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Preface

It is an honor and privilege to write the preface to 
this first edition of Practicing Geriatrics: A Compe-
tency Based Approach to Caring for Older Adults. 
Conceived as a practical resource for care provid-
ers and trainees, the goal of this book is to advance 
the care of older adults by providing a comprehen-
sive reference for the basic principles of caring for 
an older population. Chapters are grounded in the 
student competencies as well as in cases to provide 
context to the clinical reasoning underlying the 
competency.

By 2030, more than 20% of Americans will be over 
the age of 65 years and will account for a large pro-
portion of health system utilization. Due to age, 
increased rates of multimorbidity, polypharmacy, 
functional changes, and cognitive impairment, 
older adults require specific considerations that 
should be incorporated into practice for all medi-
cal specialties. There is immense heterogeneity in 
the aging process between individuals, and lack of 
recognition of this phenomenon can lead to over-
treatment for some and undertreatment for oth-
ers. Function becomes the best predictor of 
morbidity and mortality with advancing age, with 
the frailest being at highest risk for bad outcomes 
and adverse events from tests and treatments. 
Geriatrics is the ultimate “personalized” medicine 
by matching treatment plans to patients’ goals/
wishes anchored in communications around both 

the likely benefit and burdens of different man-
agement options.

Training in these principles of geriatric medicine 
is critical to improving the care for all older 
adults. The following chapters will facilitate the 
knowledge required for the safe and appropriate 
care of older adults required by all providers serv-
ing an aging population – from primary to surgi-
cal and other specialty care. It is organized to 
introduce the reader to the framework for geriat-
rics care, followed by common conditions 
encountered with older adults, and includes 
models and sites of care important to managing 
health across the spectrum of aging needs. There 
is also a focus on common geriatric syndromes, 
identifying unique considerations for older adults 
with common diseases, as well as functional 
assessment and safety.

I want to take this opportunity to thank those who 
made this book possible. My mentors, colleagues, 
and family provided tremendous support in the 
creation and completion of this work. The authors 
committed countless hours and ideas to the for-
mation of this project. Their enthusiasm and expe-
riences are the heart of this book. Finally, I am 
immensely grateful for the patients and their fami-
lies who have allowed me to be part of their lives. 
Their stories inspire and challenge me each day.

Audrey Chun
New York, NY, USA
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1 Key Points
 5 Older adults make up an increasingly large share of 

the US and global populations due to increased life 
expectancy and reduced fecundity.

 5 Due to improvements in the treatment of many 
acute illnesses, a greater percentage of patients are 
living with chronic illnesses including hypertension, 
diabetes, ischemic heart disease, Alzheimer’s dis-
ease and other dementias, and cancer.

 5 Older adults rely heavily on public health insur-
ance programs including Medicare and Medicaid 
and spend more on healthcare costs than younger 
Americans.

 5 The unique needs of older adults have necessitated 
changes over time within healthcare policy, clinical 
practice, research, and education.

1.1   Background/Introduction

Over the last century, significant medical advances have 
greatly prolonged the average life expectancy. Life expec-
tancy in the United States at birth in 1900 was 46.3  years; 
in contrast, life expectancy at birth in 2000 was 73.8. This 
increase has resulted in a rapid growth in the number of 
older adults in the United States and globally. The number of 
adults 65 and older in the United States rose from 150 million 
in 1950 to 300 million in 2010, and is projected to continue 
to increase. Growth in this segment of the population has 
caused a demographic shift such that it is predicted that 1 in 
5 Americans will be 65 and older by 2030 [1]. Similarly, the 
global population of older adults has increased dramatically, 
with projections for continued growth (an estimated 1.4 bil-
lion persons by 2030 and 2.1 billion persons in 2050) [2]. 
The magnitude of this population growth, coupled with the 
unique health and social needs of older adults, has resulted in 
the realization of the need for a number of societal changes.

1.2   Historical Perspectives and Clinical 
Context

Geriatrics is a healthcare specialty aimed at promoting the 
health of adults over the age of 65, by optimizing quality 
of life and patient-centered care. The geriatric approach to 
clinical care is a departure from the disease-focused diagno-
sis and treatment paradigm that has long dominated medi-
cal care, allowing for nuance and not forcing a “one size fits 
all” solution. Tailoring care to the individual is essential, as 
the potential benefits and harms of guideline-based care are 
uncertain for older adults with a variety of potential vulner-
abilities including frailty, multiple chronic conditions, and 
functional disabilities [3]. Furthermore, these patients may 
differ in the outcomes that they most hope to achieve from 
their healthcare.

The term “geriatrics” was coined in 1909, when a mere 
4% of the population was over the age of 65, by Ignatz Leo 
Nascher, who wrote a number of books and articles regarding 
“diseases of old age and their treatment” [4]. He suggested 
the term as “an addition to our vocabulary, to cover the same 
field in old age that is covered by the term pediatrics in child-
hood, to emphasize the necessity of considering senility and 
its diseases apart from maturity and to assign it a separate 
place in medicine.”

After the Great Depression led to an increase in the 
number of older adults living in poverty (30% in 1930 and 
66% by 1940), the social issues unique to the aging popu-
lation and the implications on healthcare costs and overall 
outcomes became apparent. As a result, President Franklin 
D. Roosevelt passed the Social Security Act of 1935 in order 
to provide aid to older adults, children, and unemployed per-
sons. Healthcare professionals also sought to identify ways to 
improve the health, independence, and quality of life of older 
adults, and in 1942, the American Geriatrics Society was 
established. In 1950, President Harry S.  Truman convened 
the first National Conference on Aging, with a purpose of 
addressing policy changes to meet the needs of an aging 
population. The value of geriatric principles has become 
increasingly recognized over time, prompting changes within 
healthcare policy, clinical practice, research, and education.

1.2.1   Policy Changes: Social Security Act 
of 1965 and the Affordable Care Act

1.2.1.1   Social Security Act of 1965
In 1965, the US government passed the Social Security Act 
of 1965, legislation designed to improve access to acute 
healthcare for old, disabled, or poor people. This led to the 
creation of Medicare and Medicaid, federal health insurance 
programs. During the decades that followed, the result-
ing Medicare and Medicaid programs have expanded and 
evolved to meet the needs of eligible beneficiaries.

Medicare (Title XVIII) is a federal insurance program run 
by the Center for Medicare & Medicaid Services (CMS), which 
pays health professionals and organizations to provide health-
care for Americans who are 65 years old or older, disabled, 
or suffering from end-stage renal disease and amyotrophic 
lateral sclerosis after 2 years. As originally enacted, Medicare 
comprises two separate fee-for-service (FFS) plans (Part A 
and Part B), each of which pays predetermined amounts for 
specified health-related goods and services: Part A covering 
hospital and hospice care and Part B covering ambulatory 
health services. More than 55 million Americans are covered 
by both plans, which is 15% of the total US population.

Medicaid (Title XIX) is a joint federal and state program 
that provides health insurance to people of all ages who 
have low income and limited savings. The exact criteria for 
Medicaid eligibility and the benefit packages provided by 
Medicaid programs vary from state to state because of state 
contributions to the program. Medicaid also pays for long-
term custodial care in nursing homes for those who qualify.

 J. A. Ouellet and L. M. Walke
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1.2.1.2   Patient Protection and Affordable 
Care Act (ACA) 2010

The areas of the ACA affecting older adults and those pro-
viding their care are primarily focused on increasing access 
and changing the current fee-for-service (FFS) reimburse-
ment system. The ACA increases access to Medicare benefi-
ciaries by eliminating out-of-pocket expenditures for many 
preventive screening studies, reducing the Medicare Part D 
(prescription drug coverage) coverage gap, and expanding 
Medicaid coverage. The ACA also has initiated changes in 
reimbursement from the current FFS system to systems that 
improve outcomes including bundling reimbursement, and 
pay-for-performance which reimburses for quality measures 
as opposed to fee-for-service.

1.2.2   Clinical Practice: Development 
of Models of Care and Reimbursement 
Incentives

The field of geriatrics, focusing on the principles of care in 
treating older adults, has witnessed groundbreaking work in 
healthcare delivery models, many of which are widely dis-
seminated including Acute Care of the Elderly (ACE) Unit 
[7], Geriatric Resources for Assessment and Care of Elders 
[8], Program of All-inclusive Care for the Elderly [9], Hospital 
Elder Life Program [10], and Nurses Improving Care for 
Health System Elders [11]. Other specialties have also recog-
nized the value in the geriatric approach and as such, there 
has been a proliferation of comanagement interventions, in 
particular with surgical subspecialties (e.g., combined ortho- 
geriatric hospital services) [12].

As recent growth in healthcare costs is unsustainable, pol-
icymakers seeking to inject value into the system have begun 
to appreciate the wisdom of geriatric principles. For example, 
readmission of persons with multiple chronic conditions has 
become a quality measure, as have assessment and manage-
ment of several geriatric syndromes [13–15]. The Centers for 
Medicare and Medicaid Services (CMS) now provide modest 
payment for home visits, transitional care, and care coordi-
nation, and payment for advanced care planning discussion 
has been introduced [16–18].

1.2.3   Research

The National Institute of Health (NIH), first established in 
1887, is the primary agency of the US Government responsi-
ble for biomedical and public health research, allocating fed-
eral funding to researchers in a variety of medical fields. In 
1974, Congress granted the authority to create the National 
Institute on Aging to provide leadership in aging research, 
training, health information dissemination, and other pro-
grams relevant to aging and older people.

Over the last 30 years, the field of geriatrics has built an 
impressive research base and has begun to contribute its 

unique knowledge to the mainstream medical community. 
Understanding the multifactorial nature of many geriatric 
syndromes has led to strong, targeted interventions which 
have shown improved outcomes. Furthermore, principles 
that were once championed by few other than geriatricians 
have entered the clinical mainstream. For example, function 
has always played a large role in the geriatric assessment and 
is now finally being appreciated as a “worthy” outcome in 
clinical research and quality measure.

1.2.4   Education

Growth in the population of older adults with identification 
of their unique healthcare needs led to the realization of 
a need for specialized training within Geriatrics. In 1962, 
the American Nurses Association held focus groups on 
gerontologic nursing practice, and the first geriatric nurs-
ing standards were established in 1968. The first fellowship 
in Medical Geriatrics was started in 1966 by Leslie Libow 
at City Hospital Center (an Icahn School of Medicine at 
Mount Sinai, formerly Mount Sinai School of Medicine, 
affiliate) [19], and the first department of Geriatrics was 
established at Icahn School of Medicine at Mount Sinai in 
1982. In 1988, the first certifying examination in Geriatrics 
was offered, and 62 internal medicine and 16 family prac-
tice programs were accredited by the Accreditation Council 
for Graduate Medical Education to offer Geriatrics fellow-
ship programs.

A growing population of older adults has led to a 
need for robust education for all medical trainees. Most 
medical trainees will end up in careers where they treat 
older adults and, as such, should have a basic training in 
the unique needs and general principles of care for this 
population. The objectives for the education of medical 
trainees should ideally be uniform across disciplines and 
institutions, providing a challenge to medical educators 
across the country.

The Association of American Medical Colleges (AAMC) 
and the John A.  Hartford Foundation (JAHF) hosted a 
National Consensus Conference on the Competencies in 
Geriatric Education in 2007. The goal of this conference 
was to develop a set of minimum set of graduating medical 
student competencies to assure competent care to patients. 
The metrics that individual medical schools utilize to mea-
sure student achievement of each competency varies, but the 
minimum competencies provide a basic benchmark and have 
been endorsed by the American Geriatrics Society (AGS) and 
the Association of Directors of Geriatric Academic Programs 
(ADGAP) [20].

1.2.5   Call for Value-Based Care

For complex older adults, care in our current system is often 
fragmented and geared toward achieving outcomes which 
may not be relevant to patients. With growing consensus 
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about the need to improve the value of clinical care, the 
Institute for Healthcare Improvement introduced the ambi-
tious Triple Aim in 2008 [5], i.e., improving population 
health, improving patient experience, and reducing costs. 
The National Academy of Medicine, formerly known as the 
Institute of Medicine (IoM), a non-profit, non-governmental 
agency, provides national advice on the healthcare of the 
United States. In 1978, they recommended that geriatrics 
be developed in various disciplines and in 2008 put out a 
report entitled, “Retooling for an aging America: Building 
the Healthcare Workforce.” This report described the health-
care workforce as critically unprepared for the unique needs 
of the aging population [6] and called for broadening the 
responsibilities of trained workers, preparing for the needs 
of caregivers, and development of new models of healthcare 
delivery.

At this juncture there remains controversy among 
policymakers about relevant outcomes for reimbursement. 
Geriatric principles have informed some progress in this area 
including changes to Medicare coverage of advanced care 
planning and transitional care models (see below in clinical 
care). However, many quality metrics are still tied to mortal-
ity or to disease-specific outcomes or laboratory measures 
which may not be relevant to medically complex older adults. 
As such, there is significant opportunity for geriatrics to con-
tribute to a much wider sphere of influence through national 
health policy.

1.3   Trends in Demographic Statistics

As discussed, there has been rapid growth in the population 
of older adults within the last several decades. There have 
been shifts in demographics and statistics resulting in the 
need for many of the policy, clinical care, research, and edu-
cation changes discussed above.

1.3.1   Demographics

1.3.1.1   Age
According to the US Census Bureau, the total number of 
older adults (persons aged 65 and older) was 47.8 million, up 
1.6 million from the year prior in 2014 [21, 22]. This num-
ber is projected to double by 2060 to total 98.2 million older 
adults (. Fig. 1.1). The number of people aged 85 and older 
is growing at an even more rapid rate, and is expected to 
more than triple from 5.8 million in 2010 to over 19 million 
by 2060 [23]. The total number of centenarians, or people 
aged 100 years or older, has also increased over time; from 
32,000 in 1980 to more than 53,000 in 2010, with projections 
of more than 600,000 in 2060 [24].

Worldwide, there were 901 million older adults in 2015, 
an increase of 48 percent from 607 million older persons in 
2000. Echoing the projected trends within the United States, 
this number is expected to continue to grow exponentially, 
with a projected population of older adults of 1.4 billion in 
2030 and 2.1 billion in 2050. The number of people aged 
80 years and older worldwide is growing even faster than the 
number of older persons overall, with a projected increase 
from 71 million in 2000 to 202 million in 2030 and 434 mil-
lion in 2050 [2]. The growth in the number of older adults 
was greatest in the upper-middle-income countries between 
2010 and 2015, and this group of countries is expected to see 
the greatest growth over the next several decades as well.

1.3.1.2   Sex
Female life expectancy has historically exceeded male life 
expectancy, resulting in higher proportions of women aged 
65 and older in the general population. In 2012, 56.4% of 
those over the age of 65 were female, projected to decline 
slightly to 55.1 percent in 2050. In 2012, 66.6% of those aged 
85 and older were female, projected to decline to 61.9% in 
2050. The decline in proportion of female older adults with 
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       . Fig. 1.1 The population of 
older adults in the United States 
will more than double by 2060 [22]. 
(Modified from: Mather et al. [42])
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time is expected due to a rapid increase in male life expec-
tancy over the next several decades [25].

Globally, there are also a higher proportion of female older 
adults as compared to male, which is also attributed to lon-
ger life expectancies in females. During the 2010–2015 time 
period, women outlived men by an average of 4.5 years [2].

1.3.1.3   Race and Ethnicity
The US population is becoming more racially and ethni-
cally diverse; however, currently, most of this diversity is 
accounted for in the younger age groups. In 2014, more than 
75% of older adults were non-Hispanic white, while only 
50% of children under 18 were non-Hispanic white. This 
gap in the diversity of the older adult population is expected 
to shrink; in 2060, the proportion of older adults who are 
non-Hispanic white is expected to drop to 55% (. Fig. 1.2) 
[22]. This shift has and will continue to prompt the training 
of healthcare professionals to include cultural competency 
education in addition to the development of public health 
programs designed for wide ranges of audiences.

1.3.1.4   Marital Status and Living 
Arrangements

Studies have shown that approximately half of caregivers 
for older adults are spouses [26], resulting in changes in 
their ability to continue outside employment and seek care 
for themselves. Given an increase in the life expectancy of 
men over the last several decades, the proportion of women 
over the age of 65 who are married has increased, while the 
number of women over the age of 65 who are widowed has 
decreased. Despite this trend, over half of women over the 
age of 65 are not married, compared to 25% of men over the 
age of 65. Older men are less likely to be widowed, both due 
to longer life expectancy of women and due to men over the 
age of 65 being more like to remarry compared to women 
[22]. Marital trends are expected to shift over the next sev-

eral decades due to delays in marriage and childbearing, 
 increasing divorce rates, and increased rates of cohabitation 
and unmarried childbearing. These trends will have impor-
tant implications to the care of older adults.

More older adults live in the community (96.6%) than 
in institutional or group (nursing home and group home) 
settings (3.4%).  There are more women than men living in 
nursing homes, likely reflective of increased life expectancy. 
The proportion of older adults in nursing homes increases 
with increasing age, [21, 22] with most nursing home resi-
dents (40.7%) being aged 85 or older.

This is likely a factor of increasing functional impair-
ments, as studies have demonstrated that 67% of nursing 
home residents need assistance with three or more activities 
of daily living (ADLs) [27]. ADLs include bathing, dress-
ing, grooming, toileting, and eating. Of the total population 
of nursing home residents, 16% are 65–74 years old, 26.8% 
are 75–84 years old, and 40.7% are ≥85 years old. Women 
65 years and older make up 69.4% older adult population liv-
ing in nursing homes.

1.3.1.5   Educational Attainment
Over the last several decades, the proportion of older adults 
receiving higher education has increased. The majority of 
older adults in 1950 had less than high school education 
(82.3%) and very few obtained college education (3.7%). These 
statistics have changed considerably over the last six decades. 
By 2016, 85.4% of older adults had completed high school and 
28.1% had obtained college education. The percentage of older 
adult high school graduates varied by race or ethnicity as fol-
lows: 90% white (non-Hispanic), 79.5% Asian (non-Hispanic), 
76.7% black or African-American (non-Hispanic), 71.6% 
American Indian and Alaska native (non-Hispanic), 73.8% 
Native Hawaiian and Other Pacific Islander (non-Hispanic), 
85.3% two or more races (non- Hispanic), and 54.4% Hispanic.

1.3.2   Life Expectancy and Mortality

In 2014, life expectancy in the United States was 78.8 years. 
Life expectancy in the United States has been increasing 
for decades, with additional life expectancy at age 65 rising 
from 15.2 years in 1972 to 19.1 years in 2010—a net gain of 
3.9 years. At age 85  in 1972, additional life expectancy was 
5.5 years, rising to 6.5 years by 2010 and 6.6 years in 2014. 
Over the past several decades, there has been a narrow-
ing in the gap in life expectancy differences between males 
and females. In 2014, the Centers for Disease Control and 
Prevention (CDC) reported that life expectancy at age 65 was 
18 years for men and 20.5 years for women [28].

Globally, all regions have experienced substantial 
increases in life expectancy since 1950. In 2015, global life 
expectancy was 70.5 years, having risen from 46.8 years in 
1955. Life expectancy at birth in 2015 was highest in North 
America (79.2 years) and shortest in Africa (59.5 years).
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       . Fig. 1.2 Expected decline in diversity gap in older adults by 2060 
[22]. (Modified from: Mather et al. [42])
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Life expectancy, though increasing in the United States 
over time, has lagged behind that of many other high-income 
countries. In 2012, the United States ranked 27th out of 34 
Organization for Economic Cooperation and Development 
(OECD) countries in overall life expectancy [29]. This is 
thought to be due to early deaths in the United States related 
to obesity and higher rates of tobacco use [6, 30]. In addition, 
there are wide gaps in life expectancy across different racial/
ethnic groups. Hispanic women and men have the high-
est life expectancy at birth when compared to other races, 
followed by white and Native Hawaiian and other Pacific 
Islander (. Fig. 1.3).

The age-adjusted death rate in the United States declined 
to a record low in 2014: with statistics of deaths per 100,000 
for persons aged 65 to 74 of 1786.3, 75–84 of 4564.2, and 85 
and over of 13,407.9. The three leading causes of death in older 
adults are the same as those for younger adults: heart disease, 
cancer, and chronic lower respiratory disease. Though these 
conditions accounted for approximately half of all deaths in 
2014, the overall mortality rate for each condition is slowly 
declining over the last several years. The age- adjusted death 
rates for unintentional injuries, stroke, Alzheimer’s disease, 
suicide, and chronic liver disease, however, have increased 
over the last several years [32]. In 2012, the three leading 
causes of death in men and women globally were ischemic 
heart disease, stroke, and COPD [2].

1.3.3   Comorbidities and Healthcare 
Expenditures

Older adults are more likely than younger adults to have 
chronic medical conditions and disabilities. In 1999, 82% of 

Medicare Beneficiaries had one or more chronic condition, 
and 65% had two or more chronic conditions [33]. These sta-
tistics have remained relatively stable over time, with 65% of 
Medicare Beneficiaries having 2 or more chronic conditions 
in 2007 and 2015 as well. Among fee-for-service beneficia-
ries, the prevalence of chronic conditions in patients aged 
65  years and older is not surprisingly higher compared to 
patients aged 65 and younger (. Fig. 1.4).

According to the CDC, in 2015, 34.5% of older adults 
had one or more disabilities; 15.3% had hearing difficulty, 
9.4% had vision difficulty, 9% had cognitive difficulty, 
16.3% had difficulty with physical function, and 12% had 
self-care difficulty [35]. Studies have shown, however, that 
the rates of disability in the United States have been declin-
ing and the number of years a person can expect to live 
disability free has been increasing [36]. These changes are 
thought to be due to improvements in preventive care and 
in treatment of conditions including cardiovascular disease 
and diabetes.

As chronic conditions increase, health costs have also 
drastically increased. Most older adults (98.9%) have some 
type of health insurance with Medicare covering the major-
ity (93.3%). Despite insurance coverage, out of pocket medi-
cal expenses are estimated at over 12% for older adults. The 
majority of these expenses are for insurance premiums, but 
also include medications, equipment and appointment co-
payments. The appropriate living environment is essential for 
older adults for safety, including the potential need for assis-
tance with daily activities. The average annual cost of residing 
in a nursing home in the United States is $89,000-$100,000. 
By contrast the annual cost of residing in an assisted living 
is $48,000, which is equivalent to the average cost of out of 
pocket home health and home maker services [37].
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Spending on healthcare has increased exponentially 
over time within the United States, reaching $3.3 trillion or 
$10,348 annually per person and accounting for 17.9% of the 
nation’s Gross Domestic Product (GDP) in 2016. Not surpris-
ingly, healthcare costs increase in older adults with multiple 
chronic conditions. The proportion of increase, however, is 
substantial. Of the per capita Medicare expenditures in 2012, 
51% were attributed to the 15% of beneficiaries with 6 or more 
chronic conditions (. Fig. 1.5) [34]. The unsustainable growth 
in healthcare costs, along with the unequal distribution of 
costs among those with the most chronic conditions, will con-
tinue to necessitate the development of healthcare policy and 
models of healthcare delivery aimed at cost reductions.

1.3.4   Distribution of Older Adults

Though older adults live throughout the United States, more than 
half of all older adults live in only 10 states: California, Florida, 
Texas, New York, Pennsylvania, Ohio, Illinois, Michigan, North 

Carolina and New Jersey [38]. As available resources and fund-
ing for support services for older adults vary considerably from 
state to state, attention to state policies, in addition to federal 
policies, is necessary to ensure optimal care of older adults. 
Florida has the highest proportion of older adults, with 19.4% of 
its total state population aged 65 and older, while less than 10% 
of Alaska population is over the age of 65. The state with the 
highest total number of older adults is California, with approxi-
mately 5 million (10.9%) of the total population of older adults 
living there. Alaska has the fewest total number of older adults, 
with less than 1% of the total population of older adults residing 
there. In 2015, older adults made up 18% of the population in 
rural areas and 14.1% of the population of urban areas. Older 
adults residing in rural areas may have limited access to health-
care resources due to longer lengths of travel necessary and rural 
hospital closures [22].

According to World Population Ageing, in 2015, 75% 
of the world’s population of older adults lived in just 20 
countries and 50% lived in just 5 countries: China, India, 
the United States, Japan, and the Russian Federation. The 
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population of older adults is growing faster in urban areas 
than in rural areas globally [2].

1.3.5   Income and Labor Force Participation 
Rates

The median income of older adults was $38,515 in 2015, with 
a wide disparity between those with an annual income of 
$20,000 (24.3%) or $70,000 and over (27.3%). [40, 41]. There 
is even wider disparity between annual income by race. Most 
older adults (84%) receive some income from Social Security, 
and this income makes up more than half of the total income 
for many beneficiaries [39].

In 2016, 18.6% of people over the age of 65 were employed 
[39]. A larger percentage of men aged 65 years and older were 
working (23.1%) compared to women (14.9%) aged 65 years 
and older. Globally, in 2015, more than 30% of men and 14% 
of women were employed, with older adults in developed 
regions being more likely to be employed than their peers in 
less-developed regions [2].

1.3.6   Poverty

In 2016, the US poverty threshold for an older adult living 
alone was set at $11,511. Based on this figure, it was esti-
mated that about 8.8% of older adults (10.3% of women and 
7% of men) were living in poverty, down from nearly 30% 
in 1966. Increasing costs of medical care contribute greatly 
to the financial strain of many older adults, as out-of-pocket 
medical expenses alone place 5.65% of the older population 
in the poverty threshold. The proportion according to race 

and ethnicity were black or African-American non-Hispanic 
(18.2%), Asian non- Hispanic (11.8%), two or more races 
non-Hispanic (10.9%), American Indian and Alaska Native 
non-Hispanic (19.6%), white non-Hispanic (6.6%), and 
native Hawaiian and Other Pacific Islander non-Hispanic 
(7.7%) [22]. This disparity among poverty rates contributes 
to a number of health disparities and to the social supports 
available to older adults, particularly those with multiple 
chronic conditions.

1.4   Conclusions

As the population of older adults is expanding rapidly 
throughout the world, efforts must be made to improve 
healthcare outcomes and quality of life through efforts 
within healthcare policy, clinical care, research, and educa-
tion. Geriatric principles have informed a number of changes 
over time resulting in many positive trends both nationally 
and globally. However, the presence of multiple chronic con-
ditions, functional limitations, and poverty presents global 
challenges to the well-being of older adults. Geriatrics will 
continue to lead the development of innovative, cost- effective 
approaches which will improve health and quality of life for 
older adults worldwide.
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2.1   Are Older Adults Really Different? Why 
Geriatric Medicine?

Should there be a field of geriatrics? Are older adults really 
that different from younger adults? There was a time when 
children were regarded, medically, as “little adults,” and the 
field of pediatrics did not exist. Gradually, there was recogni-
tion that children suffered from different diseases, had differ-
ent problems, and needed a different approach than adults, 
and finally by the 1930s, the specialty of pediatrics was estab-
lished. The same had been said about the care of the older 
patient. For many years, the care of the older adult was not 
felt to be so different from that of younger adults, and many 
questioned the need for a separate specialty of geriatric medi-
cine. Over several decades, the contributions of researchers 
in gerontology (the multidisciplinary study of aging) and 
geriatrics (the study of health and disease in later life) left 
no doubt that the care of the older adult was a distinctive 
specialty. By the late 1970s, the field of geriatrics was estab-
lished as a specialty of medicine. However, unlike pediatrics, 
geriatrics is not yet a mandatory part of medical training in 
the United States at most institutions.

Unfortunately, in part due to the lack of required teaching 
in geriatric medicine in many health professional training 
programs, many students find their first experiences caring 
for complex older patients to be overwhelming [1]. In fact, 
such experiences can result in negative attitudes toward the 
older patient and a desire to avoid having to care for such 
patients [1, 2]. However, studies have shown that if a trainee 
learns how to manage these patients, the care of the older 
patient can be seen not as overwhelming but rewarding [3]. 
The remainder this book will teach you how the care of the 
older patient is different and some approaches to help you 
when you encounter an older patient in your future practice 
of medicine.

Let’s preview some of what you’ll learn in this book by 
going over some of the following 15 aphorisms which many 
geriatricians use in their teaching and highlight some of what 
you will learn in more detail in this book.

Care of the Older Patient: 15 Pearls of Wisdom
 1. If You’ve Seen One 80-Year-Old, You’ve Seen One 

80-Year-Old
 2. Aging Is Not a Disease
 3. It Takes a Lot of Energy to Tread Water!
 4. The Atypical Presentation of Illness Is Typical
 5. A Patient May Have as Many Diseases as He Pleases
 6. A Single Presenting Symptom May Have Many Con-

tributing Etiologies
 7. Multifactorial Syndromes Need Multifactorial Solutions
 8. Watch Them Walk!
 9. Start Low, Go Slow… But Get There!
 10. You Can Cure More Diseases by Stopping Medicines 

than by Starting Them

 11. It Takes a Village
 12. Hazards of Hospitalization: You Can Win the Battle 

but Lose the War
 13. Transitions Are the Danger Zone
 14. Screen the Strong and Will the Weak
 15. Death and Dying Are Not 4-Letter Words

2.2   “If You’ve Seen One 80-Year-Old, You’ve 
Seen One 80-Year-Old”

There are varying definitions of what age delineates 
“younger” and “older” adults. In the United States, due to 
the age, a person qualifies for Medicare insurance coverage; 
the age 65 has often been used as an arbitrary dividing line 
defining “geriatric.” However, there are substantial differ-
ences between the average 65-year-old and average 85-year-
old. Many geriatricians split the age over 65 group into two 
and define these as “young-old” and “old-old,” often with age 
80 or 85 as the dividing line between these two groups. The 
“old-old” group is particularly vulnerable to frailty. One of 
the most striking features of taking care of a group of older 
patients is how much heterogeneity there is compared to a 
population of younger patients. For example, an 80-year-old 
patient you see could be in perfect health, on no medica-
tions, and still working. The next 80-year-old patient you see 
could be in a nursing home, completely dependent on care 
due to a stroke, and on multiple medications. This heteroge-
neity is the norm in geriatric medicine, and decisions must 
be made taking into account patient preferences, goals of 
care, life expectancy, functional status, and degree of frailty. 
Frailty can be defined as a condition of increased vulner-
ability to adverse outcomes from stressors due to the decline 
in physiologic reserves [4]. Frailty is often associated with 
weight loss, weakness (measured by grip strength), exhaus-
tion, poor endurance, slowness (measured by gait speed), 
and low physical activity [4].

2.3   “Aging Is Not a Disease”

Aging by itself is not a disease. In 7 Chap. 4, we will review 
some of the changes which occur with aging in all of the 
organ systems. In addition to these changes affecting how 
you interpret findings on history, physical exam, imag-
ing, and labs, these changes significantly affect the older 
patient’s ability to respond to illness and stressors and 
maintain homeostasis. Unfortunately, many older patients 
will underreport symptoms thinking they are just a part of 
getting older rather than a disease that could be intervened 
upon. Urinary incontinence and cognitive problems such 
as dementia are two examples of common diseases in older 
patients that are not a normal part of aging as you will learn 
about in 7 Sects. 2.3 and 2.5.
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2.4   “It Takes a Lot of Energy to Tread Water!”

When treading water in a pool, it takes considerable effort 
and energy expenditure just to stay afloat and remain in one 
place. Similarly, the maintenance of homeostasis requires 
more and more use of our physiological reserves as we age 
due to the cumulative effects of aging. This means that there 
is a decrease in the physiological reserves that are available 
to respond to a given stressor. This process is called homeo-
stenosis, as illustrated in . Fig.  2.1. The “precipice” in the 
figure is the point beyond which an individual is in physi-
ologic “trouble,” has major symptoms, or dies. For example, 
a woman may have a urinary tract infection at age 25 which 
affects her homeostasis (depicted by the first red arrow), but 
since she has ample physiologic reserves she is able to fight 
the infection and return to homeostasis (depicted by the 
green arrow down) without any major symptoms other than 
dyuria affecting her. At age 85, the same woman can have 
the same urinary tract infection with the same organism, but 
due to homeostenosis, end up severely ill, delirious, and be 
admitted to the hospital, having crossed the “precipice” (sec-
ond red arrow in the figure below) due to lack of available 
physiologic reserves.

2.5   “The Atypical Presentation of Illness 
Is Typical”

Indeed, due to these changes of aging, the classic or “text-
book” illness presentation you may have learned is often not 
how the older person will present with a disease. For exam-
ple, it is quite common for the 90-year-old nursing home 
resident to have only altered mental status as the presenting 
symptom of pneumonia rather than the classic pneumonia 
symptoms of fever and cough. This non-classic presentation 
of pneumonia has clinical implications, as failure to recog-
nize that the cause of the patient’s altered mental status is 
pneumonia results in delayed time to antibiotics in the emer-
gency room or inpatient setting, which is associated with 
worse outcomes, including increased mortality [5]. Indeed, 
the “atypical” presentation of diseases is so typical that many 
geriatricians teach that the “atypical presentation of illness 
is typical.” Due to this fact, providers must take careful and 
comprehensive histories and physical exams when an older 

person presents with a symptom, especially when delayed 
diagnosis may substantially affect morbidity or mortality, 
such as infection, myocardial infarction, or stroke.

2.6   “A Patient May Have as Many Diseases 
as He or She Pleases”

The clinical reasoning espoused by Dr. William Osler and 
in traditional teaching of clinical reasoning is to take all of a 
patient’s signs and symptoms and try to come up with a single 
unifying diagnosis. This is called Occam’s razor or “the sim-
plest explanation is the likely correct explanation.” Although 
there is utility to this type of clinical reasoning in making 
diagnoses, this “diagnostic parsimony” can often cause prob-
lems in older patients due to the fact that older patients often 
have multiple chronic diseases, a condition called “multimor-
bidity” which we will discuss in 7 Sect. 2.3. For some older 
patients, Hickam’s Dictum that “a patient may have as many 
diseases as he damn well pleases” is more appropriate [6] as 
it is quite common for the ill older person to have multiple 
diseases simultaneously or that one acute illness can cause 
worsening of the patient’s chronic diseases. For example, an 
85-year-old patient may come to the hospital with a severe 
pneumonia, but due to his preexisting coronary artery dis-
ease, he may have a myocardial infraction during the hos-
pitalization caused by hypotension from the pneumonia. 
The heart attack may be missed as the patient may have only 
worsening shortness of breath as a symptom (not have chest 
pain), and this symptom could be mistakenly attributed to 
the pneumonia. Indeed, this has been shown in the literature, 
with ~20% of older patients admitted for pneumonia at one 
hospital suffering either a myocardial infarction, congestive 
heart failure exacerbation, or new-onset arrhythmia during a 
pneumonia hospitalization [7].

2.7   A Presenting Symptom May Have Many 
Contributing Etiologies: The Geriatric 
Syndrome

In addition to the possibility that the patient may have a 
few simultaneous illnesses, the older patient often pres-
ents with only one problem, but this problem may actually 
have multiple causes. These types of conditions are called 
geriatric syndromes. In a typical disease, such as influenza 
(see . Fig. 2.2), there are a constellation of signs and symp-
toms which all have one underlying etiology with a known 
pathogenesis. In contrast, with geriatrics syndromes, just one 
presenting symptom, such as delirium (see . Fig. 2.3), may 
be due to many possible etiologies, including the possibility 
that a patient could have two or more causes which may be 
interacting with one another to result in the final symptom 
of delirium. The approach to a patient with a geriatric syn-
drome presentation such as delirium or falls should be one 
which evaluates for multiple precipitating and predisposing 
factors as we will discuss in 7 Sects. 2.5 and 2.6.

“The precipice”

Physiologic
reserves
available

Increasing age

Physiologic
reserves

already in use

Homeostasis

       . Fig. 2.1 Homeostenosis module. (Modified from Taffet [20])

Identifying the Unique Needs of the Aging Population



16

2

2.8   “Multifactorial Syndromes Need 
Multifactorial Solutions”

If a patient has a multifactorial geriatric syndrome, such 
as falls, it is unlikely that addressing just one contribut-
ing factor will be successful. Multifactorial etiologies need 
to be addressed by a multifaceted approach or the solution 
may not be effective. For example, for interventions to help 
nursing home patients with recurrent falls, a meta-analy-
sis showed that multifactorial interventions significantly 
reduced falls by 33% and number of recurrent fallers by 21%, 
whereas single-intervention-type trials which addressed just 
one cause or risk factor for falling did not reduce falls [8]. 

Another example is delirium in hospitalized inpatients. As 
will be discussed in 7 Sect. 2.5, delirium can be prevented in 
hospitalized older patients with multifactorial interventions 
which include addressing sleep, hydration, immobility, and 
visual/hearing impairment all at the same time [9].

2.9   “Watch Them Walk!”

Maintenance of independence and function is a key goal of 
the aging patient. For this reason, assessment of functional 
status and mobility is very important. Two simple tests can 
be very helpful. The Timed Get-Up-and-Go test involves 

Entity

In�uenza

Known

In�uenza A/B

Known

In�uenza

Fever & chills

Headaches

Sore throat

Cough

Known, but variable
in presentation

Etiology Pathogenesis
Presenting
symptoms

       . Fig. 2.2 Classic disease 
orientation presentation of an 
illness
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syndrome Alcohol withdrawal

Hypotension

Hyponatremia

Pneumonia

Urosepsis

Multiple 
etiological factors

Interacting 
pathogenesis 

pathways

Unified 
manifestation

Delirium

       . Fig. 2.3 Geriatric syndrome

 A. Shah



17 2

watching a patient get up from a chair to a standing position 
and then walking 3 meters and sitting back down. The sec-
ond test is measurement of the person’s gait speed. Decreased 
gait speed is a marker of frailty and has been correlated with 
increased perioperative mortality after cardiac surgery [10]. 
Simple gait speed measurements can help surgeons make 
decisions about who might be too frail for an operation and 
help patients make informed decisions about the risk for elec-
tive, non-emergent surgeries. Poor performance on the Get-
Up-And-Go test can identify those who are frail and those 
who are at risk for falls and also has been correlated with risk 
for functional decline after an emergency room visit [11–13]. 
The importance of functional assessment, self-care ability, 
and assessment of home safety will be discussed in 7 Sect. 2.6.

2.10   “Start Low, Go Slow…. But Get There!”

When starting a new medication, this adage is a good one 
to follow. When starting a patient on medications such as 
thyroid hormone or warfarin, it is better to start at a lower 
dose and monitor frequently until therapeutic range has been 
achieved. The traditional starting dose may be too high for 
the older patient with decreased renal function and altered 
body composition and volume of distribution of drug, as will 
be discussed in 7 Sect. 2.6.

2.11   “You Can Cure More Diseases by 
Stopping Medicines than by Starting 
Them”

This adage is a bit of an overstatement, but it is true that poly-
pharmacy and medication side effects are common problems 
for the older patient, as will be reviewed in 7 Sect. 2.4. It is 
important to carefully review all of the medications a patient 
takes, including over-the-counter medications and supple-
ments. It is estimated that one-third of all older patients 
have polypharmacy (are on 5 or more prescription medica-
tions) and about two-thirds are on 5 or more medications 
of all types (prescription/over-the-counter/supplements). In 
a nationally representative sample, about 15% of the adults 
were on medication combinations with the potential for a 
major drug-drug interaction [14]. Older adults have over 
three times as many emergency room visits as the general 
population for adverse drug events, with common medica-
tions such as diabetes medications and anticoagulants as the 
main offenders [15, 16]. Of course, many of these medica-
tions are indicated and beneficial. However, others can cause 
side effects or may have been started to treat the side effects 
of another medication (called the “prescribing cascade”). 
. Figure 2.4 shows an example of this in which a patient is 
started on a non-steroidal anti-inflammatory drug (NSAID) 
for arthritis, which causes salt retention and worsening 
blood pressure. A calcium-channel blocker (CCB) is then 
added which then causes the patient to have ankle swelling 
and edema, for which a diuretic is started. This results in 

increased uric acid level and episodes of gout, and eventually, 
the patient ends up on allopurinol.

In other cases, a medication may be a poor choice for the 
altered physiology of the older patient. For example, use of 
a long-acting sulfonylurea such as glyburide should not be 
used due to the significantly increased risk for hypoglycemia 
compared to a shorter half-life medication such as glipizide. 
Sometimes, appropriate medications or medication doses 
can become inappropriate as the patient ages. For example, 
a patient may have needed digoxin 0.25  mg (a high dose), 
but after as the patient’s renal function declines over time, 
the patient can become toxic on this medicine without dose 
adjustment. Careful medication “deprescribing” or “medica-
tion debridement” can often help the older patient. Use of 
non-pharmacologic measures to treat common geriatric 
problems, such as insomnia and urinary incontinence, can 
also help to reduce polypharmacy and medication side effects 
by avoiding medication initiation in the first place.

2.12   “It Takes a Village”

Care of a complex, frail, geriatric patient almost never can 
be done successfully without an interdisciplinary approach. 
This interdisciplinary approach has been at the heart of 

Arthritis

NSAID

Salt retention

Hypertension

CCB

Arteriolar
dilatation

Ankle swelling

Diuretic

Reduced urate
excretion

Gout

Allopurinol

Polypharmacy

       . Fig. 2.4 The prescribing cascade (NSAID non-steroidal anti- 
inflammatory drug, CCB calcium-channel blocker)
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geriatrics since its inception. In addition to physicians in 
other specialties, geriatricians often work with nurses, social 
workers, pharmacists, physical therapists, occupational 
therapists, speech therapists, care coordinators, home health 
aides, hospice workers, dieticians, and others to provide for 
the care needs of the older patient. Some older patients will 
end up moving from their homes to assisted living facilities 
or nursing homes for ongoing care. It is very important to 
work with the interdisciplinary teams at these institutions to 
provide the optimal care for your patient as will be discussed 
in 7 Sects. 2.8 and 2.9.

2.13   “Hazards of Hospitalization: You Can 
Win the Battle but Lose the War”

Hospitalization has long been recognized as a particularly dan-
gerous period for the older patient [17]. Take, for example, a 
95-year-old patient with hip fracture. Unfortunately, although 
the medical team may be successful in “winning the battle” 
by successfully fixing the patient’s hip fracture, the functional 
decline caused by bedrest and immobility may result in “losing 
the war” and a downward spiral of debility and dependency 
from which the patient may never recover, in spite of the pri-
mary problem being fixed. In 7 Sect. 2.8, we will discuss some 
of the hazards of hospitalization such as pressure ulcers and 
use of physical and pharmacological restraints. Methods to 
reduce or prevent some of the risks of hospitalization will be 
discussed along with care models to avoid hospitalization in 
the first place, such as hospital-in- home.

2.14   “Transitions Are the Danger Zone”

A time of particular vulnerability for the older patient is 
when the patient changes sites of care, such as upon dis-
charge from the hospital. The older patient often faces many 
changes in location of care. For example, after a hospitaliza-
tion, a patient may experience significant loss of function and 
go to a subacute rehabilitation facility before being able to go 
back home. In 7 Sects. 2.8 and 2.9, you will learn how to help 
patients navigate these transitions, including the importance 
of discharge planning and medication reconciliation during 
care transitions.

2.15   “Screen the Strong and Will the Weak”

The approach to the preventative care and decision making 
about invasive interventions may not differ that much from 
younger patients when the older patient is in good health, 
has good functional status, and is not frail. For example, a 
top- quartile 80-year-old male has an average life expec-
tancy of greater than 10 years, and so a procedure such as a 
screening colonoscopy or elective knee replacement surgery 
would be reasonable and likely well-tolerated. In contrast, 
a bottom- quartile 80-year-old male has a life expectancy of 

about 3 years, and so cancer screening or an elective proce-
dure could result in significant harm [18]. When caring for 
a frail older patient with limited life expectancy, it is more 
important to discuss goals of care, advance care planning, 
and patient preferences about the intensity of medical inter-
vention he or she would like.

2.16   “Death and Dying Are Not 4-letter 
Words”

Geriatric medicine also includes caring for patients who are 
nearing the end of life. Doing so in a skilled way can result 
in the patient experiencing end-of-life without unwanted 
aggressive interventions or needless suffering. This requires 
those caring for the older patient to be comfortable address-
ing goals of care, prognostication, and skill at transitioning 
the patient from preventative or curative intent care to care 
focused on the patient’s symptoms and quality of life. As 
will be discussed in 7 Sect. 2.10, in addition to addressing 
medical problems and physical pain, the holistic care of the 
patient’s psychological, social, and spiritual needs is required 
to help patients achieve a “good death.” Finally, the older 
person is often cared for by others in his/her last years, and 
addressing the needs and expectations of family and caregiv-
ers is a key skill in the care of the geriatric patient as caregiver 
burnout can adversely affect the patient.

2.17   Geriatric Practice: Mastering Subtlety 
and Complexity

Geriatricians have been described as masters of subtlety 
and complexity who work in interdisciplinary teams to care 
for older patients by respecting and addressing the physi-
cal, social, and psychological factors to make them unique 
individuals [19]. You too can provide such competent and 
masterful care of the older patient you encounter in your 
practice by using the approaches discussed in this book and 
remembering some of the key “pearls of geriatric wisdom” 
described in this chapter.
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 » It is far more important to know what patient the disease 
has than to know what disease the patient has. –Attributed 
to Hippocrates

What’s so different about older people that they warrant hav-
ing their own medical specialty? Some healthcare providers 
argue that older people suffer the same diseases as middle- 
aged people; they simply have more of them. This approach 
can lead to over- and underdiagnosis and over- and under-
treatment for older adults, since the presentation, diagnosis, 
and treatment of diseases may be different, causing excess 
burden, morbidity, and mortality.

In this chapter, we will:
 5 Define the core features of geriatric medicine and a 

“Function First” approach to care [1], using the 
Geriatrics 5 M’s [2].

 5 Discuss assessment of physical and cognitive function, 
and illustrate its implications for prognostication and 
personalized medicine for older adults.

 5 Review areas of competence needed by healthcare 
providers caring for older adults.

 5 Discuss what older adults need from their healthcare [3].

3.1   Core Features of Geriatric Medicine: 
“Function First” and “The Geriatrics 
5 M’s”

So what is unique about geriatric medicine? Firstly, older 
adults differ greatly one from the other, a phenomenon 
called the heterogeneity of aging. Median life expectancy 
for an 80-year-old woman is 88.6; however, one in four will 
live to be over 93 years old, while another one in four will die 
before they are 85 [4]. Not taking this into account means 
you may be overtreating, putting someone through diag-
nostic tests and treatment for a condition they’re unlikely to 
ever get sick from. Secondly, function is the primary driver 
of life expectancy and certainly the highest priority of older 
adults themselves [1]. There is also significant heterogeneity 
in function, and function is the best predictor of morbid-
ity and mortality. Older adults can be stratified into those 
who are fit, vulnerable (also called pre-frail), and frail, and 
the more frail they are, the more likely that they will have 
bad outcomes and suffer adverse events from tests and treat-
ments. Not taking this into account means you might rec-
ommend treatment for someone when their risk of a bad 
treatment outcome exceeds their likelihood of benefit from 
treatment.

Many other factors also argue against a solely disease- 
focused approach for older adults, including the age-related 
loss of physiological and functional reserve, the prevalence 
of multiple conditions (also called multimorbidity), and high 
rates of functional impairment. Further, the heterogeneity of 

aging demands individualized care: that is, an understanding 
of what the individual really needs and wants their medical 
care to focus on.

The Geriatrics 5 M’s (. Table 3.1) is a mnemonic focus-
ing on five domains that are important in caring for older 
persons [2]. Specialty geriatricians are masters in these areas, 
not only by identifying these concerns but by providing 
comprehensive evaluation and integration of these into each 
patient’s care. Making a review of the 5 M’s a regular part of 
your practice will aid in your ability to tailor care for your 
older patients recognizing the heterogeneity of aging.

3.2   Geriatric Medicine Is Personalized 
Medicine

In medicine, we often teach that before you order a diagnos-
tic test, you should know how the results would change your 
patient management; if they would not, why do the test? In 
a disease-based care model, it may be difficult to see how 
applying the principles of geriatric medicine would change 
management. To illustrate this, the next section provides case 
scenarios of older adults who are fit, vulnerable, or frail. There 
are several validated tools for stratifying older adults into 
these categories. What they have in common are measures of 
disease damage and dysregulation, physical function (muscle 
mass and strength, unintentional weight loss, exhaustion, 
slowness, loss of Activities of Daily Living (ADLs)), and cog-
nitive function [5]. Frailty and vulnerability, or pre-frailty, 
identify people with decreased resiliency and more poor 
health outcomes than those who are fit, with the frail hav-
ing the worst outcomes. Each case scenario is augmented by 
patient-specific answers to the 5 M’s, demonstrating how this 
knowledge affects the patient’s care plan.

       . Table 3.1 The Geriatric 5 M’s

Mind Mentation
Dementia
Depression
Delirium

Mobility Gait and balance
Falls prevention

Medications Polypharmacy
De-prescribing and optimal prescribing
Adverse medication effects

Multicomplexity Multimorbidity
Frailty
Complex psychosocial situations

What matters most Individual’s health goals and preferences

 K. E. Callahan and R. M. Leipzig
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 Case Scenario One

Ms. DeAngelo is an 82-year-old woman 
with hypertension, type 2 diabetes mellitus 
(DM) without complications, and a history 
of colon polyps, who drove herself to her 
Annual Wellness Visit. She wants to discuss 
what her target goals should be for her 
blood pressure (BP) and her hemoglobin 
a1c, whether she should undergo any can-
cer screening, and if she needs all the medi-
cations she is currently taking (. Table 3.2).

In Case Scenario One, Ms. DeAngelo 
would be considered a “fit” older person, so 
we would recommend:

 5 Hypertension target goal: Recent 
guidelines suggest a target BP of 
130/80 for this community-dwelling 
older woman with increased risk 
of cardiovascular outcomes due 
to her DM [6]. Even though she is 
fit, she should still be checked for 
orthostatic hypotension since treat-
ment may exacerbate this and her 
target BP should be based on her 
standing BP.

 5 Diabetes target goal: A hemoglobin 
a1c level between 7 and 8 will keep 
her from developing hypo- or hyper-
glycemia. Considering her excellent 
function, prognostication models 
would estimate she likely has at least 
another 5–10 years of life remaining, 
and would be unlikely to develop 
complications of diabetes during this 
time with this level of glucose con-
trol. If her hemoglobin a1c is ≤6.5, 
we would recommend de-escalating 

medications by tapering her metfor-
min dose and monitoring [7].

 5 Cancer screening: Recommendations 
for cancer screening often have an 
upper age limit, since it takes years 
for a screen-detected cancer to clini-
cally affect patients. The American 
Geriatrics Society recommends 
offering breast cancer screening every 
2 years for those patients like Ms. 
DeAngelo with a life expectancy of 
10 years or more, which would be 
reasonable given her good physical 
and cognitive function [8]. Colon can-
cer screening would depend on her 
prior screening and the polyp types 
previously found. It would be reason-
able to offer colon cancer screening if 
her prior polyps were pre- cancerous 
and if she were due for a colonoscopy 
before she is age 85 [9]. After 85, the 
risk of colonic perforation increases 
while the risk of dying from a new 
colon cancer decreases, so screening 
colonoscopy may not be appropriate.

 5 Medications: Although she is taking 
eight medications, each has an appro-
priate indication, so she does not have 
polypharmacy. However, two of these 
medications should be used with cau-
tion in older adults. Tylenol PM con-
tains diphenhydramine which is very 
anticholinergic and can cause delirium 
in elders, while ibuprofen can increase 
BP and cause congestive heart failure 
(CHF), acute kidney injury, and gastric 

ulcers. Alternative treatments, includ-
ing nonpharmacological ones, should 
be discussed with her.

 5 She is interested in medications for 
urinary incontinence (UI). Nonphar-
macological interventions are more 
effective and longer lasting than 
medications for UI. You should deter-
mine the type of UI (see 7 Chap. 36) 
and then discuss her options for 
treatment. Many of the medications 
for treating UI are anticholinergic, 
which increase concerns for dry 
mouth and confusion.

 5 Function: Ms. DeAngelo is able to 
complete all her ADLs and gets exer-
cise working in her garden. She does 
not have cognitive impairment; you 
could recommend a walking program 
with some strength training to fur-
ther enhance her physical and cogni-
tive function [13, 14]. It is important 
to determine if she is socially isolated, 
and if so, encouraging social connec-
tions within and outside the family 
may enhance her quality of life.

 5 Advance care planning: As she 
approaches 85 years old, an overall 
discussion of her goals of care is 
appropriate [10]. While she does not 
have a single dominant disease, she 
is at increased risk of death by age 
alone, and a better understanding 
of her healthcare priorities and end 
of life wishes can help guide much of 
her overall care.

       . Table 3.2 The Geriatric 5 M’s of Case Scenario One

Mind No cognitive concerns per patient/family. Independent in her Instrumental Activities of Daily Living (IADLs), 
including finances.
Dementia screening (75+): negative (Mini-Cog)
Depression screening: negative (PHQ-2)
No delirium
Extended grief following husband’s death; now no evidence mood disorder, memory loss

Mobility Timed up and go: 10 seconds (low risk for falls ≤11 seconds)
3-chair rise: 9 seconds (normal <10 seconds)
One fall—tripped over garden hose; no injury
Lives in split-level home. Does all her own gardening and lawn maintenance (4+ hour stretches) 3 seasons out 
of the year

Medications For HTN: hydrochlorothiazide; losartan; amlodipineFor DM: metformin
For arthritis: acetaminophen
For osteoporosis: alendronate
Occasional Tylenol PM, ibuprofen
She asks about treatment for urinary incontinence

Multicomplexity Multimorbidity: HTN, DM, OA, OP
Lives alone; son travels and stays weekends; granddaughter comes by twice a week

What matters 
most

Independence is most important—cognition and physical function Advance care planning: full code
Will not consider a “rest home” and would prefer to stay home. Believes she can afford nursing home or home care 
if needed. Sons hold her healthcare powers of attorney
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Ms. DeAngelo is an 82-year-old woman 
with hypertension, type 2 diabetes mellitus 
without complications, urinary inconti-
nence, and a history of colon polyps, whose 
granddaughter drove her to her Annual 
Wellness Visit. They want to discuss her 
blood pressure and diabetes treatment, 
whether she should undergo any cancer 
screening, and if she needs all the medica-
tions she is currently taking (. Table 3.3).

In Case Scenario Two, Ms. DeAngelo 
would be considered “vulnerable or pre-
frail,” so we would recommend:

 5 Hypertension target goal: Recent 
guidelines suggest a target BP of 
130–150/80 for this community-
dwelling older woman with moderate 
dementia, functional impairment, 
and increased risk of cardiovascular 
outcomes due to her DM [6]. It is 
important to be sure that none of her 
symptoms are due to these medica-
tions. The target BP goal would be 
an ideal subject for shared decision 
making with her and her family based 
on her concern for stroke (which 
could be devastating to her physical 
and cognitive function) versus the 
side effects and burdens of the four 

antihypertensive medications she is 
currently taking.

 5 Diabetes target goal: A hemoglobin 
a1c level of 8–9 should keep her 
from developing hypo- or hypergly-
cemia. Tight control of her diabetes 
will not improve her survival and 
is unlikely to improve her quality 
of life. Taking glipizide puts her 
at greater risk of hypoglycemia 
with subsequent falls or delirium. 
As discussed above, she is less 
cognitively and functionally intact 
as compared with Scenario One. 
While she is likely to live another 5 
or more years, it is most likely that 
her trajectory will be a continued 
functional decline.

 5 Cancer screening: It is unlikely that 
breast cancer or colon cancer screen-
ing would help Ms. DeAngelo live 
longer or better. The preparation for 
colon cancer screening could cause 
dehydration, falls, or delirium—simi-
lar to her recent hospitalization. She 
may respond poorly to sedation for 
the colonoscopy. Screening cessation 
should be discussed with her and her 
granddaughter.

 5 Medications: Ms. DeAngelo has 
polypharmacy: she is on multiple 
medications which have unclear indi-
cations, and some that are high risk 
for older people. She may need fewer 
antihypertensives, and glipizide and 
naproxen should be stopped (older 
adults are at increased risk of bleed-
ing and acute kidney injury from 
NSAIDs). Her risks of bleeding from 
aspirin are likely greater than any 
prevention benefits on cardiac dis-
ease or colon cancer at this stage of 
her life. The esomeprazole was likely 
prescribed as gastric protection from 
the aspirin and naproxen, and so can 
be discontinued if these are stopped. 
There should be a discussion with the 
family and patient as to whether the 
citalopram has helped her depression 
and if the oxybutynin has helped 
her incontinence. Was the sleeping 
problem new during hospitalization, 
and does she need help with sleep-
ing now that she is home? Her initial 
questions suggest she would rather 
be on fewer medications, and we 
want her to only be on medications 
that will benefit her. She is at high risk 

 Case Scenario Two

       . Table 3.3 The Geriatric 5 M’s of Case Scenario Two

Mind Cognitive concerns per patient/family. Son has taken over her finances, and granddaughter does pill box 
weekly
Dementia case-finding: positive screens (Mini-Cog; follow-up MOCA 23/30)
Depression screening: PHQ-2 positive for anhedonia. Frustrated and tearful over loss of function and 
“independence.” Fears further losses and ambivalent about family help
Delirium: recent hospitalization for pneumonia with mild delirium; this “revealed her memory problems,” per 
granddaughter

Mobility Timed up and go: 15 seconds (at risk for falls >11 seconds)
3-chair rise: 15 seconds (at risk for falls >10 seconds)
Fell when diagnosed with pneumonia—orthostatic and dehydrated—worked with physical therapy, but gave up 
many activities like lawn maintenance, and with fear or falling, she fears restarting gardening, too

Medications For HTN: hydrochlorothiazide; losartan; amlodipine; hydralazine
For DM: metformin; glipizide
For arthritis: acetaminophen, naproxen
For osteoporosis: alendronate
For incontinence: oxybutynin
New post-hospitalization: esomeprazole; trazodone as needed for insomnia; citalopram; aspirin

Multicomplexity Multimorbidity: HTN, DM, OA, OP, UI, likely depression
Lives alone; one son travels for work and stays weekends; granddaughter comes by twice a week but worries 
patient needs more. Patient fearful of going out by herself, doesn’t want to move from her home (split level) to an 
assisted living facility but worries she is burdening family by staying home

What matters most Independence is most important, being able to do what she wants Advance care planning: DNR; would still 
want aggressive care in the event of a potentially reversible illness, but not to be “on a machine” long-term
She feels she is no different than she ever has been, except that she’s slower and her memory is not as sharp. 
Would prefer to live at home. She has good insight into her physical challenges and early cognitive changes and 
feels she can hire in help as needed. Sons hold her healthcare powers of attorney
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for a hip fracture, so it makes sense to 
continue the alendronate (depending 
on how long she has been taking it 
and her bone mineral density).

 5 Function: Ms. DeAngelo’s function 
has declined since prior to her hospi-
talization; despite completing PT, she 
has “fear of falling” and has concerns 
about trips outside her home. She is 
also depressed and becoming more 
physically isolated. Physical therapy 
should be reinstated with a goal of 
increasing her confidence walking 
outside. Her depression needs to be 
proactively treated with additional 
medications, talk therapy, or both. 
Consultation with a social worker 

could provide connections with 
Meals on Wheels and friendly visitors 
to aid with socialization. Once her 
depression lifts, she may be open 
to referral to community-based 
resources that could help her over-
come her fear of falling, start a walk-
ing program, increase her strength, 
limit further functional decline, and 
enhance socialization. Depending on 
her cognitive testing, and a careful 
history with her family surrogates, 
she may need to give up driving. 
These conversations will be challeng-
ing, especially since insight and judg-
ment are among the earliest losses in 
dementia. However, since she is early 

in her cognitive decline, discussing 
parameters for cessation of driving 
and other responsibilities are impor-
tant. Plans for social and familial 
support will be critical to next steps 
as her dementia progresses.

 5 Advance care planning: She is 
approaching 85 years old with mod-
erate dementia, multimorbidity, and 
functional decline. Her insight is fair, 
and she may be able to tell you her 
healthcare priorities and end of life 
wishes, and in particular, her wishes 
if she is no longer able to care for 
herself. Since dementia is progres-
sive, she will never be better able to 
have this discussion.

Ms. DeAngelo, an 82-year-old woman with 
hypertension, type 2 diabetes mellitus, and 
a history of colon polyps, declines to come 
for an Annual Wellness Visit—her son and 
granddaughter note, “She’s not well – and 
it’s hard to get her in even to go over all 

her problems.” She sees you for a follow-up 
after falling, accompanied by her grand-
daughter (. Table 3.4).

From these findings, Ms. DeAngelo 
would be considered a “frail” older person, 
so we would recommend:

 5 Hypertension target goal: 150/80. 
She is frail with dementia and 
recent falls, so you need to be sure 
that none of her symptoms are 
actually side effects of the three 
antihypertensive medications 

 Case Scenario Three

       . Table 3.4 The Geriatric 5 M’s of Case Scenario Three

Mind Strong cognitive concerns per family. One son handles her finances and healthcare needs, and the other is using 
the Family Medical Leave Act (FMLA) to help care for her; granddaughter helps when she can. Needs help with IADLs
Dementia case-finding: positive (Mini-Cog; MOCA 14/30.) Has had some hallucinations that scare her 
(children in the living room, knocking at the door during the night)
Depression screening: PHQ-2 positive for anhedonia. Feels as though she just “sits around.” Recognizes need for 
help but tearful about moving from her home. Poor insight into cognition, frailtyDelirium: Recent hospitalization 
for aspiration pneumonia with delirium; “she was a totally different person,” per granddaughter, and has not 
recovered her pre- hospitalization baseline cognition and function

Mobility Timed up and go: 25 seconds (at risk of losing an ADL in the next year)
3-chair rise: cannot stand without using her arms to get up from the chair
Fell yesterday when got up from couch—“legs just went out from under me.” Needs prompting to use walker

Medications For HTN: hydrochlorothiazide; losartan; amlodipine
For DM: metformin; lantus insulin
For arthritis: acetaminophen
For osteoporosis: alendronate
For dementia: donepezil, memantine; risperidone prn hallucinations post-hospital
For depression: citalopram

Multicomplexity Multimorbidity: HTN, DM, OA, OP, UI (uses diapers), depression, moderate–severe dementia, lost 5% body 
weight over the last year
Lives with youngest son who has taken FMLA to stay with her. Granddaughter comes by three times a week to 
assist. All are concerned she may need more care than they can provide at home, but are distressed that she never 
wanted to live in a nursing home

What matters most She reports her family is most important—she cannot be more specific. Son and granddaughter recall that 
she has always been avid reader and a “wit”; now she cannot track a conversation or a novel. They worry her 
current life is not a quality of life she would value
Advance care planning: DNR; no intubation/escalation to critical care
Family is struggling with home versus SNF. Patient is tearful through conversation and cannot understand why 
she should leave home but defers decision to her family. Sons hold her healthcare powers of attorney and durable 
power of attorney
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3.3   Training Requirements and National 
Need

So how much geriatrics do you need to learn? And does every 
older person need a geriatrician’s care? No, but every doctor 
who cares for older people needs to be competent in the care 
of older adults. What does this mean? First, comfort and facil-
ity with diagnosing and managing the diseases common to 
older adults that affect care across all specialties and subspe-
cialties of medicine, as well as those unique to your discipline. 
Specific skills have been identified by the Institute of Medicine 
(now the National Academies of Sciences, Engineering, and 
Medicine (NASEM), the public policy arm of American med-
icine) [13]. Publications include expertise in cognition and 
dementia, physical function, frailty, chronic illness and multi-
morbidity, promoting community and social connectedness, 
and meeting older adults’ preferences in the dying process. 
Each of these topics and skills represents a key component in 
the effective care of older adults. Each report has also demon-
strated significant need for skills development.

This book is based on the AAMC/John A.  Hartford 
Foundation medical student geriatrics competencies, and 
covers these domains: Medication Management; Cognitive 

and Behavioral Disorders; Self-Care Capacity; Falls, Balance, 
and Gait Disorders; Health Care Planning, Promotion, and 
Prevention; Atypical Presentation of Disease; Palliative Care; 
and Hospital Care. Competencies for Internal Medicine 
and Family Medicine also include Complex and Chronic 
Illnesses, and Transitions of Care. The public policy and 
educational arms of medicine are remarkably similar in their 
description of what healthcare providers must do to provide 
effective, person-centered care of older adults.

As reviewed in the first chapter of this book, the popu-
lation of older adults is growing rapidly. In recognition of 
the changing demographics, the Institute of Medicine (now 
NASEM) released a guide for workforce development [14], 
entitled “Retooling for an Aging America.” This call for 
“gerontologizing” the existing and upcoming healthcare 
workforce informed the financial support of foundations and 
government entities to support the career development of 
geriatrics educators, to incorporate geriatrics education into 
undergraduate and graduate medical education [15], and to 
define competencies in geriatrics care for students [16], gen-
eralists (Internal Medicine (IM) and Family Medicine (FM) 
residents) [17], specialists [18–20], and multidisciplinary 
care teams [21].

she is taking. Eliminating some of 
these medications may help her 
avoid future falls. Although she is 
community- dwelling, she would 
meet requirements for SNF/nursing 
home living and therefore guide-
lines intended for this population. 
Despite some evidence that tight 
BP control may reduce strokes and 
cardiovascular mortality even in frail 
individuals, those with dementia 
were not included in these trials, 
and her decreased life expectancy 
(see below) and history of falls and 
dementia suggest that the risk of 
tight control is greater than benefit.

 5 Diabetes target goal: Considering 
her function, life expectancy, and 
weight loss, diabetes control should 
focus on avoiding the symptoms of 
hyperglycemia and hypoglycemia. 
Therefore, we would recommend de-
escalating medications, in particular 
tapering the insulin [7]. A target 
hemoglobin a1c of, for instance, 8–9, 
may achieve this.

 5 Cancer screening and other preven-
tion: Cancer screening will not help 
her to live longer or better, so should 
not be recommended. Continued 
treatment of osteoporosis is reason-
able depending on how long she has 
been taking alendronate, as avoiding 

a fracture is important. Since she is 
having difficulty swallowing, and 
alendronate has very specific instruc-
tions for use to avoid esophageal 
ulcerations, may need to change to a 
different osteoporosis medication.

 5 Medications: As discussed above, 
her hypertension and diabetes can 
be managed with fewer medica-
tions, and she may need a medica-
tion to maintain bone density. There 
is no clear answer as to whether she 
should continue with donepezil and 
memantine—a discussion about 
pill burden, costs, and possible side 
effects is reasonable. There should 
be a discussion with the family 
as to whether the citalopram has 
helped her depression. Her episode 
of aspiration pneumonia suggests 
she is having some dysphagia, in 
which case taking medications with 
liquids could exacerbate this and 
it would be reasonable to decrease 
the numbers of medications and 
give them in food as opposed to 
sipping water.

 5 Function: She is sedentary, with 
dementia and increasing physical 
functional dependence. If she is able 
to participate, a chair yoga or walk-
ing program may help regulate her 
sleep- wake cycles and assist with 

behavioral and psychiatric symptoms 
of dementia. Her life-space is narrow 
[11]. She would benefit from a resi-
dential or community day program 
with a focus on care for memory 
impaired individuals or a memory 
care unit with potential for SNF level 
care, unless her family is able to pro-
vide 24-hour care soon.

 5 Advance care planning: First epi-
sodes of pneumonia and eating 
difficulties, especially dysphagia 
and aspiration, are “red flags” in 
people with dementia signaling an 
increased likelihood of dying over 
the next 2 years [12]. It’s time to 
readdress her end-of-life care with 
her family, beginning discussions on 
whether, for example, she develops 
serious infections or stops eating, 
she would have wanted to be re-
hospitalized, given a feeding tube, 
or receive antibiotics. It is always 
better to have these conversations 
in the office rather than in the midst 
of a crisis.

These three case scenarios illustrate how 
geriatrics medicine has to be personalized 
medicine and how using the 5 M’s can 
help you work with your patient and their 
families to develop care plans that match 
their concerns and values.
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3.4   What Do Older Adults Need 
From Healthcare?

There are, fundamentally, three care needs of older adults: 
first, they need providers competent to care for most of 
them (so-called “little g” geriatricians) in primary care, 
specialty care, and surgical care; second, specialty geriatri-
cians are needed to provide care for the most complex and 
frailest older adults and those with dementia (so-called “big 
G” board-certified geriatricians); and finally, the healthcare 
system must embrace person-centered care, optimizing per-
sonal goals and minimizing iatrogenic harm for older adults.

By integrating the geriatric principles taught and demon-
strated in this book into the care of your older adult patients, 
you can help assure that your grandparents, parents, and 
eventually even you will get healthcare that enhances rather 
than burdens old age.
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4.1   Introduction

Our population is aging at an astonishing rate. According to 
the US census, the US population totaled about 321 million 
in 2015, and 14.9% were over the age of 65. By the year 2050, 
this percentage is expected to grow to 22.1% [1]. The explo-
sive growth of the older population is attributable to the 
aging of the baby boomers, increasing longevity, and declin-
ing fertility rates. In 2008, older adults accounted for 26% of 
physician office visits and 35% of hospital stays. That same 
year, the geriatrician physician workforce only numbered 
about 7100 [2]. We are staggeringly underprepared to care 
for our aging population.

You will likely care for older adults in whatever specialty 
you choose to practice and will need to be able to distinguish 
between the changes expected with normal aging and 
changes that indicate underlying pathology. The difference 
between normal and pathological aging is often a subtle one. 
In his piece titled “The Way We Age Now,” Atul Gawande 
reflected on the changes of normal aging:

 » Even as our bones and teeth soften, the rest of our body 
hardens. Blood vessels, joints, the muscle and valves of 
the heart, and even the lungs pick up substantial 
deposits of calcium and turn stiff… As we age, it's as if 
the calcium flows out of our skeletons and into our 
tissues [3].

The aging body experiences a number of changes that may 
increase vulnerability to disease. Individuals, and even differ-
ent organ systems within the same person, age at varying 
rates depending on various lifestyle and environmental 
 factors [4].

A key concept in understanding aging is homeostenosis, 
which refers to the reduced physiologic reserve available to 
respond to stress in older adults. Due to the changes of aging, 
the older adult uses more physiologic resources simply to 
maintain homeostasis. With depleted reserves, the older 
adult may experience a greater frequency and severity of ill-
ness [4]. This chapter reviews the expected physiology of 
aging by organ system.

4.2   Aging of the Cardiovascular System

This section will discuss the effects of aging on the structure 
and physiology of the vasculature, including the arteries and 
veins, and the heart.

4.2.1   Arteries

Reviewing the anatomy of the arteries is helpful in under-
standing the changes of the aging arterial system. Arteries 
consist of three layers, aptly called tunics, from the outermost 
to the innermost layer:

 1. Tunica adventitia (outermost layer)—Composed of 
proteins, collagen, and elastin. Adventitia simply means 
an “additional” layer.

 2. Tunica media (middle layer)—Consists largely of 
smooth muscle cells that propel blood through the 
arteries.

 3. Tunica intima (innermost layer)—Contains the endothe-
lium, a protective and dynamic inner layer that helps 
regulate arterial dilation and constriction, angiogenesis 
(creation of new arteries), thrombosis (clotting), and 
thrombolysis (clot-busting) [5].

The makeup of arterial walls changes over time. They con-
tinually stretch and recoil to circulate blood, causing elastin 
to fray and wear out much like a used rubber band. Collagen 
takes the place of elastin in the tunica intima (inner layer), 
and the number of smooth muscle cells in the tunica media 
(middle layer) becomes fewer. The loss of elastin and smooth 
muscle cells causes the arterial wall to become less elastic and 
pliant [5]. With the loss of elasticity, large arteries become 
stretched out over time, much like your favorite winter 
sweater, and increase in diameter and length [6] (. Fig. 4.1). 
Additionally, even in the absence of atherosclerosis, the 
thickness of the intimal and medial arterial layers triples 
between 20 and 90 years of age [7]. Age-related thickening of 
the arterial wall is a risk factor for atherosclerosis. Lastly, 
healthy endothelial cells release nitric oxide to help arteries 
relax. Over time, endothelial cells malfunction and produce 
less nitric oxide, further stiffening the arteries.

All of these age-related structural changes harden and 
stiffen the large arteries, leading to increased systolic and 
decreased diastolic blood pressures and predisposing older 
people to atherosclerosis, particularly in developed coun-
tries. Hypertension and atherosclerosis increase the risk of 
heart disease, myocardial infarction, stroke, and renal dis-
ease. Common risk factors of diabetes, high cholesterol, 
smoking, obesity, and physical inactivity compound the 
effects of aging on the vascular system.

4.2.2   Veins

Like arteries, veins stretch over time and become less elastic. 
One-way valves in healthy veins prevent backward blood 
flow. However, as these valves weaken with age, blood pools 
and engorges the veins, causing varicose veins. Venous insuf-
ficiency, combined with the downward pull of gravity, causes 
edema in the legs.

4.2.3   Cardiac Changes

4.2.3.1   Left Ventricular Hypertrophy
As noted earlier, the stiffening of large arteries contributes to 
hypertension. Hypertension increases cardiac afterload. The 
heart has to work harder during systole (period in the cardiac 
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cycle when the ventricles contract) to push blood through 
stiff arteries. Working harder causes the heart muscle to 
enlarge and stiffen, resulting in left ventricular hypertrophy 
(. Fig. 4.2a, b). As the left ventricular walls hypertrophy, they 
do not gain healthy muscle, but instead fibrose, calcify, and 
acquire fatty deposits. S4, also known as an atrial gallop, is 
actually a normal finding on the physical exam of an older 
patient. It represents blood forced from the left atrium slap-
ping against the stiffened walls of the left ventricle.

Now, let’s talk about what happens in diastole with aging 
and the development of left ventricular hypertrophy. During 
diastole, the left ventricle relaxes and fills with blood. Due to 
hypertrophy, the left ventricular cavity stiffens and shrinks in 
size. It is no longer able to relax or stretch to accommodate 
blood from the left atrium. Blood then backs up in the left 
atrium and overspills into the lungs, causing pulmonary 
edema and shortness of breath. In short, heart failure results. 
Depending on the severity of heart failure, the right side of 
the heart may also fail. Because of left ventricular diastolic 
dysfunction, older adults are prone to more frequent and 
severe heart failure exacerbations.

4.2.3.2   Decreased Heart Rate and Cardiac 
Output in Response to Stress

The maximal heart rate achieved in response to exercise or 
stress also decreases with age, partly because the heart 
becomes less sensitive to the beta-adrenergic stimulation of 
the sympathetic nervous system (which regulates the body’s 
“fight-or-flight” response). In fact, the target maximal heart 
rate is calculated as “220-age” [8]. We learn in physiology 
that cardiac output, the blood volume pumped out by the left 
ventricle each minute, is the product of stroke volume and 

heart rate (CO = SV × HR). Due to decreased heart rate, the 
older heart is less able to increase cardiac output in response 
to physiologic stress [9].

4.2.3.3   Orthostatic Hypotension
When someone stands, gravity causes blood to pool in the 
legs, resulting in decreased blood supply to the heart and 
brain. Usually, baroreceptors (sensors that detect changes in 
blood pressure) respond to drops in blood pressure by con-
stricting arteries and increasing heart rate in order to main-
tain blood pressure. Many older adults, however, have a 
blunted baroreceptor response such that the body is not able 
to adapt to decreases in blood pressure.

Orthostatic hypotension (an abnormal decrease in blood 
pressure that occurs with standing) becomes more common 
among older adults due to decreases in baroreceptor sensitiv-
ity, arterial and cardiac compliance, plasma volume, and 
vasopressin (also known as antidiuretic hormone) response. 
This decreases cerebral perfusion, resulting in syncope (tran-
sient loss of consciousness) and falling [6].

4.2.3.4   Valvular Disease
The aortic and mitral valves thicken and calcify over time, 
increasing prevalence of valvular diseases, such as aortic and 
mitral regurgitation and stenosis.

4.2.3.5   Atrial Fibrillation
The left atrium stretches to accommodate the backup of 
blood from a failing and hypertrophied left ventricle or mal-
functioning mitral valve (. Fig. 4.2a, b). The stretching of the 
left atrial walls may disrupt the heart’s electrical circuits, 
increasing the risk of atrial fibrillation.

Endothelium

Tunica intima

Tunica media

Tunica adventitia

� In thickness

� Lumen and large
    endothelial cells

� Collagen
¯ Elastin

¯ Number and � size
of vascular smooth
muscle cells

Young adult Older adult

       . Fig. 4.1 Shows remodeling of 
central arteries with age. There 
are significant changes in each of 
the layers of the arterial wall. The 
intimal and medial layers thicken. 
In the intimal layer, collagen 
replaces elastin. The number of 
smooth muscle cells in the medial 
layer decreases. (Modified from: 
Fillit et al. [29])
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4.2.3.6   Sick Sinus Syndrome
By age 75, only 10% of pacemaker cells in the sinus node 
(the heart’s primary pacemaker) remain [9]. Due to the loss 
of pacemaker cells, older adults are more prone to sick sinus 
syndrome. This syndrome causes abnormal heart rates and 
is also known as tachycardia-bradycardia syndrome 
(. Table 4.1).

4.3   Aging of the Pulmonary System

Ever wonder why older adults become so ill when they 
get  pneumonia and may even need to be admitted to the 
hospital?

The respiratory changes caused by aging may not be clin-
ically significant in the healthy older adult. However, as the 
lungs age, they are less able to compensate for respiratory 
stresses, such as pneumonia. This section will describe the 
impact of aging on three components of respiration [10]:
 1. Lung parenchyma
 2. Chest wall compliance
 3. Respiratory muscles

4.3.1   Changes in Structure and Function 
of the Pulmonary System

1. Lung Parenchyma

Over time, lung mass decreases because the number of alve-
oli (small sacs responsible for gas exchange between the lungs 
and bloodstream) dwindles. The lungs lose elasticity and are 
less able to expand and recoil. When the lungs are not able to 
fully open, intrathoracic negative pressure drops, causing air-
way collapse and decrease in alveolar surface area by as much 
as 20% [7, 11]. This collapse is known as atelectasis, which 
then leads to a ventilation-perfusion (V/Q) mismatch. In this 
case, a V/Q mismatch means that inadequate air is available 
in the alveoli for gas exchange with the blood, causing lower 
blood oxygen levels.

Due to the loss of elastic recoil, the lungs also hyperinflate 
over time, mimicking the disease process of chronic obstruc-
tive pulmonary disease (COPD) [10, 12]. In fact, this process 
of aging is also known as “senile emphysema.”

Pulmonary function test parameters change with aging. 
Forced expiratory volume (FEV), the total volume of air 
exhaled after maximum inspiration, and forced expiratory 
volume in 1 second (FEV1), the volume of air exhaled after 
maximum inspiration in 1  second, both decrease. 
Consequently, the residual volume (amount of remaining 
air in the lungs after maximal expiration) increases about 
10% per decade [4]. Due to hyperinflation of the lungs, 
older people have smaller tidal volumes and consequently 
may have a higher respiratory rate [11]. As a result of these 
changes in pulmonary function parameters, functional 
reserve decreases, and older people are less able to com-
pensate for physiologic stress.

       . Table 4.1 Aging of the cardiovascular system

Changes in structure

Age-associated changes Possible consequences

↑ Vascular intimal thickening Atherosclerosis

↑ Vascular stiffness Systolic hypertension
Atherosclerosis

↑ Left ventricular wall thickness →
↓ Cardiac diastolic filling

Pulmonary edema
Heart failure

↑ Left atrial size → disrupts 
electrical circuits

Atrial fibrillation

Changes in function

Age-associated changes Possible consequences

Altered regulation of vascular tone
Vascular stiffening

Hypertension

↓ Cardiovascular reserve ↑  Frequent heart failure 
exacerbation

↑ Severity of heart failure

a

b

       . Fig. 4.2 a Normal heart from an 18-year-old for comparison (left 
ventricular long axis view). b Normal heart from an 84-year-old man 
shows decreased size of left ventricular cavity, dilated aortic root, and 
left atrial dilatation. (Reprinted with permission from: Halter et al. [30])
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Diffusion capacity of carbon monoxide (DLCO), a mea-
sure of the efficiency of gas exchange, becomes less effective 
due to both structural changes and V/Q mismatch, as previ-
ously described [11].
 2. Chest Wall Compliance

Chest wall compliance decreases with age due to both stiffen-
ing of the chest wall and altered shape of the thoracic cavity. 
The chest wall becomes less compliant as rib cartilage ossi-
fies. The spine shortens due to the loss of intervertebral space 
and the compression of vertebral bodies, shrinking and stiff-
ening the thoracic cage. Osteoporosis may cause vertebral 
collapse [11]. These skeletal changes result in kyphosis, or a 
rounded upper back, and a barrel-shaped chest, limiting the 
capacity of the lungs to expand and recoil.
 3. Respiratory Muscles

Respiratory muscles, including intercostal muscles and the 
diaphragm, weaken over time. Due to the shrinking of the 
thoracic cage, the diaphragm flattens and generates less force. 
Because of the increased effort needed to breathe, the older 
person may expend 120% more energy than a young adult 
needs to breathe [11].

4.3.1.1   Increased Susceptibility to Pneumonia
Older adults may be less able to perceive respiratory symp-
toms due to reduced sensation, impaired cognition, or even 
deconditioning, leading to more subtle and delayed presenta-
tions of respiratory problems.

They may lose the strength needed to generate an effective 
cough, or may develop impaired swallowing ability (dyspha-
gia) in the setting of stroke or neurological disease. A weaker 
cough or dysphagia increases the risk of aspiration pneumonia.

Glandular epithelial cells decrease in number and produce 
less mucous, which traps bacteria. Cilia (hair-like structures in 
the respiratory tract) are less able to clear the respiratory tract 
effectively. The combination of a weaker cough, less mucous, 
and less effective ciliary action means that older people are less 
able to defend against respiratory infections [11] (. Table 4.2).

4.4   Aging of the Gastrointestinal System

This section will describe the age-associated changes of the 
gastrointestinal system by considering the gastrointestinal 
tract from the mouth to the colon and then concluding with 
a brief description of age-related changes in the liver, pan-
creas, and gallbladder.

4.4.1   Mouth

As we age, saliva glands in the mouth atrophy and produce 
less saliva. Due to the decreased production of saliva and 
the prevalent use of medications that cause xerostomia (dry 
mouth) as a side effect, up to 40% of healthy older adults 
experience xerostomia [13]. Dryness renders the mouth 
more vulnerable to cavities, oral infections, and gum 
 disease [14].

The gums recede, causing teeth to loosen and fall out 
and increasing the risk of malnutrition. Jaw muscles weaken 
such that older adults are less able to chew foods of a hard 
or tough consistency. Further, the combination of dry 
mouth, poorly fitted dentures, and weakened chewing 
power may contribute to dysphagia (swallowing difficul-
ties) in older adults [15].

4.4.2   Esophagus

With age, food moves more slowly from the mouth to 
the  esophagus. The slowed movement of food occurs 
both  because the oropharyngeal muscles slow and the 
upper esophageal sphincter takes longer to relax. The pro-
longed transit time of food increases the risk for silent 
aspiration. However, these changes usually only become 
clinically  significant in the presence of pathology, such as 
dementia, neurodegenerative disease, or neck radiation or 
surgery [15].

In the aging esophagus, peristaltic contractions may 
become weaker. In addition, the esophagus dilates in size. 
The lower esophageal sphincter weakens and is also less able 
to fully relax [15]. When the lower esophageal sphincter does 
not fully open, the esophagus is less able to clear gastric acid, 
leading to gastroesophageal reflux disease (GERD) and dam-
age to the esophageal mucosa. Because of decreased acid 
clearance, GERD symptoms may last longer in older adults 
[13]. GERD-related damage to the esophageal mucosa may 
cause a benign esophageal stricture.

The weakness of the lower esophageal sphincter may 
allow a part of the stomach to protrude through the hiatus 
(opening) in the diaphragm, exacerbating GERD. Up to 60% 
of people over age 60 have hiatal hernias [13].

Odynophagia (painful swallowing) in older adults may 
arise due to GERD, chemotherapy, radiation, and medica-
tions, such as NSAIDs, aspirin, and alendronate.

       . Table 4.2 Aging of the pulmonary system

Changes in structure

Age-associated changes Possible consequences

Chest wall stiffening and ↓ elasticity 
of parenchymal fibers ↓ elastic recoil 
of the lungs → lung hyperinflation
↓ Alveoli → ↓ lung mass

↓  Pulmonary reserve

↓  Effectiveness of ciliary action → 
↓ Ability to clear secretions

↑  Respiratory 
infections

Respiratory muscles (including 
diaphragm) weaken

↓  Effectiveness of 
cough

↑  Shortness of breath
↑ Atelectasis
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4.4.3   Stomach

 5 Delayed gastric emptying: The stomach empties more 
slowly, meaning that older people may experience satiety 
more quickly and have longer periods of abdominal 
distention. Delayed gastric emptying may both decrease 
appetite and increase exposure to toxic medications, 
such as NSAIDs.

 5 Decreased production of prostaglandin: The production of 
prostaglandin (a substance responsible for lowering acid 
levels in the stomach) decreases with age, meaning that 
older people may be more susceptible to gastritis or to 
gastric irritants, such as NSAIDs. NSAIDs further lower 
prostaglandin levels by blocking the cyclooxygenase 
assembly pathway that produces prostaglandin [4].

 5 Helicobacter pylori: Helicobacter pylori infection in the 
stomach and duodenum becomes more common with age 
[4]. In fact, more than 50% of older people have H. pylori 
infection. The reason for increased H. pylori prevalence 
among older people is unknown. H. pylori is associated 
with gastric ulcers, pernicious anemia (anemia that results 
from the inability of gastric parietal cells to produce 
intrinsic factor, preventing the absorption of vitamin B12 
and leading to the underproduction of red blood cells), 
and gastric lymphoma [15]. Gastric ulcers in older adults 
are more likely to bleed and may take longer to heal.

 5 Stress ulcers: The stress of hospitalization in older adults 
results in a higher production of cortisol (stress hormone), 
which, in turn, heightens the risk for stomach ulcers. Proton 
pump inhibitors (PPIs) are routinely given to older hospital-
ized patients to decrease gastric acid production and protect 
against stomach ulcers. PPIs are most effective for short-
term treatment of uncomplicated GERD (up to 8 weeks) 
and should be discontinued after hospitalization [16].

4.4.4   Small Intestine

 5 Decreased calcium absorption: The small intestine 
absorbs less calcium with age due to lower levels of 
vitamin D in the blood and fewer vitamin D receptors in 
the small intestine [4]. Reduced calcium absorption 
contributes to bone loss in the older adult.

 5 Bacterial overgrowth: Bacterial overgrowth in the small 
intestine is more common in older adults. It is unclear if 
small bowel bacterial overgrowth is attributable to 
medications that slow bowel transit time, immobility, 
comorbidities such as diabetes, or advancing age [13]. 
Bacterial overgrowth further exacerbates the malabsorp-
tion of nutrients [4].

4.4.5   Colon

 5 Slowed colonic transit: The effect of aging on motility of 
the colon is unknown. It appears that colonic peristaltic 
contractions may weaken with age. The time required 
for fecal matter to pass through the colon may increase 
over time. However, it is thought that prolonged colonic 
transit time may be due to medications, comorbidities, 
and immobility, rather than aging [13].

 5 Diverticulosis: Parts of the colonic wall weaken over time 
due to increased intraluminal pressure caused by 
constipation and consequent straining during bowel 
movements as well as decreased muscle strength. The 
weak spots in the colonic wall form pouches known 
collectively as diverticulosis. More than 65% of those 
over age 65 have diverticulosis [4]. Diverticulitis occurs 
when one or more of these pouches become inflamed 
(. Fig. 4.3).

Transverse
colon

Ascending
colon

Descending
colon

Cecum

Appendix

Sigmoid colon

Diverticula

Diverticulitis

       . Fig. 4.3 Diverticulosis and diverticulitis. (Modified from: Mayo Clinic [31])
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 5 Constipation: Constipation becomes more common 
among older adults. Over time, colonic contractions 
weaken and rectal sensation diminishes. Older adults are 
more likely to have risk factors for constipation, such as 
immobility, low-fiber diet, and use of constipating 
medications.

 5 Hernias and hemorrhoids: Older adults experience 
greater prevalence of hernias due to the weakening of 
the abdominal wall over time. Hemorrhoids (engorged 
veins in the anus or rectum) also become more common 
due to increased pressure in the rectum caused by 
constipation.

 5 Intestinal ischemia: Blood flow to the splanchnic vessels 
decreases over time partly due to atherosclerosis and 
may lead to chronic intestinal ischemia.

 5 Decreased anorectal sphincter tone: The resting anorectal 
sphincter tone decreases in both older men and women. 
It has been observed that older women are more prone 
to fecal incontinence due to pelvic floor dysfunction and 
decreased maximal anorectal sphincter tone, rectal 
compliance, and sensation [13].

4.4.6   Liver

With age, liver size and hepatic blood supply decrease. Older 
adults are more sensitive to the side effects of medications 
and toxins in part because the liver is less able to quickly 
metabolize them [13].

4.4.7   Pancreas

The pancreas shrinks over time and produces less insulin, 
thereby leading to insulin resistance and increasing the risk 
of diabetes.

4.4.8   Gallbladder

Older adults tend to have larger bile duct diameters than 
younger adults do. They are more prone to gallstones because 
the biliary secretion of cholesterol increases while the secre-
tion of bile acids decreases. A higher level of cholesterol in 
bile means more gallstones [15] (. Table 4.3).

4.5   Aging of the Urinary System

4.5.1   Upper Urinary Tract: Kidneys 
and Ureters

Kidneys become smaller with age. Because 30% of glomeruli 
(network of capillaries in the nephron that filters blood) scle-
rose by age 75, the kidneys become less selective filters [4]. To 
compensate, the remaining glomeruli are forced to filter a 

greater volume of blood. This compensatory mechanism is 
known as hyperfiltration. The increased blood flow creates 
shear stress that damages the glomeruli, causing further scle-
rosis. As the number of functioning glomeruli decreases, the 
glomerular filtration rate (GFR), the rate at which the kid-
neys filter blood, falls [17]. Due to their compromised filter-
ing capacity, the kidneys are less able to excrete medications 
and toxins. Therefore, it is crucial to consider renal compro-
mise when dosing medications for older adults.

Creatinine becomes a less reliable marker of kidney func-
tion in older adults. Muscle produces small amounts of cre-
atinine. As muscle mass decreases in older adults, creatinine 
levels fall and do not accurately reflect kidney function. The 
Modification of Renal Diet (MDRD) study equation is com-
monly used to accurately calculate GFR in older patients.

Like the rest of the arterial system, renal arteries become 
less elastic and stiffen over time. They constrict rather than 
dilate and often develop atherosclerosis, reducing blood flow 
to the kidneys. Renal blood flow may decrease from about 
600  mL/min in a young adult to 300  mL/min in an older 
adult [18]. For this reason, older people are more susceptible 
to kidney injury during acute illness, such as sepsis, heart 
failure, or dehydration, that results in a decreased circulating 
plasma volume.

       . Table 4.3 Aging of the gastrointestinal system

Changes in structure

Age-associated changes Possible consequences

↓ Saliva production ↑ Oral infections
↑ Gum disease

↓ Liver size and blood flow Impaired drug clearance 
(i.e., acetaminophen)

↓ Pancreatic mass Insulin resistance

Changes in function

Age-associated changes Possible consequences

↓ Prostaglandin Gastritis

↑ Helicobacter pylori Gastric ulcers
Pernicious anemia
Gastric lymphoma

Impaired acid clearance Gastroesophageal reflux 
disease (GERD)

Slowed gastric emptying Prolonged gastric distention
↑ Postprandial satiety

↓ Calcium absorption ↑ Bone loss

↓ Rectal wall sensitivity
Weaker colonic contractions

Constipation

↓  Strength in smooth muscles 
of colon wall

↑ Diverticulosis

↓ Insulin secretion ↑ Insulin resistance
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Renal tubules decrease in number and length and lose the 
ability to concentrate urine over time, such that fluid and 
electrolyte abnormalities are more common, particularly 
with physiologic stress.

Dehydration and hypernatremia are common among 
older adults because they may have decreased sensation of 
thirst and less urge to drink water. For example, people who 
have dementia are less likely to feel thirsty and those who are 
immobile do not have access to water [19].

Further contributing to the risk of dehydration, older 
kidneys are less responsive to water or salt depletion [19]. 
The renin-angiotensin-aldosterone (RAA) system regulates 
the body’s sodium and fluid balance and blood pressure. 
Renin, angiotensin, and aldosterone levels decrease over 
time, meaning that the older adult is more at risk for volume 
depletion and hyperkalemia.

At the same time, antidiuretic hormone (ADH) barore-
ceptors (pressure sensors) become less sensitive to decreased 
circulating plasma volumes and fail to release enough 
ADH. In turn, the kidneys become less sensitive to ADH and 
are thus less able to retain sodium and water in response to 
volume depletion.

Hyponatremia is more common among older adults. As 
the GFR declines, the proximal tubule has more time to reab-
sorb free water. Less free water reaches the distal tubules, 
meaning that the kidneys are less able to dilute urine or excrete 
free water. Hyponatremia results. Although usually mild and 
asymptomatic in older people, hyponatremia is associated 
with higher mortality, falls, fractures, cognitive impairment, 
hospitalization, and nursing home placement [19].

Older kidneys also activate less vitamin D, contributing 
to vitamin D deficiency (. Table 4.4).

4.5.2   Lower Urinary Tract: Bladder 
and Outlet

The lower urinary tract consists of the bladder and urethra. It 
stores and voids urine and also protects the kidneys from 
external infectious agents [18]. A healthy adult usually has 
voluntary control over urination. However, the aging of the 
nervous system and the lower urinary tract results in 
decreased voluntary control of voiding (. Fig. 4.4).

It is important to understand lower urinary tract symp-
toms as manifestations of a syndrome [18]. The process of 
urination is complex and requires the coordination of mul-
tiple systems. Let’s review the components of successful 
urination in a healthy adult. The detrusor muscle (muscu-
lar wall of the bladder) generates the force needed to empty 
the bladder. The parasympathetic nervous system stimu-
lates urination. Pelvic nerves release acetylcholine, which 
stimulates the muscarinic receptors in the bladder and sig-
nals the detrusor muscle to contract and void [18]. At the 
same time, the urethral sphincter relaxes in order to allow 
urine to pass. The older adult also needs to have intact cog-
nition and mobility to be able to respond to the urge to 
urinate.

Any number of these components may fail in the older 
adult, resulting in lower urinary tract symptoms. The num-
ber of muscarinic receptors decreases with age, such that the 
detrusor muscle does not receive the signal to contract [18]. 
In the presence of cognitive impairment and degenerative 
disease, older brains have decreased sensitivity to bladder 
volume and ability to coordinate urination. Due to limited 
mobility, some older people may not reach the toilet in time 
and may experience urinary incontinence.

Urinary symptoms fall into the following three 
 categories:
 1. Irritability: The hallmarks of an overactive, or irritable, 

bladder include nocturia and increased urge and 
frequency. An older adult with an overactive bladder 
makes more trips to the bathroom during the night, 
increasing the risk of falls.

 2. Retention: Symptoms of hesitancy, incomplete emptying, 
and pelvic discomfort indicate an underactive bladder.

 3. Incontinence: Older people are more likely to experi-
ence urinary incontinence due to decreased detrusor 
muscle strength, bladder elasticity and capacity, 
sensitivity to bladder volume, and ability to control the 
timing of voiding. For instance, if an older person 
experiences a delay in sensing bladder fullness due to 
impaired cognition or sensory nerves, he or she may 
have less time between the initial urge to urinate and 
the leakage of urine, resulting in an episode of inconti-
nence. Urinary incontinence alone may lead to care-
giver strain and increase the risk of nursing home 
placement [18].

Women and men have different risk factors for developing 
lower urinary tract symptoms. In women, lower estrogen lev-

       . Table 4.4 Aging of the upper urinary tract

Changes in structure

Age-associated changes Possible consequences

↓  Kidney size, mass, and number of 
functional glomeruli

↓ Renal function

↓  Number/length of functional 
renal tubules

↑  Fluid and electrolyte 
abnormalities

↓ Renal blood vessel elasticity ↓ Renal blood flow

Changes in function

Age-associated changes Possible consequences

↓  Creatinine clearance and 
glomerular filtration rate (GFR)

↓  Excretion of drugs and 
toxins

↓ Concentrating/diluting capacity ↑  Fluid and electrolyte 
abnormalities

↓ Serum renin and aldosterone Volume depletion
↑ Risk of hyperkalemia

↓ Vitamin D activation Vitamin D deficiency
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els lead to urethral shortening, increasing exposure to bacte-
ria. Pelvic organ prolapse is also common due to the 
weakening of pelvic floor muscles, particularly if a woman 
has a history of multiple vaginal births. Vaginal prolapse in 
women may cause irritative or obstructive symptoms. In 
men, benign prostatic hypertrophy (BPH) may cause urinary 
hesitancy and retention and nocturia.

Other disease processes may exacerbate urinary inconti-
nence. Fecal impaction can increase pressure on the bladder, 
causing incontinence. Obesity, dementia, and diabetic neu-
ropathy also increase risk of urinary incontinence 
(. Table 4.5).

4.6   Aging of the Endocrine System

The levels of most hormones decrease with age, starting at 
around 30 years of age, and continue to decline at about 
1% per year [20] (. Fig. 4.5). The body secretes most hor-
mones in a circadian rhythm, which becomes more irregu-
lar with age [20]. Older people are also more likely to have 
autoimmune diseases that result in decreased hormone 
levels.

4.6.1   Pineal Gland

The pineal gland is a small endocrine organ beneath the 
thalamus that makes melatonin. The name of the gland 
arises from the Latin word for “pine cone” and refers to the 
gland’s shape. The diurnal rhythm of melatonin secretion 
changes with time and may cause disruptions in sleep-wake 

       . Table 4.5 Aging of the lower urinary tract

Changes in structure

Age-associated changes Possible consequences

↓ Detrusor muscle strength
↓ Bladder capacity
↓ Bladder elasticity

↑ Urinary incontinence

Changes in function

Age-associated changes Possible consequences

↑ Cognitive impairment
↑ Neurodegenerative disease
↓ Mobility

↓ Voluntary control of urination
↑ Urinary incontinence

Brain

Cortical processing
of bladder a�erent
signals

Bladder relaxation through
inhibition of parasympathetic
tone and increased b
adrenergic tone.

Contraction of bladder neck
and urethral contraction
through increased a
adrenergic tone.

Bladder contraction through
cholinergic innervations

Central nervous
system (brain

and spinal cord)

Spinal cord

Bladder

Urethra

Sympathetic (T11 - L2)

Somatic (S2- S4)

Parasympathetic (S2 - S4)

Contraction of pelvic floor
musclesSphincter

muscles

Nerve signals
to bladder

and sphincter
muscles

       . Fig. 4.4 Shows involvement 
of central and peripheral nervous 
system in urination. (Reprinted 
with permission from: Halter et al. 
[30])
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cycles, such as insomnia. Reduced exposure to bright day-
light in the older population may decrease secretion of 
melatonin [21].

4.6.2   Thyroid

The older thyroid may develop nodules and fibrosis, requir-
ing thyroid hormone replacement therapy such as levothy-
roxine. Older people are also more prone to acquire both 
clinical and subclinical hypothyroidism and hyperthyroid-
ism. The presentations of these syndromes are both atypical 
and have similar characteristics in the older population. 
Symptoms of fatigue, constipation, cognitive impairment, 
depression, and weight loss are not only more common 
among older people but are also symptoms of both hypothy-
roidism and hyperthyroidism, rendering diagnosis chal-
lenging [20, 21]. What is known as “apathetic 
hyperthyroidism,” for instance, may present with depression 
in the older adult [21].

4.6.3   Female Gonads

A woman is born with a limited number of oocytes, which 
deplete over time until menopause. Menopause begins after 
1 year of amenorrhea. On average, women undergo meno-
pause at about 52 years of age [22].

Follicle-stimulating hormone (FSH), produced in the 
pituitary, stimulates a dwindling number of oocytes to pro-
duce estrogen, resulting in declining estrogen levels. In 

response to lower estrogen levels, FSH level increases prior to 
and during menopause and is a hallmark laboratory finding 
of menopause. Decreased production of estrogen causes 
common menopausal symptoms, including hot flashes, vagi-
nal dryness and dyspareunia, and increasing fracture risk.

4.6.4   Male Gonads

Dehydroepiandrosterone (DHEA) and its sulfated form 
(DHEA-S), the precursors of female and male sex hormones 
such as estradiol, progesterone, and testosterone, decrease 
with age. Production of androgens over time decreases in 
part due to declining adrenal output.

Testosterone levels decrease with age due a decline in the 
functioning of the hypothalamic-pituitary axis. The hypo-
thalamus secretes less gonadotropin-releasing hormone 
(GnRH), consequently decreasing the amount of luteinizing 
hormone (LH) produced by the pituitary gland. LH stimu-
lates Leydig cells in the testes to produce testosterone. Less 
LH stimulation of declining Leydig cells means less testoster-
one production. Once testosterone is released into the blood-
stream, it binds to sex hormone-binding globulin (SHBG). 
With age, SHBG increases such that less free testosterone is 
available.

The number of seminiferous tubules (where sperm are 
produced) and Sertoli cells (which nourish developing sperm 
in the seminiferous tubules) decreases. Overall sperm pro-
duction decreases, and the number of abnormal sperm 
increases [21]. These changes in testicular function tend to 
occur slowly.

¯ Circadian
rhythmicity

¯ Pituitary
hormone

Releasing
hormone

Decreased
end-organ
response

Decreased
plasma

clearance

Decreased
end-organ
hormone

Decreased receptor
or postreceptor

response

       . Fig. 4.5 Shows hormonal 
changes of aging. Hormone levels 
generally decline with aging. 
Circadian rhythm also declines. 
The response of receptors and 
post-receptors is less robust. 
(Reprinted with permission from: 
Fillit et al. [29])
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Testosterone levels in older men are usually mildly low, 
resulting in decreased strength, cognitive functioning, bone 
density, and sexual function, and increased frailty and frac-
tures. Among frail older men, testosterone deficiency is more 
marked, and as much as 45% of male nursing home residents 
may have hypogonadism, which is not a feature of healthy 
aging [21]. It is thought that central obesity may also contrib-
ute to lower testosterone levels and that, in some, weight loss 
may help to correct testosterone levels [21].

4.6.5   Adrenal Glands

4.6.5.1   Cortisol Production
The hypothalamic-pituitary-adrenal axis becomes overactive 
over time, increasing cortisol levels [20]. It is hypothesized 
that increased adipose tissue results in greater conversion of 
corticosterone to cortisol. The aging body also clears cortisol 
more slowly. In older adults, stress causes cortisol to peak at 
higher levels and remain elevated for longer [21]. Increased 
levels of cortisol may cause muscle wasting, frailty, physical 
disability, cognitive impairment, increased obesity, insulin 
resistance, and decreased immune function [20].

4.6.5.2   Renin-Angiotensin-Aldosterone 
System

Due to the decline of the renin-aldosterone-angiotensin 
(RAA) system, the body produces less angiotensin, decreas-
ing renin by 50% and aldosterone by 30% in older adults 
compared to younger adults [21]. The body is less able to 
mount an appropriate response to low sodium levels or 
orthostatic hypotension as the RAA system declines.

Sympathetic receptors lose sensitivity over time, rendering 
older persons at higher risk of orthostatic hypotension [20]. 
For instance, the aging heart may not be able to strengthen 
contractions in response to hypoxia. Stimulation of alpha-
adrenergic receptors may result in less vasoconstriction.

4.6.6   Osteoporosis

Vitamin D promotes the absorption of calcium from the 
small intestine. However, aging kidneys produce less vitamin 
D. The intestines also become less sensitive to Vitamin D and 
thus absorb less calcium. As a result of decreased calcium 
levels, parathyroid hormone (PTH) increases. PTH indi-
rectly stimulates osteoclasts to release calcium from the bone 
to compensate for decreased calcium levels and, in so doing, 
lowers bone density.

In women, estrogen acts on receptors in osteoblasts and 
osteoclasts to repress bone turnover. Lower estrogen levels in 
older women cause decreased inhibition of bone turnover, 
increased bone loss, and greater risk of osteoporosis. 
Decreasing levels of estrogen in older men also predict age-
related bone loss [22] (. Table 4.6).

4.7   Aging of the Nervous System

Healthy older adults may experience mild cognitive and senso-
rimotor deficits. Mobility, coordination, and strength may 
decrease. However, the presence of more significant deficits 
may signify neurologic disease, such as stroke, Parkinson’s dis-
ease, or Alzheimer disease, all of which are more common 
among older adults. Thorough neurological exam and assess-
ment of baseline mental status are crucial in order to differenti-
ate between changes associated with healthy aging and 
pathology.

4.7.1   Central Nervous System

The aging brain undergoes a number of changes. Brain mass 
decreases (. Fig. 4.6). Brain neuron membranes also stiffen. 
Neurofibrils (filaments) and lipofuscin (lipid pigment that 
represents wear and tear) deposit in the neurons. 
Baroreceptors that help maintain blood flow to the brain 
deteriorate. Due to these changes, nutrient supply to the 
nerves wanes, and nerve impulses slow.

Cognitive changes of normal aging include decreases in 
cognitive flexibility, visual-spatial perception, working mem-
ory, and attention span [23]. The ability to learn does stay 
intact; however, processing speed decreases over time [4]. The 
response time of an older adult is about 1.5 times slower than 
that of a younger adult [24]. Executive functioning and work-
ing memory also deteriorate, particularly after age 70 [4].

       . Table 4.6 Aging of the endocrine system

Glands Age-associated 
changes

Possible consequences

Pineal gland ↓  Circadian rhythm of 
melatonin

Insomnia

Thyroid Atrophy
↑  Fibrosis and nodule 

formation

↑  Rate of hypo- and 
hyperthyroidism

Parathyroid 
glands

↑  Parathyroid 
hormone (PTH)

↓  1,25 (OH) Vitamin D 
levels

Changes in bone 
mineral homeostasis

Vitamin D deficiency
Osteoporosis

Adrenal 
glands

↓  Aldosterone 
secretion

Orthostatic 
hypotension

Female 
gonads

↓ Estrogen Menopause
Bone loss

Male gonads ↓  DHEA, DHEA-S, and 
testosterone levels

Changes in diurnal 
rhythm

Changes in skin, hair, 
muscle, and bone
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Other factors, such as fatigue, stress, medications, delir-
ium, and depression, also compromise cognitive function. 
Decreased cognitive function often entails loss of indepen-
dence for the older adult.

4.7.2   Peripheral Nervous System

Autonomic dysfunction may occur due to failure of the periph-
eral nervous system or the presence of comorbidities such as 
diabetes. Autonomic dysfunction may result in urinary reten-
tion or incontinence, constipation, impotence, gastroparesis, 
or anhidrosis (absence of sweating) [25]. Autonomic failure 
also thwarts the body’s blood pressure regulation system, lead-
ing to orthostasis and increased risks of falls.

The number of spinal neurons decreases, and spinal nerve 
conduction slows, resulting in delayed transmission of sen-
sory information, slowed motor movements, and prolonged 
response times (. Table 4.7).

a

b

       . Fig. 4.6 Shows decreasing volume of human brain over time. a Magnetic resonance imaging (MRI) sections from a healthy 24-year-old 
woman. b MRI images of brain from a healthy 80-year- old woman without dementia (mini-mental status examination 30). Note the brain atrophy, 
larger sulci, and ventricles and different shapes of the ventricles due to brain tissue loss. (Reprinted with permission from: Halter et al. [30])

       . Table 4.7 Aging of the nervous system

Central nervous system (CNS)

Age-associated changes Possible consequences

↓ Brain weight
↓ Cerebral blood flow
↓  Number and function-

ing of CNS neurons
↑  Neurofibrillary tangles 

and lipofuscin
Altered neurotransmitters

Slower processing speed → tasks 
take longer to perform
↓ Cognitive flexibility
↓ Visual-spatial perception
↓ Working memory
↓ Attention span

Peripheral nervous system

Age-associated changes Possible consequences

↓ Spinal motor neurons
Nerve conduction slows

Delayed transmission of sensory 
information
Slowed motor movements
Delayed response times
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4.8   Sensory Changes of Aging

4.8.1   Sight

Changes in vision occur due to structural changes of the 
aging eye. Pupil size shrinks (senile miosis), and pupillary 
reflexes lag, requiring more time to constrict and dilate and 
slowing responses to changes in lighting and glare. The num-
ber of photoreceptors decreases, leading to compromised 
visual acuity, particularly when lighting is dim or scarce. This 
is why older people often have difficulty driving at night. 
With age, people lose the ability to gaze upward and may 
have difficulty seeing traffic lights and street signs [23].

The lenses of the eyes stiffen due to the constant forma-
tion of epithelial cells at the lens, causing both blurry vision 
and presbyopia (loss of nearsightedness). This is why more 
older adults need reading glasses.

Cataracts (opacification of the lens), glaucoma (increased 
intraocular pressure), and macular degeneration (deteriora-
tion of the macula of the retina) are more frequent in the 
older population and also contribute to compromised visual 
acuity (. Fig. 4.7). Diabetes and hypertension, both common 
among older people, affect the blood vessels of the retina, 
further distorting vision.

Hearing loss in the elderly is known as presbycusis. Older 
people may acquire sensorineural hearing loss and decreased 

auditory acuity for high-frequency sounds due to loss of 
cochlear hair cells and stiffening of the ossicles. Loss of high- 
frequency sounds compromises their ability to comprehend 
speech. Older adults may also develop conductive hearing 
loss and decreased auditory acuity for low-frequency sounds 
due to thickening of the eardrum.

4.8.2   Smell and Taste

The senses of smell and taste wane with age. Older adults 
have greater difficulty distinguishing between different 
odors. Decreased sense of smell may be due to anatomical 
changes of the upper airway or the olfactory nerve. Alzheimer 
and Parkinson’s diseases are both associated with decreased 
smell [23]. Taste lessens as the sense of smell and the number 
and sensitivity of taste buds decline [14]. This may partially 
account for diminished appetite among older adults, causing 
weight loss and malnutrition.

4.8.3   Vibration and Proprioception

Older adults have a decreased sense of vibration and proprio-
ception, both of which depend on the dorsal column of the 
spinal cord. The decline in these senses may be due to degen-

a b

c

       . Fig. 4.7 a Normal vision. b Blurry vision due to cataracts. c Loss of peripheral vision, leading to “tunnel-like” vision, due to glaucoma. 
(Reprinted with permission from: National Eye Institute, National Institutes of Health [32, 33])
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erative changes in the dorsal column nerve fibers and athero-
sclerosis of arteries supplying the dorsal column. Due to 
decreased proprioception, older adults may have a mild sway 
on the Romberg test, increasing their risk for falls [23] 
(. Table 4.8).

4.9   Aging of the Musculoskeletal System

4.9.1   Muscle

Muscle mass decreases over time. This loss in muscle mass 
among older adults is called sarcopenia. It is especially 
common in the hands, feet, and shoulders and occurs due 
to the loss of muscle fibers and infiltration of fat cells. The 
weakening of abdominal muscles may exacerbate lumbar 
lordosis (abnormal inward curve of the lower back) and low 
back pain and increase the risk of umbilical and inguinal 
hernias.

Older people move more slowly. One study found that 
older people tap their hands and feet 20% more slowly [23]. 
Another study found that Parkinsonian signs, such as rigid-
ity, bradykinesia, tremor, and gait disturbance, were present 
in 14.9% of those 65–74 years of age and in 52.4% of those 

85 years of age or older. These symptoms hinder the ability to 
perform activities of daily living, such as dressing and eating.

Older people have greater difficulty with balance and 
maintaining an upright posture, both of which are needed for 
a steady gait. Gait instability increases the risk of mortality 
twofold [23].

Older adults fall more often and have a higher risk of hip 
fracture due to increased bone fragility. Hip fractures are 
associated with increased morbidity and mortality, and many 
older people do not return to their prior level of functioning 
after a hip fracture.

4.9.2   Bone

Bone loss starts at about 35–40  years of age for both 
women and men as the number of osteoblasts (cells that 
produce bone) decreases [22]. Decreased weight-bearing 
exercise and vitamin D deficiency also contribute to bone 
loss. In postmenopausal women, lower levels of estrogen 
exacerbate this bone loss. Bone loss increases the risk for 
osteoporosis.

Height decreases because intervertebral discs lose fluid 
and vertebrae lose mineral content, shortening the spinal col-
umn and causing posture to become stooped [7].

4.9.3   Cartilage

Friction causes cartilage in the joints to erode, leading to 
osteoarthritis [7]. Chondrocytes (cells that regenerate carti-
lage) also decrease over time. Joint cartilage never regener-
ates (. Table 4.9).

       . Table 4.8 Aging of the senses

Changes in vision

Age-associated changes Possible consequences

↓ Pupil diameter
Slowed pupillary reflexes
↓ Number of photoreceptors

↓ Visual acuity

↑  Lens rigidity due to formation of 
central epithelial cells at the 
front of lens

Inability to focus on near 
objects (Presbyopia)
↓ Visual acuity

Changes in hearing

Age-associated changes Possible consequences

↓ Number of cochlear hair cells
↓ Stiffening of ossicles

↑  Sensorineural hearing 
loss (high-frequency 
sounds)

Thickened eardrum ↑  Conductive deafness 
(low-frequency range)

Changes in smell

Age-associated changes Possible consequences

↓ Sense of smell ↓ Ability to enjoy food
↓  Appetite, leading to 

potential weight loss

Changes in taste

Age-associated changes Possible consequences

↓  Number and sensitivity of taste 
buds

↓ Taste
Weight loss
Malnutrition

       . Table 4.9 Aging of the musculoskeletal system

Components of 
musculoskeletal 
system

Age-associated 
changes

Possible disease 
outcomes

Muscle ↓  Muscle fibers → 
↓ Muscle mass 
(sarcopenia)

Infiltration of fat 
into muscle

Weakness
Lumbar lordosis 
(abnormal inward 
curve of the low 
back)
↓ Mobility
↓  Functional 

independence

Bone ↓  Number of 
osteoblasts

↓  Vitamin D → 
↓ Calcium levels → 
↓ Bone formation

↑ Bone loss

Osteoporosis
Kyphosis
Loss of height

Joints ↓  Thickness of 
cartilage

↓ Chondrocytes

Osteoarthritis
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4.10   Aging of the Skin

Skin atrophies with age. Wrinkles form and skin sags due to 
loss of skin elasticity from increased collagen and decreased 
elastin. Skin may become paler and hair becomes gray 
because melanocytes dwindle. Hair thins due to decreased 
hair follicles [7].

Understanding the layers of the skin is important in order 
to understand how the skin ages. The skin consists of two 
layers as well as a basement membrane:
 1. Epidermis, the outer layer
 2. Dermis, the inner layer
 3. Dermo-epidermal junction, basement membrane that 

connects the epidermis and dermis

The epidermis and the dermo-epidermal junction thin, mak-
ing the skin more fragile and susceptible to shear stress. 
Taking off an adhesive bandage may result in skin tears in 
older adults as the adhesiveness of the bandage is stronger 
than the bond between the epidermis and the dermo- 
epidermal junction. Bleeding between the epidermis and 
dermis also becomes more common [4].

Because the dermo-epidermal junction loses its uneven-
ness, there is less surface area for nutrient exchange, leading 
to xerosis (dry skin). Blood vessels in the dermis decrease, 
delaying and altering wound healing, which may lead to 
chronic ulcers. Dendritic cells (antigen-presenting cells that 
stimulate the immune system to help repair cells) malfunc-
tion, increasing risk for skin cancer [26].

Thermoregulation of the skin also decreases, making 
older people more susceptible to cold.

Photoaging, which occurs due to exposure to UV rays, 
results in skin yellowing, wrinkles, and hyperpigmentation 
(called lentigines, or sun spots) or hypopigmentation. Due to 
the loss of melanocytes and melanin in the skin, aging skin 
has less protection against UV rays and becomes more sus-
ceptible to skin cancers [27].

Immobility in the older adult increases susceptibility to 
pressure ulcers and wound infections (. Table 4.10).

4.11   Aging of the Immune System

Due to immune senescence (the process of immune system 
aging), an older person is less able to protect against infection 
and malignancy. Poor nutrition, poor dentition, muscle atro-
phy, dementia, and polypharmacy compromise the ability of 
an older person to compensate for infection. The number of 
autoimmune cells increases, weakening the immune system 
and increasing the prevalence of autoimmune diseases.

4.11.1   T Cells

The thymus is an organ in the mediastinum that produces 
T cells, a type of lymphocyte or white blood cell. With age, the 
thymus atrophies. The production of naïve T cells decreases, 

increasing susceptibility to new infections. The thymus also 
produces fewer natural killer cells and fewer of the cytokines 
essential for the growth and maturation of B cells (lympho-
cytes that produce antibodies). There is also an expansion of 
differentiated T cells, resulting in a more homogenous and 
less versatile T-cell population. Decreased ability to repair 
DNA damage and combat oxidants increases cancer risk.

4.11.2   B Cells

Like T cells, there is a decreased production of naïve B cells 
and expansion of antigen-differentiated B cells, resulting in a 
smaller and less diverse B-cell population. This results in a 
declining antibody response to vaccinations and foreign anti-
gens, such as microbes. The formation of germinal centers, 
which are B-cell-producing factories, also decreases over 
time. Due to immune system dysregulation, production of 
autoimmune antibodies increases and may underlie the 
higher prevalence of autoimmune disease in older adults [4].

After receiving the influenza vaccine, 70–90% of people 
younger than 65  years of age are protected; however, only 
10–30% of older frail adults are protected due to the aging of 
the immune system [28].

All of these changes mean that an aging immune system 
is less able to defend against infections. Influenza, pneumo-
coccal pneumonia, and urinary tract infections become more 
common. Older adults manifest atypical presentations of 
infections. A subtle change in mental status or behavior, loss 
of appetite, falls, incontinence, or fatigue may be the only 
signs of an infection. Signs, such as leukocytosis or fevers, 
may not be present in the older adult with an infection 
because the immune system is less able to mount a response 
to foreign antigens (. Table 4.11).

       . Table 4.10 Aging of the skin

Changes in structure

Age-associated changes Possible consequences

↓ Melanocytes
↑ Lentigines (sun spots)
Epidermis thins

Pale skin
↑ Susceptibility to skin tears
Skin cancer

Dermal changes
↑ Collagen
↓ Elastin

Wrinkles
Lax skin

↓  Melanocytes at base of hair 
follicles

Gray hair

Changes in function

Age-associated changes Possible consequences

↓  Effectiveness of thermoregula-
tion

Vulnerability to heat and 
cold

Impaired wound healing Chronic ulcers
Persistent wounds
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4.12   Aging of the Hematological System

Stem cells and hematopoietic tissue in the bone marrow 
diminish as fat takes their place. Infiltrated by fat, the bone 
marrow is less able to regenerate blood cells. Greater amounts 
of iron are incorporated into red blood cells, slowing eryth-
ropoiesis. Consequently, the average hemoglobin and hema-
tocrit of the older patient decreases slightly. The prevalence 
of anemia in the elderly may also be due to inflammation, 
hence the term anemia of chronic disease.

Damaged DNA increases with age perhaps both due to 
increased reactive oxygen species (ROS) and malfunction of 
DNA repair mechanisms, contributing to the risk of hemato-
logic malignancy. Shortening of telomeres, the end section of 
chromosomal DNA, may also contribute to bone marrow fail-
ure [28]. Bone marrow failure leads to myelodysplastic syn-
dromes (MDS). The hallmarks of myelodysplastic syndromes 
(MDS) include a diminished capacity to produce blood cells, 
progressive bone marrow failure, and risk of transformation 
to acute myeloid leukemia (AML) (. Table 4.12).

4.13   Conclusion

It is important to recognize typical physiologic changes in 
aging as reviewed in this chapter and to be able to distinguish 
them from pathology in older adults. Toward that goal, the fol-
lowing chapters will describe disease in the older population.

Learning to care for a vulnerable population of older 
adults offers unique challenges and rewards. We hope this 
textbook will serve as a reference for you as you learn more 
about this population.
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5.1  Introduction

During your training, you will find that there are aspects of 
taking a history and performing a physical exam that are 
unique to older adult patients. As discussed in 7 Chap. 4, older 
adult patients experience physiologic changes that may require 
adaptation of your standard history and physical exam. Some 
of these changes are a normal part of the aging process, but 
others can be clues to underlying issues that may negatively 
impact the health and function of your older adult patients.

One of the challenges in taking care of older adult patients 
is that older adults frequently do not present with one symp-
tom or “chief complaint” which points directly to one diag-
nosis. Older adults are also frequently prone to the 
development of geriatric syndromes such as delirium and 
incontinence, which require a high index of suspicion to 
properly assess and diagnose them. Their symptoms are often 
atypical, multiple, vague, and nonspecific. Older adults can 
present very differently from younger people with similar 
medical problems, and findings can be subtle or undifferenti-
ated [1]. The classic teaching of Occam’s Razor that there is a 
single diagnosis that unites all of the patient’s symptoms and 
complaints has been found to be less likely for older adult 
patients who often have multiple comorbid conditions [2]. 
Furthermore, older adults may suffer from more severe ill-
ness or unanticipated complications due to the process of 

homeostenosis. Homeostenosis is the inability to compen-
sate in the presence of stressors because of a decline in the 
physiologic reserve of several systems [3].

5.2  General Approach

While the content of the examination of older patients gener-
ally includes the same medical domains you have learned for 
younger patients, there are additional nonmedical domains 
that play a crucial role in developing an understanding of 
your older adult patient. This multidimensional assessment 
provides a more complete and relevant problem list that also 
includes functional impairments and psychosocial issues [4]. 
This approach allows us to prevent disability and increase 
safety. When disability is detected, the knowledge of how to 
conduct a thoughtful history and physical examination will 
enable you to develop a patient-centered plan that focuses on 
reducing disability and improving quality of life.

Your approach to the older adult patient may also differ 
from the approach you use with younger patients due to sen-
sory impairments, physical limitations, or cognitive deficits. 
It also should be modified when appropriate to avoid causing 
undue discomfort, embarrassment, or stress. . Table 5.1 
identifies considerations such as impaired hearing, slower 
response times, and diminished mobility that you must take 
into account when providing care to older adults [5].

       . Table 5.1 Changes that occur with aging and their impact on conducting a history and physical exam

Changes that may 
occur with aging

Effect on history and physical exam Adaptations that may be required

Hearing impairment Difficulty hearing examiner may result in 
misunderstanding

Hearing aids or amplification devices
Limit background noise
Be sure you have patient’s attention
Position yourself closer to the good ear if there is one
Speak slowly and clearly
Use a lower than normal pitch
Allow the patient to see your mouth
Ask patient to confirm understanding

Visual impairment Interferes with aspects such as cognitive 
testing that require visual input

Magnification devices
Large print forms
Ensure adequate lighting

Slowed responses Prolongs encounter Allow additional time for patient response

Mobility limitations Makes disrobing and positioning during 
physical examination challenging

Provide assistance as needed in disrobing, transferring, and 
positioning
Minimize position changes during exam

Cognitive impairment May affect patient’s
comprehension of questions
Can make answering open ended 
questions challenging
Can impair recall of medical history and 
symptoms

Use short, simple questions; do not combine multiple questions
Minimize distractions and interruptions
Use more direct questions
Provide a list of options (was your chest pain, sharp, dull, stabbing, 
or crushing?)
Obtain collateral information from caregivers, family

Family/caregivers 
accompanying patient

Decreases patient privacy and sense of 
autonomy

Speak to patient directly
Ask patient’s permission to speak with family members
Ensure you have time alone with the patient and with caregivers 
if desired
Address the concerns of both the patient and the caregivers
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5.3  Taking the History

 5 Taking an accurate and comprehensive history from 
your older adult patients is often the key to identifying 
the issues underlying your patients’ health concerns. 
Many older adults have complex medical histories that 
can be seem overwhelming. So it is important to obtain 
a complete history in an organized manner, while 
allowing time for the patient and accompanying family 
or caregivers to express their concerns.

 5 For all but the most cognitively impaired, it is always 
important to speak directly to the older adult and to ask 
the patient’s permission to speak with the accompanying 
family member or caregiver. If there is an especially 
complex history or there are numerous concerns, 
multiple sessions may be required to adequately address 
all of the issues.

 5 The routine parts of the history including the chief 
complain, history of present illness, past medical and 

surgical history including hospitalizations, medications, 
allergies, family history, social history, and review of 
systems must all be included. In addition to the common 
questions that are typically included in the social history, 
we can further supplement our understanding of the 
older adult patient by inquiring about:

 5 Education level
 5 Employment history
 5 Religious or spiritual beliefs
 5 Living situation
 5 Hobbies
 5 Need for assistive device
 5 Need for unpaid or paid caregiver
 5 Marital status
 5 Healthcare proxy

. Table 5.2 provides an expanded review of systems for an 
older adult patient that highlights questions related to com-
mon geriatric syndromes.

       . Table 5.2 Review of systems for the older adult

General Memory loss
Weight loss/gain
Fatigue
Weakness
Fever
Chills
Loss of appetite
Snores
Night sweats
Swollen lymph nodes
Pain

Eyes Visual loss
Blurry vision
Double vision
Eye pain
Itchy/burning eyes

Ears Hearing loss
Ear discharge
Ear pain
Room spinning sensation
Loss of balance
Ringing in the ears

Nose/throat Bloody nose
Congestion
Smell changes
Runny nose
Sore throat
Hoarseness

Oral Dry mouth
Bleeding gums
Mouth pain
Tongue problems
Taste changes
Jaw pain
Dentures (if yes, ask about fit, pain)

Respiratory Cough
Shortness of breath
Wheezing
Productive sputum
Blood in sputum

Cardiovascular Chest pain
Palpitations
Swelling of the legs
Shortness of breath with exertion
Sleeping with many pillows for better breathing
Wakes up due to difficulty breathing
Painful varicose veins

Gastrointestinal Fecal incontinence
Abdominal pain
Constipation
Diarrhea
Blood in stools
Excessive gas/bloating
Painful swallowing
Trouble swallowing
Nausea
Vomiting
Heartburn

(continued)
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5.3.1  Healthcare History

 5 You will encounter many adults with multiple chronic 
conditions that can in turn contribute to functional 
limitations. Being specific about the time course of onset 
and potential resolution of medical problems and 
functional impairments can help provide clues to how 
they may be related. For example, finding out that a 
patient’s falls began shortly after they developed and 
started treatment for insomnia would be important 
information to help mitigate further fall risk.

 5 Because older patients often see multiple providers, it will 
be helpful to review a list of those providers with their 
contact information and reach out to these providers for 
additional information or discussion. A review of health 
maintenance and immunizations is also important.

5.3.2  Medications

 5 Special attention should be paid to review an older 
patient’s medications, including over-the-counter and 
herbal supplements. Research has demonstrated that 

about one-third of adults aged 57–85 take at least five 
prescription medications, with 50% of older adults taking 
at least one medication that is not medically necessary [6].

 5 Also approximately 50% of older adults have reported 
taking an over-the-counter medication or herbal 
supplement [6]. This places our older adult patients at 
increased risk of adverse drug events that can lead to 
geriatric syndromes such as falls and delirium.

5.3.3  Functional Status

 5 The Activities of Daily Living (ADLs) and Instrumental 
Activities of Daily Living (IADLs) should be routinely 
explored to assess a patient’s functional status.

 5 When discussing the ADLs and IADLs, it is important to 
determine which ones your patient can do indepen-
dently, which they require assistance to perform, and 
which they are totally dependent on the help of others to 
perform.

 5 Some older adults will hesitate to answer questions 
about their function such as falls or difficulty bathing 
because of the implications these answers may have on 
their autonomy.

       . Table 5.2 (continued)

Genitourinary Leakage of urine
Frequent nighttime urination
Urinary frequency
Urination urgency
Painful urination
Blood in urine
Problems with erection
Vaginal itching/dryness
Spotting/discharge
Painful intercourse
Impotence

Breast Nipple discharge
Pain
Breast mass

Musculoskeletal Falls
Fear of falling
Neck pain
Painful gait
Back pain
Joint pain or swelling
Muscle pain
Stiffness

Neurological Memory loss
Dizziness or lightheadedness
Headaches
Fainting
Loss of consciousness
Numbness or tingling of hands or feet
Tremors
Involuntary movements

Skin Itching
Rash
Mass or swelling

Endocrine Hot flashes
Heat/cold intolerance
Excessive thirst
Excessive urination

Psychiatric Depression
Anxiety
Sleep problems
Irritability
Visual hallucinations
Hear voices
Suicidal ideations
Homicidal ideations
Abusive relationship
Alcoholism
Substance abuse problems

Hematologic/lymphatic Easy bruising
Bleeding
Swollen lymph nodes
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 5 The importance of the assessment of functional status in 
older adults cannot be overstated as it is a strong 
predictor of an older person’s prognosis [7–9].

 5 Activities of Daily Living:
 5 Bathing
 5 Dressing
 5 Toileting
 5 Transferring
 5 Continence
 5 Feeding

 5 Instrumental Activities of Daily Living:
 5 Managing finances
 5 Medication management
 5 Travel
 5 Laundry
 5 Housekeeping
 5 Shopping
 5 Cooking
 5 Cleaning
 5 Telephone use

5.3.4  Pain

 5 It is important to be specific when asking your older 
adult patients about pain and its relationship to physical 
function. The 2011 National Health and Aging Trends 
Study on prevalence and impact of pain among older 
adults found that older adults frequently reported many 
different sites of pain. Furthermore, the study found that 
pain in older adult patients was strongly associated with 
decreased physical function [10].

 5 We traditionally ask patients, “What is your pain on a 
scale from 0–10?” However, this may be difficult for an 
older adult patient with multiple different sites of pain to 
answer. A more thorough investigation of the sites of 
pain and exploration of the underlying causes is impor-
tant in limiting functional impairment in your older 
adult patients. Please see 7 Chap. 42 for further informa-
tion on the assessment and treatment of pain in older 
adults.

5.3.5  Sexual Activity

 5 While obtaining your history, it is important to keep in 
mind that some older adults may feel uncomfortable 
disclosing certain information in front of their family or 
caregivers. Questions involving incontinence and sexual 
activity may be embarrassing to older adults.

 5 Given these concerns, it is important to ensure that you 
have time alone with your patient to discuss more 
sensitive concerns. Having family or caregivers leave 
during the physical exam can provide time alone with 
the patient. Time alone with the patient is also an 
important time to inquire about concerns for abuse or 
neglect.

5.3.6  Caregiver Burden

 5 Caregiver burden is very prevalent among persons 
caring for the geriatric population [11]. If your patient 
has a caregiver, be sure to explore any burden or stress 
he or she may be experiencing.

 5 Family members and caregivers may also appreciate 
time alone with you to express concerns they may be 
hesitant to discuss in the older patient’s presence.

5.4  Physical Examination

5.4.1  General Assessment

 5 Careful observation of the older adult patient can 
provide particularly important information on func-
tional status and possible limitations. This observation 
begins as soon as you see your patient and continues 
through your history and physical exam.

 5 Upon first meeting the patient, you may observe glasses 
and hearing aids that provide evidence for impaired 
special senses. Fall alert devices, assistive devices such as 
canes and walkers, or an older adult who requires 
assistance from another person can be clues to func-
tional impairment.

 5 While conducting your history, noting the pace of 
speech, the fluency of speech and the coherence of the 
answers, as well as the patient’s affect can provide clues 
to possible diagnoses of dementia, delirium, or 
depression.

 5 During your physical exam, taking notice of cachexia or 
obesity can provide important information about 
nutritional status. An older adult who is noted to be 
cachectic with generalized weakness, fatigue, motor 
slowing, and decreased muscle mass may also qualify as 
frail.

 5 Noticing poor personal hygiene, disheveled clothing, or 
strong odors such as urine can be clues to an older adult 
who is struggling with self-care or neglect.

5.4.2  Vitals

Temperature Older adult patients are often less able to 
mount a temperature response than the general population. 
For that reason, obtaining a baseline temperature is particu-
larly important in older adults [11]. Fever in frail older adults 
is defined as a single oral temperature > 37.8  °C (>100  °F), 
persistent oral or tympanic membrane temperature ≥ 37.2 °C 
(99.0 °F), rectal temperature ≥ 37.5 °C (99.5 °F), or a rise in 
temperature of ≥1.1  °C (≥2  °F) above baseline temperature 
[12]. Fever as it is usually defined in adults is absent in 30 to 50 
percent of frail, older adults, even in the setting of serious 
infections [11]. Hypothermia, or a core temperature below 
35 °C (95 °F), is more common in older adults than the gen-
eral population and can be indicative of the presence of sepsis, 
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hypothyroidism, adrenal insufficiency, malnutrition, and 
hypoglycemia, among other causes [5]. These facts make it 
critically important to take a baseline temperature reading 
and follow the above definitions.

Heart rate Resting heart rate does not change with age. 
However, due to age-related changes in the cardiac conduction 
system, older adults are more likely than the general population to 
suffer from atrial arrhythmias such as atrial fibrillation or supra-
ventricular tachycardia as well as an increase in premature ven-
tricular beats and ventricular arrhythmias [13]. Using the radial 
artery to feel the pulse and measuring the heart rate can identify 
bradycardia, tachycardia, and irregularity, all of which could sig-
nify a serious medical issue or the side effect of a medication (e.g., 
cholinesterase inhibitors, albuterol). If you notice the following 
abnormalities in the pulse of your patients, you should consider 
the associated arrhythmias in your differential diagnosis.

 5 Tachycardia: sinus tachycardia, supraventricular 
tachycardia

 5 Bradycardia: sick sinus syndrome, second- or third- 
degree heart block

 5 Irregularly irregular: most likely atrial fibrillation, less 
likely multifocal atrial tachycardia, or frequent prema-
ture atrial or ventricular beats

 5 Regularly irregular: consistently dropped beats such as 
second-degree atrioventricular block or consistently 
added beats such as premature ventricular contractions

If the radial artery pulse is difficult to ascertain, using the 
apical heart rate may yield more accurate information about 
rate and regularity [5]. Any abnormalities detected in the 
pulse should be followed up with an EKG for further explora-
tion of possible arrhythmias.

Blood pressure Careful monitoring of blood pressure in your 
older adult patients is extremely important. According to the 
CDC, 64% of men and 69% of women aged 65–74 and 66% of 
men and 78% of women aged 75 and older have hypertension 
[14]. Obtaining an accurate blood pressure is key to diagnosing 
and monitoring treatment effects. There are multiple consider-
ations to keep in mind to ensure that you are obtaining an 
accurate blood pressure in your older adult patients. Once the 
patient is seated comfortably and with their arm relaxed and 
supported at the level of the heart:

 5 Ask about and look for any restrictions in which limb 
you can use

 5 Lymphedema
 5 Prior axillary lymph node dissections (i.e., breast 
cancer)

 5 Vascular access for dialysis
 5 Active infection/rash
 5 Pain

 5 Ensure appropriate cuff size and position
 5 The bottom edge of the cuff should be positioned 
approximately 1 inch above the antecubital fold

 5 A cuff too small could overestimate blood pressure
 5 Too large a cuff can underestimate blood pressure

 5 The hypertension seen with aging is often characterized 
by a significant increase in systolic blood pressure with 
no change, or even a decrease, in diastolic blood 
pressure creating a wide pulse pressure [15]. In older 
adults, it is especially important to ensure that there is 
no auscultatory gap. An auscultatory gap occurs when 
the Korotkoff sounds (the blood flow sounds you hear 
when taking a blood pressure with a sphygmomanom-
eter over the brachial artery in the antecubital fossa) 
disappear temporarily and reappear again at a lower 
pressure. To ensure that you do not miss an auscultatory 
gap, inflate the cuff to at least 200 mm Hg and to 
continue to listen until a pressure of 50 mm Hg. If the 
auscultatory gap is missed, you may record the systolic 
blood pressure as lower than its true value, or the 
diastolic blood pressure as higher than its true value. The 
blood pressure should be measured in both arms at least 
once as long as there are no identified limb restrictions.

 5 Older adult patients are also more likely than the  
general population to have pseudohypertension. 
Pseudohypertension is an artificially elevated blood 
pressure level due to stiff peripheral arteries. Suspect 
pseudohypertension in patients with persistently 
elevated blood pressure who developed hypotensive 
symptoms on antihypertensive drug therapy [5]. In 
order to detect pseudohypertension, an Osler maneuver 
can be performed. The Osler maneuver is performed by 
palpating the radial or brachial artery, inflating the 
blood pressure cuff above systolic pressure and deter-
mining if the pulseless artery is palpable. If the pulseless 
artery is palpable, this is considered to be Osler positive 
and suggests that the true intra-arterial blood pressure 
reading may be lower than the blood pressure obtained 
by auscultation.

 5 Twenty percent of older adult patients and up to 50% of 
frail older adults in nursing homes have been found to 
have postural or orthostatic hypotension [5].

 5 If your older adult patient is reporting dizziness or if 
you are considering starting antihypertensives or 
other medications that may contribute to postural 
hypotension, you should measure both blood pressure 
and pulse with the patient lying and standing.

 5 Older adults have increased susceptibility to postural 
hypotension because reflex orthostatic mechanisms 
can be impaired due to age-related changes and 
medication use.

 5 Low blood volume can also contribute to exaggerated 
postural changes in older adults.

 5 Postural or orthostatic hypotension is defined as a 
drop in systolic blood pressure (SBP) of ≥20 mm Hg 
or diastolic blood pressure (DBP) ≥ 10 mm Hg when 
blood pressure is initially checked with the patient 
laying down and then within 3 minutes after standing 
up [5].

 5 Orthostatic hypotension poses a significant concern 
for frail older adults where it has been associated with 
increased falls and syncope [16].
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Respiratory rate Checking the respiratory rate provides you 
with an opportunity to learn much more than just the rate or 
respiration. The usual rate in adults is about 12 to 18 breaths 
per minute, and this does not change in normal aging [17]. 
While measuring the respiratory rate, you should also be 
observing the depth of breathing as well as noticing the respira-
tory effort. Signs of increased work of breathing include:

 5 Tachypnea (elevated respiratory rate)
 5 Activation of the accessory muscles in the neck 

including the sternocleidomastoid and scalene during 
inspiration

 5 Retractions in the supraclavicular fossa during 
inspiration

 5 Activation of the intercostal or abdominal muscles 
during expiration

This information can help you identify uncontrolled chronic 
medical conditions such as heart failure or pain, provide 
information on an acute illness such as sepsis or a metabolic 
disorder, or even point to a mental health disease such as 
anxiety.

Oxygen saturation A normal oxygen saturation level does 
not change with normal aging. Therefore, decreased oxygen 
saturation as measured by pulse oximetry can be a clue to a 
serious disease process in older adult patients. In one study of 
older adults evaluated in the emergency department, the 
most common causes of hypoxia were pneumonia, conges-
tive heart failure, COPD, myocardial ischemia, sepsis, and 
bronchitis [18].

5.4.3  Height, Weight, and Nutrition

Height and weight Measure an older adult’s weight and 
height at each visit. Weight can be measured on chair or bed 
scales for those unable to stand. If monitoring weight daily, for 
example, in a patient with congestive heart failure, weight 
should be checked on the same scale at the same time of day.

Body mass index The body mass index (BMI) is a measure of 
body fat that is calculated by dividing the weight of the person 
in kilograms by the square of the height in meters. In older 
adults, however, due to increased adiposity and decreased 
muscle mass, their BMI may poorly identify obesity [19]. 
Clinical  guidelines have defined a person with a BMI between 
18.5 and 24.9 as normal, of 25 to 29.9 as overweight, and of 30 
and higher as obesity [20]. However, a large meta-analysis of 
197,940 older adults demonstrated that mortality was lowest 
for elderly adults with a BMI between 24 and 30. Mortality was 
increased at both BMIs lower than 24 and higher than 30. 
Therefore, for older adults, an appropriate and safe BMI is 
higher than for the general population [21].

Nutrition Nutritional status is of special concern for older 
adults. Inappropriate food intake, poor oral health, social isola-
tion, disability, chronic medical conditions, and medications 

all contribute to an increased risk of malnutrition in older 
adults [22, 23]. Good nutritional status is necessary for ade-
quate functioning, energy, and a sense of well-being [24]. Older 
adults who suffer from malnutrition have been found to suffer 
from increased risk of infection, delay in recovery from illness, 
complications from procedures, and increased mortality [25]. 
Because of the increased risk of malnutrition and its complica-
tions, one simple tool that can be used for clinical assessment is 
the Mini Nutritional Assessment short form (7 http://www. 
mna-elderly. com). It is a widely validated tool that includes six 
questions about food intake, weight loss, acute disease, func-
tion, cognition, and the body mass index [26–28].

5.4.4  Head

 5 It is important to visualize and palpate the head and 
skull of older adult patients for evidence of trauma, espe-
cially in cases of delirium or sudden changes in level of 
consciousness.

 5 An older adult presenting with temporal tenderness 
associated with jaw claudication and visual changes is 
concerning for a serious autoimmune condition called 
temporal arteritis.

 5 An increase in the head circumference with a prominent 
brow ridge and frontal bossing is indicative of Paget’s 
disease.

5.4.5  Eyes

Age-related changes There are numerous age-related 
changes in the eye to be aware of. These include:

 5 Darkening of the skin around the orbits
 5 Loss of fat within the orbits causing eyes to appear 

sunken
 5 Crow’s feet (wrinkling of the skin around the eye)
 5 Smaller pupil size
 5 Slowed pupillary light reflex
 5 Decreased tear production
 5 Decreased adaptation to the dark
 5 Increased thickness and opacity of the lens

Prior history Inquire about prior eye surgeries, particularly 
if pupils are asymmetric. Other more serious causes for 
unequal pupils are diabetes or central nervous system lesions. 
Pupillary diameter normally decreases with age and may react 
sluggishly to light and accommodation but should remain 
equal in size [29].

Structures Begin the examination of the eyes with the struc-
tures surrounding the eye. Xanthomas are fat deposits usually 
in the skin near the eyes that may be associated with elevated 
lipid levels. Ectropion (outward sagging of the lower lid expos-
ing the inner lid) can contribute to drying of the eyes and 
increased risk of infection. Entropion, when the lower lid turns 
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in, can cause eyelashes to brush against the cornea. Observe for 
discharge, ocular redness, conjunctival color, extraocular 
movements, hemorrhage, and protrusion.

Visual field abnormalities Visual field abnormalities can be 
caused by a variety of neurologic and ophthalmologic pro-
cesses such as stroke or glaucoma that occur more commonly 
with advanced age. The confrontation test is a simple method 
to test for visual field abnormalities. While the tester sits facing 
the patient three feet away, the patient covers one eye. The tes-
ter covers his/her contralateral eye. The tester then holds his/
her arms straight out to the sides while putting up certain num-
ber fingers. The patient looks straight ahead to the tester’s nose 
and is asked to say the number of fingers the tester is holding 
up. The fingers should be positioned bilaterally and in both the 
upper and lower halves of the visual field to ensure that all four 
quadrants of the visual field are included.

Visual acuity Decreased visual acuity is common in older 
adults and can increase the risk of falls and delirium as well as 
diminish quality of life [30]. Use a Snellen chart to test for 
visual acuity for reading and distance, with and without glasses. 
. Table 5.3 presents information on common age-related dis-
orders of the eye that can contribute to vision loss in older 
adults.

5.4.6  Ears

Examination Begin the examination by inspecting the outer 
ear. Examine the pinnae for painless nodules, which could rep-
resent basal cell carcinomas, rheumatoid nodules, or even 
gouty tophi. As we age, common changes that occur include 
increased ear lobe length, hair growth in the canal, and accu-

mulation of cerumen. Cerumen in the canal may be a signifi-
cant cause of conductive hearing loss and is common in 
patients with hearing aids too. Look for inflammation of the 
ear canal and possible exudate caused my otitis externa. Otitis 
externa may be due to an allergic reaction, infection, or irrita-
tion due to hearing aids.

The normal tympanic membrane has a grayish or pink 
color and is translucent. A light reflex is seen upon shining 
light with the otoscope due to its conical shape. The tympanic 
membrane in older adults may appear thickened and less 
mobile, a condition called tympanosclerosis. This may result 
from scarring due to frequent or prolonged otitis media. You 
should also look for the presence of perforation and effusion, 
which may be seen in cases of allergy or upper respiratory 
tract infections.

Hearing assessment Most older adults experience some 
degree of hearing loss, and many older adults find that it nega-
tively impacts quality of life. Older adults with cognitive 
impairment and hearing loss present an especially challenging 
situation as the combination may lead to social isolation and 
paranoia while making testing of mental status challenging.

Two easy to perform tests, the whispered voice test and 
the single question screening, “Do you have difficulty with 
your hearing?” were found by the USPSTF [31] to be effec-
tive screening for hearing loss. You can conduct the whis-
pered voice test by standing two feet behind the seated 
patient so that your patient cannot read your lips. Ask the 
patient to cover the ear you are not testing with a finger. 
Exhale fully to ensure a quiet voice and whisper a series of 
three numbers and letters, such as 1-A-3. If the patient does 
not give the correct answer for the initial three numbers and 
letters, repeat a second series of three. The screening is posi-
tive for hearing loss if four out of the 6 total numbers and 
letters are incorrect.

5.4.7  Nose

Examination Use a bright light or otoscope to examine the 
nasal mucosa and palpate the sinuses for tenderness. After  
the age of 60, there can be a small, gradual loss of sense of  
smell [29].

Loss of smell If your patient reports a sudden or noticeable 
loss of smell, you should investigate further. Loss of smell can 
cause decrease appetite, which may contribute to malnutrition 
and can impact quality of life [32]. Possibly modifiable causes 
include allergies, medications, dental problems, and smoking.

5.4.8  Oral Cavity

Risk factors Older adults often have multiple risk factors that 
are associated with poor oral health, including being disabled, 
homebound, or institutionalized [33]. A thorough examina-
tion of the oral cavity is necessary particularly in those patients 

       . Table 5.3 Common age-related eye disorders contributing 
to vision loss in older adults

Disorder Description Symptoms/findings

Macular 
degenera-
tion

Degeneration of the 
macula (the region of 
the retina with the 
sharpest visual 
acuity)

Decreased visual 
acuity
Preserved peripheral 
vision

Glaucoma Elevation in 
intraocular pressure, 
>22 mm Hg

Loss of peripheral 
vision early progresses 
to blindness if 
untreated

Cataracts Thickening and 
opacification of lens

Appears as an opaque/
black area on the 
orange reflection from 
the retina on 
fundoscopic exam
Blurred, decreased 
vision
Poor night vision
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with dysphagia, weight loss, cough, oral pain, or smokers. 
Older adults who use systemic or inhaled steroids are at risk for 
oral fungal infections or ulcers.

Examination Fissures at the angles of the mouth, known as 
cheilosis, may be a sign of poor nutrition and vitamin defi-
ciency. Dry mouth, or xerostomia, a common problem in 
patients taking multiple medications [34, 35], can lead to den-
tal caries, cracked lips, mucositis, and a fissured tongue. 
Examine the lips for ulcerations and the oral mucosa for irreg-
ular lesions using a tongue blade to move the buccal mucosa 
away from the teeth. If dentures are present, remove them to 
look for areas of irritation and suspicious lesions. Older adults 
with poorly fitting dentures present with erythematous changes 
in the mucosa.

Oral cavity On the examination of the oral cavity, you may 
notice white patches or plaques on the mucous membranes 
that look as though they are painted on. Leukoplakia (prema-
lignant condition), oral thrush (fungal infection), and oral 
lichen planus (chronic inflammatory condition of the mucous 
membranes) may have a similar appearance. Leukoplakia can’t 
be scrapped off with a tongue blade and should be biopsied, as 
opposed to oral thrush. After inspecting the oral cavity, you 
should palpate for areas of induration. This is especially impor-
tant if your patient has a history of tobacco or alcohol use. Ask 
the patient to stick their tongue out for proper inspection. 
Palpate the tongue by grabbing the tip of the tongue with a 
gauze and pulling it gently to the sides while palpating the oral 
mucosa with your other hand [5].

Tongue Note its symmetry and if any deviations (the twelfth 
cranial nerve). Look for fasciculations (spontaneous contrac-
tions), which can be suggestive of lower motor neuron disease 
or possibly alcohol withdrawal. You may also notice abnormal 
movements such as tardive dyskinesia (repetitive sticking out 
of tongue). Pay attention to the surface and note if the tongue is 
tender, red, and inflamed; this could be a sign of a vitamin defi-
ciency such as vitamin B12 or iron. If the tongue appears hairy 
or black, this is usually an asymptomatic condition that occurs 
when a person is taking antibiotics that inhibit the normal oral 
flora and allow for fungal overgrowth.

Teeth After examination of the oral mucosa examine the 
teeth. Dental carries have a soft white, yellow, or brown appear-
ance. Older adults with caries may complain of sensitivity to 
cold, heat, or even sweets. Periodontal disease is a major cause 
of tooth loss in older adults. About 17% of seniors age 65 and 
over have periodontal disease [36]. Periodontal disease involves 
inflammation and destruction of the structures that support 
the teeth [37]. Clues to periodontal disease include [5]:

 5 Bad breath
 5 Red, swollen gums
 5 Tender, bleeding gums
 5 Pain when chewing
 5 Loose teeth
 5 Tooth sensitivity

 5 Gums that have pulled away from the teeth
 5 Changes in the way the teeth align during the  

patient’s bite
 5 Change in the fit of partial dentures

5.4.9  Cranial Nerves

While focusing on the head and face, many providers will 
also incorporate their cranial nerve examination. We dis-
cussed the decrease in sense of smell (CN I) as well as the 
changes that can occur with a more sluggish pupillary light 
reflex and decreased visual acuity (CN II) and decreased 
hearing (CN VIII) above. In addition to these changes, extra-
ocular motion can also be impaired, with the most noticeable 
change occurring in vertical gaze (CN III, IV, VI) [29]. 
Testing for the remaining cranial nerves is typically not 
affected by age-related changes.

5.4.10  Neck

Structures Multiple structures in the neck can provide valu-
able information about the health of an older adult including 
the lymph nodes, trachea, thyroid, carotid arteries, and jugular 
veins. Palpate the lymph nodes in the anterior and posterior 
cervical chains as well as the supraclavicular fossa. You may 
recall that an enlarged lymph node in the left supraclavicular 
fossa known as Virchow’s node is a hallmark sign of metastatic 
gastrointestinal cancer. After examination of the lymph nodes, 
inspect and palpate the trachea to ensure it is not deviated.

Thyroid examination A good physical exam is important in 
diagnosing thyroid disease in older adults as it often presents 
very subtly. Palpate the thyroid while standing both in front 
and behind the patient. Providing the patient with a small cup 
of water and asking them to swallow can enhance your ability 
to palpate the thyroid gland. When you palpate an enlarged 
thyroid gland, it is important to try to determine if there are 
discrete nodules present or if the gland is more diffusely 
enlarged. If the thyroid is enlarged, you may also feel a vascular 
thrill, and you can listen over the gland for the presence of a 
thyroid bruit.

Hypothyroidism may present with only depression or 
worsening cognition. Furthermore, the more subtle symp-
toms of hypothyroidism, such as dry skin, constipation, 
increased fatigue, and sleepiness, may be misinterpreted by 
patients and healthcare providers and attributed to age-
related changes [5]. Hyperthyroidism may also present in an 
atypical manner in older adults such as with new-onset atrial 
fibrillation. It is less likely that your older adult patients will 
have exophthalmos or report restlessness or hyperactivity.

Carotid arteries The carotid arteries should be gently  
palpated, one at a time. Note if the pulsations are symmetric 
while considering the characteristics of the pulsations. Pulsus 
parvus et tardus, where the carotid upstroke is delayed, the 
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peak plateaued, the amplitude diminished, and the 
downslope slowed, is the traditional finding of aortic steno-
sis. Aortic regurgitation, however, can present with a bound-
ing or collapsing pulse where the upstroke of the pulsation is 
sharp and the downstroke falls rapidly. This type of bound-
ing pulsation can also be seen in patients with hypertension 
or thyrotoxicosis.

After palpation, auscultate the carotid arteries with the 
bell of the stethoscope for the presence of bruits. 
Asymptomatic carotid bruits are not uncommon and, as one 
would expect, their presence increases with age. A large 
meta- analysis demonstrated that the prevalence of asymp-
tomatic carotid bruit increases from 0.2% men and 0% 
women <50 years to as high as 7.5% men and women over 
80  years [38]. Even though they may be asymptomatic, 
carotid bruits are important to note because they serve as a 
marker of generalized cardiovascular disease and have been 
associated with a long-term increase in both cerebrovascular 
and cardiac events [5]. It is important to keep in mind that 
radiation to the carotids from an aortic stenosis murmur can 
be confused with a carotid bruit due to turbulent flow within 
the carotids. The presence of a murmur consistent with aortic 
stenosis on cardiac auscultation can help you to distinguish 
between the two.

Jugular veins Examination of the jugular veins for distension 
can provide important information on the volume status of 
your older adult patients. Examination of the right internal 
jugular vein is preferred because it is more directly in line with 
the superior vena cava. It is important to look for the jugular 
venous pulsation while your patient is seated upright as ele-
vated jugular venous pressures are often best seen with the 
patient in the upright position. At times, it can be difficult to 
distinguish the jugular venous from the carotid pulsations. 
. Table 5.4 describes the ways these two pulsations may be dif-
ferentiated.

5.4.11  Heart

Atypical presentation As we age, the prevalence of cardio-
vascular disease increases. It is estimated that 43.7 million 
adults age 60 and older suffer from at least one type of cardio-
vascular disease [39]. As with other diseases we have discussed, 
older adults with cardiovascular disease may not present with 
the typical presentations seen in younger adults. For example, 
rather than complaining of chest pain, older adults with angina 
pectoris may report dyspnea, palpitations, or syncope with 
exertion.

A note on myocardial infarction Diagnosing myocardial 
infarction in older adults may require a high level of clinical 
suspicion. You should add myocardial infarction to your dif-
ferential diagnosis whenever an older adult presents with 
symptoms of transient ischemic attack or stroke; nonspecific 
symptoms such as generalized weakness, fatigue, or confusion; 
or even epigastric pain nausea or vomiting. When an older 

adult does experience pain that may be more typical of myo-
cardial infarction, they may attribute it to other medical condi-
tions they have. Examples of this include jaw pain that may be 
attributed to arthritis or epigastric pain that may be attributed 
to peptic ulcer disease or hiatal hernia [40].

Examination Begin your examination by palpating the point 
of maximal impulse (PMI) located in the midclavicular line. 
Ask a patient to lean forward, or to lay in the left lateral decubi-
tus position if you are unable to easily palpate the PMI.  An 
older adult with a hypertrophied left ventricle may have a PMI 
that is laterally displaced and may be felt as more vigorous than 
normal. If your patient is experiencing right ventricular hyper-
trophy from causes such as chronic obstructive pulmonary 
disease and pulmonary hypertension, you may feel a right ven-
tricular heave near the xiphoid process. The four valve areas 
described below should also be palpated for thrills using the 
ball of your hand.

 5 Aortic: right 2nd intercostal space
 5 Pulmonic: left 2nd and 3rd intercostal space
 5 Tricuspid: left 4th and 5th intercostal space near the 

lower left sternal border
 5 Mitral: left 5th intercostal space in the midclavicular line 

near the apex

Continue by listening throughout the precordium using the 
diaphragm of your stethoscope for the first and second 
heart sounds. Next, listen at the apex with the bell of your 

       . Table 5.4 Ways to distinguish jugular venous pulsations 
from carotid pulsations

Venous pulsation Carotid pulsation

Visualization Double pulsation of the 
A and V waves visible, 
with strong downstroke 
(X descent)

Single, strong 
upstroke

Location best 
visualized

Slightly lateral, lower in 
the neck, supraclavicular 
region

Medial, higher in 
the neck, 
submandibular 
region

Palpation Under normal circum-
stances not palpable 
(may be palpable with 
severe TR)

More easily 
palpable

Compression 
at the base of 
the neck

Compressible, pulsations 
will disappear

Not compressible, 
pulsations will 
continue

Change with 
respiration

Pressure decreases with 
inspiration

Should not 
change signifi-
cantly with 
inspiration

Change with 
position

Will decrease with 
raising head, increase 
with lying flat, raising 
legs above heart

Should not 
change signifi-
cantly with 
position changes
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stethoscope for possible 3rd and 4th heart sounds (S3 and 
S4). S4 can be a normal physical exam finding in older adults 
due to the decrease in ventricular compliance that occurs 
with aging. Though S3, can be heard in healthy younger 
adults, it is almost always indicative of pathology in adults 
over the age of 40. Also known as a ventricular gallop, S3 
signifies increased filling pressures in the left ventricle. 
Causes of a pathologic S3 include:

 5 Heart failure (more likely heard in systolic than  
diastolic)

 5 Decreased myocardial contractility
 5 Coronary artery disease
 5 Aortic regurgitation
 5 Mitral regurgitation

Systolic murmurs can be heard very commonly in adults age 
65 and older, although not all are indicative of a  pathologic 
condition. It is estimated that more than one in ten adults age 
65 and older suffer from moderate to severe valve disease 
[41]. . Table 5.5 describes common murmurs heard during 
the physical examination of older adults.

Though some systolic murmurs such as aortic sclerosis 
may not be clinically significant, diastolic murmurs are 
always significant and require further investigation.

5.4.12  Lungs

Risk of pneumonia for older adults Pneumonia occurs four 
times more commonly in older adults than younger, and older 
adults with pneumonia are more likely than younger adults to 
require hospitalization and to die as a result of their pneumo-
nia [42]. Because of this, it is important for you to have a high 
level of clinical suspicion and to be able to make the diagnosis 
and begin antimicrobial therapy early in the course of the 
infection in your older adult patients.

Inspection Previously, we discussed the importance of notic-
ing the respiratory rate and observing for signs of increased 
work of breathing (see section on respiratory rate and oxygen 
saturation above). Continue now with inspection of the antero-
posterior (AP) diameter of the chest. Normally the chest is 
wider than it is deep, with a normal ratio around 0.7. As we age, 
that normal ratio can increase to 0.9 [43].

A barrel chest, where the depth of the chest is greater than 
the width, may be observed in older adults with COPD and 
in older adults with kyphosis, which is a markedly pro-
nounced curvature of the thoracic spine.

Percussion Follow your visualization with percussion of 
the lungs. In COPD percussion may sound hyperresonant 
(or higher in pitch than percussion over normal lung) 
because of trapping of gas leading to overinflation. Areas of 
dullness to percussion (lower pitch) suggest a consolidation, 
as you may find with a mass or pneumonia, or an effusion. 
Checking tactile fremitus by placing the soft area of your 
palm on the ulnar side of your hand on the patient’s chest 
while the patient says 99 can help you distinguish between a 
consolidation and effusion.

 5 Fremitus is increased in the area overlying a  
consolidation.

 5 Fremitus in decreased in the area overlying an effusion.

Auscultation, as described below, can also help you to distin-
guish a consolidation from an effusion. Bronchial breath 
sounds may be auscultated over a consolidation. Breath 
sounds will be absent or diminished over an effusion

Auscultation After percussion and checking for tactile fremi-
tus, you will proceed to auscultation of the lungs. When per-
forming auscultation of breath sounds in an older adult patient, 
be careful to ensure that your patient does not begin to feel 
dizzy due to hyperventilation, as this can cause syncope.

       . Table 5.5 Common heart murmurs heard in older adults

Murmur Common characteristics Causes Exam maneuvers

Aortic stenosis Mid- systolic
Harsh
Crescendo- decrescendo

Calcific degeneration of the 
aortic valve

Best heard at the right second intercostal space
Can radiate into the carotids or toward the apex
S2 is suggestive of it

Aortic sclerosis Mid- systolic
Harsh
Crescendo- decrescendo

Thickening of the aortic valve 
without concurrent stenosis
Common due to age-related 
changes in the aortic valve

Best heard at the right second intercostal space
Doesn’t affect the pulse pressure

Aortic regurgitation Early diastolic
Low intensity
High pitched
Blowing
Decrescendo

Degenerative aortic valve 
disease
Dilation of the aortic root/
ascending aorta

Best heard at right second intercostal space
Radiates to lower left sternal border or apex
Enhanced by patient leaning forward, exhaling 
completely, and holding breath at end 
exhalation

Mitral regurgitation Holosystolic
Blowing

Mitral valve prolapse (myxoma-
tous degeneration)
Effects of ischemic heart disease 
on the mitral valve

Best heard at apex
Radiates to left axilla
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 5 While listening to the anterior and posterior lung fields, 
pay close attention to the breath sounds you are hearing as 
they can provide valuable clues to underlying pathology. 
. Table 5.6 reviews the breath sounds you should listen for.

 5 Keep in mind that rales may be heard in older adults 
even in the absence of congestive heart failure or 
pneumonia. They may indicate atelectasis, especially in 
older adult patients who are frail, debilitated, or confined 
to bed. If this is the case, they will usually clear when the 
patient takes a few deep breaths or coughs.

5.4.13  Musculoskeletal

Common disorders Musculoskeletal disorders can be of 
great significance for older adults as they may contribute to 
pain, falls, and issues with gait and balance that can negatively 
impact their quality of life. One such condition to keep in mind 
is lumbar spinal stenosis. Older adults with spinal stenosis will 
often present with complaints of back and leg pain that limit 
their ability to walk and may progress to lower extremity pares-
thesias. The pain is often relieved by sitting and leaning for-
ward [44]. Conditions like polymyalgia rheumatica (PMR) 
require a high level of clinical suspicion to diagnose. PMR is 
the most commonly diagnosed rheumatic disease in older 
adults. The hallmarks are symmetrical abrupt-onset pain and 
stiffness of the muscles of the shoulder and pelvic girdles [45].

Examination The examination of the back and spine can be 
conducted in conjunction with the posterior pulmonary exam. 
As we discussed above, the presence of kyphosis should be 
noted, as should any scoliosis (lateral curvature of the spine). In 
an older adult with acute back pain and increased kyphosis, the 
spine should be palpated for point tenderness. The presence of 
point tenderness would increase your suspicion of vertebral 
compression fracture.

As you examine the muscle bulk, you may notice that 
older adults experience a loss of muscle mass as they age. 
Sarcopenia is the loss of lean muscle mass and strength that 

occurs with aging. There are thought to be many contribut-
ing causes including sedentary lifestyle and inflammation as 
well as endocrine and metabolic changes [46].

Range of motion Active range of motion of the joints should 
be tested, followed by passive range of motion if there is a 
significant limitation in active range. While examining range 
of motion, it is important to realize that range of motion also 
decreases with age. Osteoarthritis is a significant contributor 
to decreased range of motion in older adults. Studies have 
demonstrated that around 33% of adults age 65 and older 
have osteoarthritis in at least one joint [47]. A decreased 
range of external rotation at the hip can be an early indicator 
of osteoarthritis. The knees and hands are also frequently 
affected by osteoarthritis.

Joint deformities Joint examination may also reveal the pres-
ence of joint swelling and deformities. This can provide useful 
information to support diagnoses of osteoarthritis, rheumatoid 
arthritis, infection, and gout. The hands are a particularly 
important place to examine for joint deformities.

 5 Heberden’s nodes are bony overgrowths of the distal 
interphalangeal (DIP) joints seen in osteoarthritis.

 5 The proximal interphalangeal (PIP) and metacarpopha-
langeal joints are commonly affected by rheumatoid 
arthritis.

 5 Rheumatoid arthritis can also cause ulnar deviation of 
the fingers.

 5 Swan neck deformities (extension of PIP and flexion of 
DIP joints) and boutonniere deformities (flexion of PIP 
and extension of DIP joints) are also seen in rheumatoid 
arthritis.

Contractures Contractures may be found in older adults 
with dementia or other neurologic conditions and occur sec-
ondary to muscle spasticity that results when there is a lack of 
joint motion. Contractures can cause significant limitations in 
functional ability as well as contribute to increased fall risk and 
be a source of pain for our older adult patients [48].

       . Table 5.6 Common normal and adventitious breath sounds

Sound Quality Physiology Possible pathology

Vesicular breath sounds Soft, low pitched, short expiratory phase Normal breath sounds

Bronchial breath sounds Loud, high pitched, inspiration and expi-
ration of nearly equal length

Normal over trachea but indicative of 
consolidation in peripheral lung fields

Pneumonia
Mass

Rales or crackles High pitched, discontinuous, crackling 
heard at middle to end of inspiration

Sounds of fluid or mucus in small 
airways

Congestive Heart Failure
Pneumonia
Atelectasis

Rhonchi Low pitched, continuous, coarse, occur 
during both inspiration and expiration, 
may clear with cough

Sounds of fluid or mucus in larger 
airways

Pneumonia

Wheezes High pitched, musical, continuous, most 
pronounced during expiration

Bronchospasm Asthma
COPD
Pulmonary edema
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5.4.14  Peripheral Neurologic Examination

Age-related changes The nervous system is the site of many 
age-related changes in older adult patients. Recall from our 
discussion of the musculoskeletal system that muscle bulk 
and strength decrease with age. It is important to determine 
if the weakness is symmetric or if specific muscle groups are 
involved. Indicators of proximal muscle weakness include 
difficulty rising from a chair, which requires the hip muscles, 
or combing one’s hair, which uses the muscles of the shoulder 
girdle. Distal muscle weakness can be detected if the patient 
has difficulty standing on her toes, which requires the use of 
the gastrocnemius and soleus muscles, or weakness in the 
intrinsic muscles of the hands. Determining patterns of mus-
cle weakness can help diagnose the etiology of myopathies 
such as polymyositis (proximal) and inclusion body myositis 
(distal) [49].

Examination While conducting the musculoskeletal exami-
nation, many providers will also conduct the seated portions of 
the peripheral neurologic examination. We previously dis-
cussed the cranial nerve examination during our examination 
of the head and neck. For this portion, we will discuss the 
motor, sensory, and reflex examinations.

 5 Examination of the musculature of the older adult may 
also demonstrate increased muscle tone and rigidity. 
This may be seen in pathologic conditions such as 
Parkinson’s but has also been noted in normal aging. 
This may be detected if passive range of motion of the 
patient’s limb demonstrates increased involuntary 
rigidity [29].

 5 Age-related sensory changes include a decrease in 
vibratory sense, especially in the lower extremities. This 
is tested by placing a vibrating tuning fork on the pad of 
the patient’s finger or toe. Proprioception, or position 
sense, tested by asking the patient to identify if their 
finger or toe is being moved up or down while their eyes 
are closed, can also be impaired in older adults. Light 
touch sensation, tested using a soft cotton-tipped 
applicator or piece of gauze, and sharp/pain sensation 
are often maintained [29]. However, because of the 
subjective nature of sensory testing, it can be difficult, or 
even impossible, in older adults with cognitive impair-
ment or aphasia.

 5 Reflexes also diminish and may be lost as patient’s age. 
This is especially noticeable at the Achilles tendon where 
by the age of 80 about one third of healthy people will 
not have Achilles tendon reflexes. While the Achilles 
tendon reflex is frequently lost, reflexes at the patella, 
biceps, and triceps are maintained though may be 
diminished [29].

 5 Peripheral neurologic examination may also reveal trem-
ors in older adults with the prevalence of tremor 
reaching 10% in those 90 years of age and older [29]. 
Tremors that occur or worsen with activity are most 
commonly essential tremors and age-related tremors. 

Both are commonly observed in the hands, head, jaw, 
and forearms. In contrast, the tremors of Parkinson’s 
disease usually occur at rest and rarely affects the head 
early in the course of the disease.

5.4.15  Skin and Nails

Age-related changes While you are conducting the above 
examinations, you should also be examining your patient’s 
skin. The skin of your older adult patient is thinner and drier 
because of a loss of subcutaneous fat, sweat glands, and seba-
ceous glands [50]. Easy bruising and bleeding are common and 
are enhanced in many older adult patients who take aspirin or 
other blood thinners. Skin also loses elasticity as we age, which 
contributes to the wrinkling and creasing that occurs with age 
as well as a loss of skin turgor even in adults who are well 
hydrated [50].

Careful examination may also reveal some of the many 
lesions that occur with increased frequency as skin ages [51].

 5 Skin tags: benign, soft, fleshy growths, often on a pedicle.
 5 Solar lentigines: commonly known as age spots, sun 

spots, or liver spots; are hyperpigmented macular lesions 
commonly seen on the face, back of hands, arms

 5 Seborrheic keratoses: benign, raised, brown, sharply 
demarcated, waxy-appearing tan to brown plaques often 
seen on face, shoulders, chest.

 5 Actinic keratoses: premalignant, scaly, rough patches; 
can be pink, red, tan; seen most often in sun-exposed 
areas.

 5 Basal cell carcinomas: most frequently occurring of all 
cancers; raised, pearly, or shiny appearing; often pink or 
red; may ulcerate.

 5 Squamous cell carcinomas: erythematous plaques with 
scale on sun-exposed areas, may develop crusting, 
erosions, or ulcerations.

 5 Melanomas: look for the ABCDEs to distinguish 
possible melanoma lesions from benign growths.

 5 Asymmetry
 5 Borders: irregular, uneven, scalloped, notched
 5 Color: presence of multiple colors within same lesion, 
including tan, brown, black, red, white, blue

 5 Diameter: larger than ¼ inch or 6 mm
 5 Evolving: changing over time

Elder abuse Signs of elder abuse may be missed by profes-
sionals due to lack of awareness and inadequate training on 
detecting abuse. The elderly may be reluctant to report abuse 
themselves because of fear of retaliation or lack of physical 
and/or cognitive ability to report or because they do not want 
to get the abuser in trouble. Elder abuse is fully covered in 
7 Chap. 23.

Pressure ulcers The skin should also be assessed for pressure 
ulcers, particularly in frail older adults or those with limited 
mobility.
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 5 Pressure ulcers are staged as follows [52]:
 5 In Stage 1 skin is intact and may be warm or tender. 
In lighter-skinned people, the area is reddened and 
doesn’t blanch (lose color with finger pressure); in 
darker-skinned people, the area is not red but has a 
different color than the surrounding area.

 5 In Stage 2 the skin is broken, and the area is tender 
and painful.

 5 By Stage 3 the ulcer has extended into the subcutane-
ous tissue.

 5 In Stage 4 muscle and bone can be seen.
 5 Ulcers are considered unstageable if you are unable to 
see the bottom of the wound because it is covered by 
necrotic tissue or eschar.

 5 In deep tissue injury, the overlying skin is intact, but you 
may observe a non-blanching maroon or purple area, or 
a hemorrhagic-appearing bulla or vesicle. A thin eschar 
may develop over time and cover the deep tissue injury. 
In older adults with darker skin, the color change may be 
difficult to appreciate; however, you may feel an area of 
bogginess or firmness or note that the skin is a different 
temperature at a point of pressure such as the heels, 
occiput, or sacrum [50].

 5 Pressure ulcers and skin tears result in pain, disfigure-
ment, decreased quality of life, increased healthcare 
costs, longer hospitalizations, and increased morbidity 
[53]. A pressure ulcer can develop over a short period of 
time (e.g., as a result of several hours of lying in place). 
Constant vigilance is required to prevent the develop-
ment of pressure ulcers in institutionalized or hospital-
ized older adults [54]. Recurrent or extensive decubiti in 
older adults might signal abuse or neglect.

Nails The nails should also be examined while looking at the 
skin. The condition of an older adult’s finger and toenails can 
provide information on his or her ability to care for oneself or 
suggest if they are being well cared for by others.

 5 Clubbing of the finger nails may be a clue to an underly-
ing disorder resulting in chronic hypoxia such as chronic 
lung disease and lung carcinoma. A normal nail, when 
viewed from the side, forms an angle with the skin of the 
nail bed less than 180 degrees. Clubbing results when the 
angle is greater than normal and the finger has a 
“rounded” appearance [5].

 5 Onychomycosis, or dermatophyte infection of the nail, is 
common in older adults affecting 20% of people over the 
age of 60 [5]. This is the most common cause of thicken-
ing of the toenails and can make it difficult for older 
adults to care for their nails.

5.4.16  Supine Examination

After you have completed the seated examination, you may 
have the patient lie down for the supine examination. This is 
an important opportunity to consider the comfort of your 

older adult patient. Many older adults may be uncomfortable 
lying completely flat. In this case it can be beneficial to have a 
pillow present to support the head and upper back or to raise 
the head of the bed slightly. This is also an important time to 
ensure that you are using sheets and good draping technique 
to ensure comfort, warmth, and modesty. Uncover only the 
part of the body you wish to examine, and recover that por-
tion when your exam is complete.

5.4.17  Breast

Age-related changes As adult women age, the breasts lose 
glandular tissue and fat, which makes the breasts smaller and 
less full. There is also a decrease in the elasticity of the connec-
tive tissue that contributes to the breasts sagging. These changes 
do, however, make it easier to detect masses.

Examination All four quadrants of the breast as well as the 
portion that extends upward into the axilla should be exam-
ined for masses, symmetry, and skin changes. The nipples 
should be examined for retraction and palpated in an attempt 
to express any discharge. While nipple retraction can be an 
age-related change, you should still be able to evert the nipple 
with gentle pressure. If you are unable to do so, this indicates 
that the retraction may be secondary to an underlying growth. 
It is also important in older adult patients with large breasts to 
examine the skin under the breasts for evidence of maceration 
or fungal infection.

The breasts of older adult males must also be examined. 
While most men have little to no palpable breast tissue, 
breast enlargement, or gynecomastia, can occur in situations 
where there is an increase in estrogen, a decrease in testos-
terone, or as a result of medication. Your differential for 
gynecomastia may include obesity, thyroid disease, testicu-
lar tumors, liver disease, bronchogenic carcinoma, and other 
types of cancer.

5.4.18  Abdominal

Age-related changes In older adults the abdominal exam 
can be more challenging and requires careful attention due 
atypical presentations [55]. For example, an acute abdomen 
may present with less severe pain, and guarding and rebound 
may be absent or less pronounced. While gathering the history, 
patients might not be able to localize well the area of discom-
fort and asking an accompanying caregiver will be necessary.

Observation Expose the abdomen, if possible, while the 
patient is lying flat. Note if the abdomen appears relax or tense. 
Pay attention to the skin coloration (e.g., jaundice), bruising, or 
rashes. Look for any scars, bulging (e.g., hernias), pulsations 
(e.g., aneurysms), distention, tubes, or any wounds.

Auscultation Take some time to auscultate all four  
quadrants. Hypoactive sounds may be a sign of intestinal 
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obstruction, paralytic ileus, ischemia, or volvulus particularly 
in someone with severe changes in the bowel movements and 
nausea/vomiting. In addition to diarrhea (e.g., colitis) as a 
cause, patients with hyperactive bowel sounds may also have a 
bowel obstruction. Listen for bruits particularly over the aorta 
area, iliac, and femoral arteries. If a patient has a history of kid-
ney transplant attempt to listen for the area where the graft is 
for bruits which could be due stenosis [56].

Percussion Percuss the abdomen for evaluation of distribu-
tion of gas. Sounds may range from tympanic to dull depend-
ing on the underlying problem. As an example, a patient with 
volvulus will have an area quite tympanic and a patient with an 
underlying solid mass will have dull sounds. Don’t forget to 
percuss the costovertebral angles in the back to elicit tender-
ness in the flanks in someone you are concern for pyelonephri-
tis (inflammation of the kidney). This could be incorporated as 
part of your lung or back exam to avoid repositioning the 
patient multiple times.

Palpation Palpate throughout the abdomen starting away 
from the area that has pain or discomfort. Warn your older 
patient before initiating the examination, particularly those 
with cognitive or visual impairment. Warm up your hands to 
avoid causing sudden contractions that can cause more pain or 
stress. Press down gently and slowly press more deeply other-
wise, you may not reach any viscera or deeper structures. If you 
feel some resistance, attempt to distinguish voluntary guarding 
from involuntary. Some techniques that can reduce voluntary 
guarding and allow for better understanding of your findings 
are [5]:

 5 Palpate after asking the patient to exhale to relax the 
abdominal muscles.

 5 Ask the patient to mouth-breathe with the jaws wide 
open.

Atypical presentation Keep in mind the aforementioned 
about the atypical presentations in older adults during certain 
serious medical issues. However, if an older adult has evidence 
of guarding, rigidity, rebound tenderness, or percussion ten-
derness, that could be evidence of peritonitis (e.g., cholecysti-
tis, bowel perforation). Also remember that mesenteric 
ischemia is a medical emergency and may present somewhat 
subtle in older adults. Older adults may present with vague 
abdominal pain, vomiting, and diarrhea, making the diagnosis 
quite challenging [57]. However, the hallmark is severely 
poorly localized abdominal pain with minimal physical find-
ings [58]. The abdomen can remain soft with little tenderness.

Digital rectal examination While performing the abdominal 
exam, it might be easier to include the digital rectal exam 
(DRE) and genitourinary exam (discussed later on). Many 
times this part of the exam is left out by medical students and 
even physicians due to time constraints, level of discomfort, 
fear, or lack of proper training [59]. This often leads to invalu-
able information as older adults commonly suffer from fecal 

impaction, which can often be managed in the ambulatory 
setting. Also an enlarged prostate detected by DRE, with or 
without nodularities, can be the etiology of urinary retention 
causing significant lower abdominal pain. Other possible 
sources of pain identify during the rectal exam are hemor-
rhoids, fissures, fistulous tracts, or masses. Note any evidence 
of rectal bleeding and collect a stool sample to test for hemoc-
cult blood if indicated.

5.4.19  Genitourinary

Age-related changes Older adults can experience symptoms 
that can be burdensome due physiologic changes or medical 
conditions. Commonly patients don’t seek help for issues such 
as urinary incontinence due to embarrassment or reduced 
health expectations [60]. One of the most fundamental parts of 
the evaluation of the genitourinary anatomy is to directly ask 
the patient for any concerns they may have. Women experi-
ence vaginal changes due to the fall in estrogen levels. They can 
feel itchiness or burning which might be due to the vaginal 
mucosa becoming thinner, pale, and dry without much lubri-
cation. The history should include questions about their level 
of sexual activity, preferences, and impact on satisfaction. Men 
should be asked about erectile dysfunction as they frequently 
won’t bring it up.

Pelvic floor disorders Female patients that complain of a 
pressure or a bulging sensation when bearing down or void-
ing, particularly those who had vaginal deliveries or pelvic 
surgeries, most likely have a pelvic organ prolapse. Certain 
questions are helpful in the evaluation of women with pelvic 
floor disorders [61]:

 5 Urinary incontinence:
 5 Do you ever leak urine?
 5 Does the urine leakage happen with activities such as 
with a cough, sneeze, rising from a seater position, or 
running?

 5 Does the urine leakage happen after a sudden strong 
urge to void? With rushing to the restroom?

 5 Overactive bladder:
 5 How many times during the day do you urinate?
 5 How many times during the night do you wake up 
just to urinate?

 5 Anorectal incontinence:
 5 Do you have accidental bowel leakage?

 5 Pelvic organ prolapse:
 5 Do you ever feel or see a bulge from the vagina?

Examination If the answers to these questions indicate any 
form of distress from your patient, evaluate further with a 
physical exam. Perform the examination with the woman’s 
bladder empty. Observe for color, excoriations, soiling, dis-
charge, or any deformities. Patients should be asked about 
any loss of sensation or sudden loss of continence. A simple 
technique to evaluate for incontinence is the cough test [62]. 
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This test is performed with a full bladder, and by asking the 
patient to cough in the supine or lithotomy position. The test 
is positive if involuntary leakage is seen. A similar exam can 
be performed in a standing position if the patient is able to do 
so. Ask the patient to stand up on top of a large towel with 
feet apart. Instruct the patient to perform the Valsalva 
maneuver and cough. Observe for urine leakage and possible 
pelvic prolapse.

Similarly, men experienced hormone-related changes 
with androgen-dependent proliferation of prostate epithelial 
and stromal tissue [5]. Men with enlarged prostates and 
lower urinary tract symptoms will report dribbling, urinary 
hesitancy, and incomplete emptying. It’s important to look at 
the medications list, especially if the change evolved rapidly 
after initiating a new medication as many medications can 
contribute to urinary retention.

5.4.20  Vascular

Examination When the patient is in the supine position, this 
is a good time to palpate the dorsalis pedis and posterior tibial 
pulses in the feet as well as to palpate and auscultate the femo-
ral arteries. Auscultation of the femoral arteries may provide 
evidence of atherosclerotic disease if bruits are heard. The 
femoral area should also be palpated for evidence of lymphade-
nopathy.

Arterial insufficiency This is also a good time to examine the 
skin of the lower extremities for lesions as described above in 
the section on skin. While examining the skin of the lower 
extremities, it is important to be mindful of evidence of arterial 
insufficiency which include [63]:

 5 Laterally placed ulcers
 5 Loss of hair
 5 Atrophic, dry, shiny-appearing skin
 5 Delayed capillary refill when the toenails are pressed and 

released

Venous insufficiency may be manifested by the following [63]:
 5 Pigmented, medially placed ulcers
 5 Hyperpigmented skin
 5 Edema
 5 Presence of varicose veins

5.4.21  Gait and Balance

For older adults, falls are common, can cause significant 
morbidity, and can negatively impact quality of life [64]. 
Therefore, an assessment of gait and balance are an integral 
part of the physical examination. 7 Chapter 26 provides 
additional information on screening and assessment of falls. 
Common easy to perform screening tests for gait and balance 
disorders include the following:

 5 Three-Stage Balance Test
 5 Have patient stand with feet together side by side.
 5 Next is semi-tandem with the heel of one foot 
positioned next to the arch of the other foot.

 5 Third is full tandem with one foot in front of the other 
with the heel of the front foot touching the toes of the 
back foot.

 5 If the patient is unable to maintain each position for 
10 seconds he or she is at increased risk of falls.

 5 Romberg Test
 5 Patient stands with feet together, arms at sides, eyes 
closed for 15 seconds.

 5 Observe for sway and need to move feet to maintain 
position.

 5 May indicate impaired proprioception, increase 
reliance on visual input to maintain balance, and 
decreased strength.

 5 Timed Up and Go Test
 5 The patient starts seated in chair and is timed while 
standing up without using their arms, walking 3 
meters, turning, walking back to chair, and sitting 
back down.

 5 The patient may use whatever walking aid (i.e., cane, 
walker) they normally use.

 5 Time cutoffs vary by the population studied, but 
generally between 12 and 15 seconds have been used 
in many study populations with those taking longer 
than that identified as high risk of falls [65].

5.4.22  Cognitive Assessment

A comprehensive assessment of an older adult patient should 
also include an assessment of cognition and function. Please 
see 7 Chap. 20 for comprehensive information on assessing 
memory. Screening for depression and anxiety should also 
become a routine part of your history and physical when see-
ing older adult patients. 7 Chapter 17 will discuss screening 
for depression in older adult patients.

5.5  Summary

Throughout this chapter, you have learned that the physical 
examination of the older adult patient can provide informa-
tion that is vital to your ability to develop a differential and 
plan of care for your complex older adult patients. The 
knowledge of changes in the physical exam that occur as part 
of the normal aging process and abnormal findings that you 
will encounter commonly in your older adult patients will 
enable you to distinguish normal from abnormal and sick 
from well in this special population. You will now be able to 
go forward and use this information as part of your compre-
hensive geriatric assessment to devise plans of care that will 
allow your patients to maximize function and quality of life.
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 Case

A 78-year-old female is brought to the 
emergency room by ambulance after a fall on 
the street. A passerby helped her stand up 
and called 911 because she seemed 
confused. She does not know why she was 
brought to the ER and is unable to give a 
history of her fall. She reports feeling well and 
denies all somatic complaints on a thorough 
review of symptoms, including dizziness, 
chest pain, palpitations, headache, joint or 
muscle pains, dysuria, urinary frequency, 
pelvic pain, cough, dyspnea, or fever.

Her temperature is 100.1 °F, BP 106/54, 
pulse 94 bpm, respiratory rate 22 breaths/
minute, oxygen saturation 93%, and weight 
49 kg.

She is a thin, short female who appears 
slightly anxious and asks repeatedly when 

she can go home. You note slight breath-
lessness with speaking with no use of 
accessory muscles of respiration and lungs 
which are clear to auscultation. Cardiac 
exam reveals a regular rate with normal S1 
and S2 with no murmurs, rugs, or gallops. 
She has an abrasion on her right forearm 
and right knee. Her left leg has 1+ pitting 
edema to the mid-shin with no redness, 
warmth, or calf tenderness. Mental status 
exam reveals that she is oriented to person; 
knows that she is in a hospital, although not 
which one; and knows the year but not the 
month or day of the week. Her speech is 
fluent and she responds promptly to 
questions. Her gait is wide-based with 
shortened stride length and slow gait 
speed.

Given her low-grade temperature, 
confusion, and fall, you are concerned that 
she has an infection of some type. Her 
tachypnea, borderline tachycardia, and 
borderline normal oxygen saturation make 
you concerned for a pulmonary infection. You 
decide to order a CBC, chemistry panel, 
urinalysis, urine culture, blood cultures, and a 
chest X-ray. Her unilateral leg swelling, along 
with the prior findings, raises concern for 
deep vein thrombosis with pulmonary 
embolism. Based on the simplified Geneva 
score, you calculate that she has low pretest 
probability of pulmonary embolism and 
decide to check her D-dimer level and an EKG.

To further evaluate her confusion, you 
also order a TSH.

Lab testing reveals:

Test Value Reference range Unit

WBC 6.4 (4.8–10.8) K/μL

Neutrophil % 68 (37–79) %

BUN 30 (9–30) mg/dL

Creatinine 1.2 (0.5–1.5) mg/dL

eGFR 46 (>60) mL/min/1.73 m2

D-dimer 580 (<500) μg/L

TSH 7.3 (0.4–4.8) mIU/L

Free T4 1.2 (0.8–2.0) ng/dL

Urinalysis is positive for leukocyte esterase 
with 40 WBCs on urine microscopy 
(reference range 0–3/HPF).

Her chest X-ray shows no infiltrates.
An EKG shows sinus rhythm with a rate 

of 96 beats/minute.
Based on these laboratory tests, you 

determine that she has delirium due to a 

urinary tract infection and plan to give her 
empiric ciprofloxacin 250 mg orally twice 
per day until her urine culture comes back. 
Because of her positive D-dimer test, you 
order a lower extremity duplex ultrasound 
and a CT angiogram of the chest to rule 
out a deep vein thrombosis with pulmo-
nary embolism. You start enoxaparin 50 mg 

SQ every 12 hours as coverage until these 
tests can be performed. You are concerned 
that her elevated TSH and normal free T4 
levels may represent subclinical hypothy-
roidism. You wonder if this might 
contribute to her confusion. You decide to 
discuss starting levothyroxine with your 
attending.

Laboratory data can play a significant role in the care of older 
adults and even more so in patients with dementia or altered 
mental status, such as in the case above, where the ability to 
obtain a history may be limited. Evaluation of laboratory 
data in older adults is complicated by a number of factors 
including lack of representation of older adults in popula-
tions sampled to determine the reference ranges for labora-
tory tests, misconceptions regarding the meaning of 
laboratory reference ranges, normal physiologic changes 
with aging which influence results of some tests, difficulty 
distinguishing normal changes with aging from pathologic 
changes, and the frequent presence of chronic conditions and 
use of medications which may alter test results.

Even in younger patients, clinicians sometimes struggle 
to determine whether a laboratory test indicates that a patient 

is “normal.” What constitutes an abnormal result can shift 
depending on factors such as sex, age, and ethnicity as well as 
whether the intended purpose of a test is to screen for gen-
eral health, diagnose a particular disease, manage a disease, 
follow up on a past result, or determine risk for developing a 
disease in the future [1, 2].

Starting from the 1960s to 1970s, laboratories shifted 
away from reporting “normal values” in favor of reporting 
“reference intervals” due to an increasing awareness that the 
term “normal” is hard to define clinically. Starting in the 
1970s, international societies began to codify the criteria for 
creating reference intervals which are in widespread use 
today. Reference intervals for lab tests are determined by 
assembling a reference population, who are all given the test 
in question. Reference populations typically consist of 
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“healthy” subjects, to avoid any confounding effects of ill- 
health on test results. They often are people with no chronic 
diseases who are on no medications [3].

Chronic disease, however, is the norm with aging. In 
2008, 92% of older adults in the USA reported having one 
or more chronic diseases [4]. In 2010, 87% of US older 
adults reported using one or more prescription medications 
[5]. Sampling methods which enroll only subjects with no 
chronic conditions on no medications exclude the majority 
of older adults from determination of laboratory reference 
ranges. A study comparing reference intervals for lab tests 
generated from elderly nursing home residents to standard 
reference populations found that only 7% of the older sub-
jects were free from chronic disease and would have been 
considered eligible for inclusion in a reference population 
under usual sampling criteria [6]. It has been argued that 
“healthy” senior reference subjects without any disease or 
medication use are so rare as to be unrepresentative of 
seniors as a whole [7]. In practice, because of the rarity of 
older adults who meet typical sampling criteria, most adult 
reference populations consist of subjects less than 60 years 
old [7].

Once a reference population is assembled, the range of 
values of the test in the sampled population is enumerated. 
The reference interval is most often determined from the 
range of values in which 95% of the population falls, designat-
ing the bottom 2.5% and upper 2.5% of values as outside of 
the reference range. Five percent of all results from what were 
considered to be “healthy” people thus fall outside of the 
reported reference range and are considered abnormal [3]. In 
practice, this approach can be useful for screening purposes, 
particularly if a value falls far outside the reference range. 
However, values falling near the upper or lower limit may be 
hard to interpret as they may truly be normal results [1].

For parameters which change with age, this approach 
can be particularly problematic. There is a risk for false 
negatives, and thus missed diagnoses, and a risk for false-
positive results leading to inappropriate and burdensome 
interventions. For example, Surks and colleagues demon-
strated, in cross-sectional studies of US and Israeli popula-
tions, that levels of thyroid-stimulating hormone (TSH) 
rise progressively with age among subjects with normal 
serum T4 levels. In the USA, the 97.5th percentile for TSH 
rises from 3.56 mIU/L in 20–29-year-olds to 7.49 mIU/L in 
those over the age of 80. Seventy percent of people who 
would traditionally be considered to have subclinical 
hypothyroidism via a typical single reference range for 
TSH for all ages were within a normal range using age-
specific reference ranges [8]. The goal for treatment of 
hypothyroidism with levothyroxine is to achieve normal-
ization of elevated TSH levels. Based on the above data, as 
well as evidence that the elderly have improved longevity 
with higher TSH levels and increased risk of harms with 
higher doses of levothyroxine, the American Thyroid Asso-
ciation, in its most recent guidelines for the treatment of 
hypothyroidism, recommended that the target TSH in 
older adults should be raised from the prior standard of 

0.4–4.0 mIU/L to 4–6 mIU/L [9]. While TSH may rise, free 
T4 and T3 levels remain stable with aging [10].

An alternative approach from using reference ranges 
derived from healthy populations is to test patients with and 
without disease to try to determine a threshold level for a test 
beyond which the probability of a specific disease is high 
enough to prompt further clinical actions. These threshold 
levels have been called “clinical decision limits.”

An example of a clinical decision limit is D-dimer testing 
for the diagnosis of venous thromboembolic disease (VTE). 
D-dimers are protein fragments produced by naturally 
occurring degradation of the fibrin component of blood 
clots. D-dimer levels rise with deep vein thrombosis or pul-
monary embolism; however, they also rise in inflammatory 
conditions, malignancy, liver disease, trauma and with aging 
[11]. As a result, elevated D-dimer levels are a sensitive indi-
cator of the presence of VTE but have poor specificity. Stud-
ies have shown that using a lower cutoff level increases the 
sensitivity of the test at the expense of poorer specificity. 
Raising the cutoff level improves specificity but lowers the 
sensitivity [12]. Because VTE is a potentially fatal condition, 
a clinical decision limit for D-dimer levels which maximizes 
sensitivity, and thus has poor test specificity, is thought to be 
optimal, minimizing the chance of missed diagnoses. 
D-dimer testing can be used to “rule out” VTE when nega-
tive and the pretest probability of VTE is considered low. 
Positive tests, because of their poor specificity, require fur-
ther confirmatory tests [13].

However, inflammation is increasingly common with 
advancing age, leading to a rising prevalence of elevated 
D-dimer levels among older people without VTE. As a result, 
D-dimer testing becomes progressively less useful as a test to 
rule out VTE as age rises. In one study, using a standard 
clinical decision limit for D-dimer levels, D-dimer testing 
allowed for the exclusion of pulmonary embolism in 58% of 
people less than 40 years old, 26% of people aged 60–69, 17% 
of people aged 70–79, and only 5% of people aged 80 or above 
[14]. Recognition of this issue has led to suggestions that the 
clinical decision limit for D-dimer testing for VTE in older 
adults should be adjusted upward. In 2014, a clinical trial 
tested adjusting the clinical decision limit for D-dimer test-
ing upward in older adults from the standard 500 μg/L cutoff 
to a cutoff determined by multiplying age by 10  in people 
aged 50  years and older. Use of the age-adjusted D-dimer 
decision limit increased the proportion of people aged 
75 years old and older who could be safely ruled out for pul-
monary embolism from 1 in 16 to 1 in 3.4 [15].

Aging also influences levels of other inflammatory mark-
ers. Westergren, who developed the method most commonly 
used to measure the erythrocyte sedimentation rate (ESR), 
reported a rise in ESR levels with aging [16]. Women have 
also been noted to have higher ESR levels than men. Miller 
used data from 27,000 subjects to develop a formula to esti-
mate the upper limit for normal ESR with age as (age (in 
years) plus 10 if female) divided by 2 [17]. C-reactive protein 
levels have also been reported to increase with aging and to 
be higher in older adults with rheumatoid arthritis, poten-
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tially impacting judgments regarding success of anti- 
inflammatory treatment [18, 19]. Ferritin levels increase in 
healthy subjects with increasing age [20]. As a result, it has 
been proposed that the cutoff of ferritin levels for diagnosing 
iron deficiency should be increased from 25 to 50 ng/mL in 
the elderly [21].

The glomerular filtration rate (GFR) in the kidneys 
declines, on average, by 1 mL/min per year after age 40; how-
ever, 1/3 of adults showed no evidence of decline with age in a 
longitudinal study [22]. A decline in GFR leads to increased 
levels of serum creatinine. However, creatinine levels are pro-
portional to muscle mass, which also declines universally with 
age [23]. As a result, creatinine levels can remain stable as renal 
function declines in older adults, making creatinine an unreli-
able indicator of renal function in the elderly. Equations have 
been developed to estimate the GFR. Many laboratories auto-
matically report an estimated GFR, called an “eGFR,” with 
every chemistry panel. The most commonly used equation in 
lab reports is the 4-variable version of the Modification of Diet 
in Renal Disease (MDRD) equation. The MDRD equation 
uses age, race, gender, and creatinine to estimate the 
GFR. However, this equation was derived in a population with 
no subjects over the age of 70 and does not contain a variable 
for weight, which would allow for adjustment for lower muscle 
mass with aging [24]. Some labs have begun to report eGFR 
using the newer CKD-EPI equation, a “super equation” which 
was derived by pooling the data from several large studies. The 
CKD-EPI equation also uses age, race, gender, and creatinine 
to estimate the GFR and does not include weight [25]. The 
Cockcroft-Gault equation, which uses age, weight, gender, and 
creatinine to estimate creatinine clearance, has been shown in 
one study to be a more accurate predictor of renal function in 
older adults than the MDRD equation and CKD-EPI equa-
tions [26]. Both the MDRD and CKD-EPI equations tend to 
give a higher estimate of kidney function in older adults than 
the Cockcroft-Gault equation, leading to increased risk for 
overdosing of drugs. Because the Cockcroft-Gault equation 
uses weight as a variable, it is not as amenable to automatic 
reporting of eGFR by labs as the MDRD or CKD-EPI equa-
tions and requires direct calculation by the practitioner.

The decline in GFR with aging is also accompanied by 
declines in renal tubular function. The reduced tubular func-
tion leads to reduced ability to compensate for sudden 
changes in water or electrolyte intake, which helps to account 
for the increased prevalence of hyper- and hyponatremia in 
the elderly. However, in a non-stress state, there is no change 
in baseline sodium, potassium, chloride, or calcium levels 
with aging [27]. There have been older reports of slightly 
decreased serum bicarbonate levels with aging reflecting a 
mild acidosis [28]. However, recent studies have not shown 
this. Some have suggested that the earlier findings may be 
due to specific Western dietary patterns with high animal 
protein intake, and thus higher dietary acid load, combined 
with greater problems excreting excess acid with aging, 
rather than from aging alone [29].

Phosphorus levels have been shown to decline with age, 
decreasing steadily in one cross-sectional study from a mean 

of 3.8 mg/dL in men in their 20s to 3.0 mg/dL in those 84 years 
of age and older. In women in the same study, phosphorus 
decreased from a mean of 3.7  mg/dL in their 20s to 3.4  in 
those 84 and older [30, 31]. There was no associated decrease 
in serum calcium levels. This may be related to a decline in 
tubular phosphate reabsorption with aging [30]. It has been 
suggested that the lower limit of normal for phosphorus in 
older adults should be 2.2 mg/dL rather than 2.5 [31].

Aging in the liver is associated with decreases in hepatic 
blood flow and liver volume [32]. Despite these changes, lev-
els of liver chemistry tests such as aspartate aminotransferase 
and alkaline phosphatase do not change with age. There is a 
slight decline in albumin with age. In one longitudinal study 
of 3438 community-dwelling subjects aged 65–89, over a 
5-year period there was a decline in albumin of 0.015 g/dL 
per year in men and 0.012 g/dL per year in women. Despite 
this decline, most older adults remained within the reference 
range. Using a threshold of 3.5 g/dL, only 2.4% of men and 
1.5% of women had hypoalbuminemia [33].

Levels of alanine aminotransferase (ALT) have been 
reported to decline with age in both longitudinal [34] and 
cross-sectional analyses [35, 36], potentially peaking in the 
40–50s in cross-sectional analyses and declining by 20% over 
10 years of follow-up in the longitudinal study, from a mean of 
20 to 16 IU/L. One study found that the decline in ALT levels 
with age led to decreased sensitivity of three commonly used 
tests for diagnosis of nonalcoholic fatty liver disease that rely 
on a rise in ALT levels in patients with the disease. The authors 
posited that age-specific reference ranges for ALT might need 
to be defined [37].

One population-based longitudinal cohort study reported 
that bilirubin increased slightly with age from a mean of 
0.48  mg/dL at baseline in a population with a mean age of 
66 years to 0.68 mg/dL after an average of 13 years of follow-
 up. The absolute bilirubin levels stayed within the typical ref-
erence range [38]. Two older, smaller cross-sectional studies 
did not find such an increase with age [39, 40].

Glucose levels tend to increase with age. Aging has been 
associated with an increase in central adiposity and decreased 
lean muscle mass, contributing to the development of insulin 
resistance, as well as impairments in pancreatic beta cell 
function, leading to decreased insulin secretion [41]. Fasting 
plasma glucose increases on average by 1–2  mg/dL per 
decade while 2-hour oral glucose tolerance test levels rise by 
6 mg/dL per decade from the third to the eighth decade of 
life [41, 42]. These changes are associated with an increasing 
prevalence of impaired fasting glucose, impaired glucose tol-
erance, and diabetes mellitus with aging [43]. For example, 
the prevalence of diabetes mellitus in 2012 in the USA among 
those aged 20–44 years was 2.5%, 12.5% among those aged 
45–64 years, and 21% in those aged 65–79 years [44]. There 
are studies suggesting a progressive increase in mortality 
associated with rising glucose levels in older adults [45].

Studies among middle-aged individuals have shown that 
risk for diabetes starts to rise in the high-normal range of 
fasting plasma glucose (90–99 mg/dL), challenging the con-
cept of “normality” in glucose testing and suggesting that, 
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rather than a discrete threshold, there may be a continuum 
of risk for diabetes [2].

Glycemic targets for treatment of diabetes mellitus are often 
expressed in terms of hemoglobin A1c (HbA1c) levels. HbA1c 
is formed by glycation, the nonenzymatic attachment of glu-
cose to the hemoglobin in red blood cells (RBCs). HbA1c levels 
reflect the average blood glucose levels over the lifespan of 
RBCs (120 days on average). Diseases which alter the rate of 
production or destruction of RBCs can impact HbA1c levels, 
making them less representative of actual glucose levels. Con-
ditions which lower the accuracy of HbA1c are more common 
in the elderly. Severe chronic kidney disease can increase 
HbA1c levels via lower erythropoietin levels, which lead to lon-
ger RBC lifespan and thus higher levels of HbA1c. Kidney dis-
ease can also increase glycation of RBCs through lipid 
peroxidation of hemoglobin. Anemia due to iron deficiency 
and vitamin B12 deficiency are  associated with decreased 
erythropoiesis, leading to false elevation of HbA1c levels [46].

Average hemoglobin levels decrease slightly with aging. 
For example, in a cross-sectional study of the US adult popu-
lation, the mean hemoglobin level decreased from 15.2 g/dL 
in Caucasian men aged 50–59 to 14.9 at age 60–69 and 14.7 at 
age 70–79 [47]. Anemia is also more common in the elderly. 
The prevalence of anemia in the US population aged 65 and 
over was estimated in one study as 11% [48]. The majority 
had mild anemia, with only 2.8% of women and 1.6% of men 
with hemoglobin <11  g/dL and only 0.9% of women and 
0.5% of men below 10 g/dL. The prevalence of anemia rises 
with increasing age, to 20% of adults 85 and older [48].

Many diseases which lower hemoglobin levels are more 
common in the elderly, including nutritional deficiencies, 
chronic kidney disease, cancer, and chronic inflammatory 
states. Several studies investigating the epidemiology of ane-
mia in the elderly have shown that no cause of anemia can be 
found in 1/3 of cases [48]. Authors have argued about 
whether there is a benign form of anemia and whether a pro-
portion of the anemia seen in older adults is due to “aging” 
rather than disease [49]. Aging is associated with senescence 
of hematopoietic stem cells as well as a declining bone mar-
row cellularity [50]. Whether these changes alone are enough 
to explain declines in hemoglobin or if there are yet unknown 
pathological causes of anemia in the elderly is not clear.

Anemia has been associated with increased risk for func-
tional decline and mortality even in analyses which have 
controlled for age, comorbidity, and specific causes of anemia 
[51–53]. Whether this association is causal or a result of 
underlying disease states associated with anemia is not clear.

Since 1968, anemia has most often been defined by criteria 
proposed by the World Health Organization (WHO) as 
hemoglobin <13 g/dL in men and <12 mg/dL in women. The 
validity of the WHO anemia criteria has been questioned in 
the elderly. The WHO criteria were developed largely from 
studies of nutritional deficiencies in anemia during pregnancy 
in women in developing countries. No elderly people were 
included in the studies used to create the WHO criteria. They 
also did not include people of African descent, a population 
with an increased prevalence of hemoglobinopathies [50, 52].

There is no clear consensus for alternate criteria. Other 
cutoffs for diagnosing anemia have been proposed based on 
data from population distributions for hemoglobin in the 
elderly. One study suggested slightly lower levels than the 
WHO criteria for African-Americans and the elderly and 
slightly higher levels for Caucasians [47]. Another study pro-
posed that cutoffs should be lower in the frail elderly [50]. 
Other studies have looked at the association between hemo-
globin levels and mortality to examine the validity of the 
WHO criteria. One study of US adults aged 65 and older 
proposed that the cutoffs for anemia should be slightly 
higher than the WHO criteria in Caucasian men and women 
(<13.4 and 12.4  g/dL) and significantly lower in African-
American men and women (<12.3 and 11.3  g/dL) [51]. A 
similar study which used data from a nationally representa-
tive population in England found support for use of the 
WHO criteria [52].

There is a concern that if a component of the decline in 
hemoglobin commonly seen with aging is physiologic rather 
than pathologic, then the current diagnostic criteria may 
lead to overdiagnosis of anemia in the elderly and unneces-
sary testing. Proponents of maintaining the current diagnos-
tic criteria fear missing significant disease.

In Western populations, the reference interval for the plate-
let count has been widely accepted as 150 to 400 or 450 × 103/
μL. However, platelet counts have been shown to decline with 
age. There is also significant variation in platelet counts with 
gender and ethnic background [54]. A cross- sectional study of 
a nationally representative population in the USA showed that 
females had higher platelet counts than males and African-
Americans had higher platelet counts than Caucasians. There 
was a decline in platelet counts in all of these groups with age. 
For example, in Caucasian males, the mean platelet count 
declined from 260 × 103/μL at age 17–19 to 242 at age 60–69 
and 232 at age 70 and over. For Caucasian women, platelet 
counts declined from 300 × 103/μL at age 17–19 to 264 at age 
60–69 and 254 at age 70 and over. On average, platelet counts 
declined 10 × 103/μL by age 60–69 from young adulthood lev-
els and by 20 × 103/μL in those older than 70 years [55].

A population-based study of 40,987 subjects in Italy 
without malignancy, liver disease, or inherited thrombocyto-
penia also documented a decline in platelet count with age, 
as well as gender differences in adulthood, with male platelet 
counts lower than female, but no gender differences under 
age 15. The authors proposed both age- and gender-based 
reference intervals for platelet counts of 141–362 × 103/μL for 
men aged 15–64, 122–350 for men aged >64 years, 156–405 
for women aged 15–64, and 140–379 for women aged 
>64  years [56]. No similar age or gender-based reference 
ranges have been proposed for other Western populations.

The mechanism for the decline in platelet counts with age 
is not clear. One theory is that there may be a survival advan-
tage with lower platelet counts or, alternatively, it may be due 
to a reduction in hematopoietic function with age [55]. 
While the observed mean changes with age are small, they 
may have real impacts on the diagnosis of thrombocytopenia 
and thrombocytosis in the elderly.
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       . Table 6.1 Laboratory tests which change with age

Test Change with aging Clinical implication

TSH The 97.5th percentile for TSH rises from 3.56 
mIU/L in 20–29-year- olds to 7.49 mIU/L in 
those over the age of 80 [8]

The American Thyroid Association has stated that it may 
be appropriate for the target TSH in older adults treated 
for hypothryoidism to be raised from the prior standard of 
0.4–4.0 mIU/L to 4–6 mIU/L [9]

Phosphorus Decreases from a mean of 3.8 mg/dL in men 
in their 20s to 3.0 mg/dL in those 84 years of 
age and older. In women in the same study, 
phosphorus decreased from a mean of 
3.7 mg/dL in their 20s to 3.4 in those 84 and 
older [30, 31]

It has been suggested that the lower limit of normal for 
phosphorus in older adults should be 2.2 mg/dL rather 
than 2.5 [31]

Erythrocyte sedimentation 
rate

Rises The upper limit for normal ESR with age was estimated in 
one study as (age (in years) plus 10 if female) divided by 2 
[17]

C- reactive protein Rises May impact diagnostic uses of this analyte as well as use 
in monitoring responses to therapeutics

D-dimer Rises An age-adjusted cut-off for D-dimer level (age × 10) has 
been clinically validated for use in adults above the age of 
50 in diagnosis of pulmonary embolism [15]

Ferritin Rises Joosten proposed that the cutoff of ferritin levels for 
diagnosing iron deficiency should be increased from 25 to 
50 ng/mL in the elderly [21]

Box 6.1 Laboratory tests which do not change 
with age
Free T4 and T3
Sodium
Chloride
Potassium
Bicarbonate
Calcium
Aspartate aminotransferase
Alkaline phosphatase
White blood cell count

The white blood cell (WBC) count and the WBC differ-
ential do not change with normal aging. Aging, however, is 
associated with declines in WBC function, part of an overall 
decline in humoral and cell-mediated immune function 
which has been called “immune senescence” [57]. A less 
robust immune response in the setting of infection can cloud 
recognition that an infection is taking place and delay diag-
nosis. Older adults may have bacteremia without a rise in 
WBCs [58]. Older adults are less likely to mount a fever in 
response to infection than younger adults [59]. Instead, non-
specific symptoms such as altered mental status, weakness, 
falls, urinary incontinence, and malaise may be the first signs 
of serious infection in older adults. However, noninfectious 
problems can also cause similar symptoms.

When in doubt, clinicians sometimes rely on culture 
results to determine if older patients with nonspecific 
symptoms have an infection; however blood and urine cul-
tures can give false-positive results. As many as half of 
positive blood cultures are due to contaminants [60] and 
can lead to inappropriate antibiotic exposure and prolonged 
hospital length of stay [61]. Older women and men fre-
quently have positive urine cultures without symptoms or 
signs of infection. This has been termed “asymptomatic 
bacteriuria.” Asymptomatic bacteriuria is rarely seen in 
younger adults and becomes increasingly common at older 
ages. Asymptomatic bacteriuria is present in up to 20% of 
community- dwelling women over age 80 and 5–10% of 
men over age 80 as well as between 15% and 50% of nursing 
home residents [62].

Pyuria (presence of WBCs on urinalysis) is universally 
seen with asymptomatic bacteriuria. Presence of pyuria on 
urinalysis, the magnitude of pyuria, or the magnitude of the 
colony count seen on urine culture cannot be used to distin-
guish true infection from asymptomatic bacteriuria [63]. 
Studies have shown no benefits of treatment of asymptomatic 
bacteriuria [62]. Nevertheless, older adults with nonspecific 
symptoms of illness with positive urine cultures are often 
treated for urinary tract infections, exposing them needlessly 
to the potential for antibiotic-associated adverse drug effects 
as well as the potential harms from premature closure of the 
search for the true underlying diagnosis. Experts recom-
mend that positive urine cultures should not be treated in 
older adults without specific signs of infection localizing to 
the urinary tract, such as dysuria, urinary frequency, urgency, 
suprapubic discomfort, or costovertebral angle tenderness 
[63] (7 Box 6.1; . Table 6.1).
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       . Table 6.1 (continued)

Test Change with aging Clinical implication

Albumin Slight decline Unclear

Alanine aminotransferase Declined by 20% over 10 years of follow-up in 
one longitudinal study, from a mean of 20 to 
16 IU/L [34]

One study showed decreased sensitivity of tests for 
diagnosis of nonalcoholic fatty liver disease in the elderly 
[37]

Bilirubin A slight increase shown in one longitudinal 
study [38] but two smaller cross-sectional 
studies did not show this [39, 40]

Unclear

Glucose Fasting and postprandial levels rise Increased prevalence of impaired fasting glucose, 
impaired glucose tolerance, and diabetes mellitus with 
aging [44]

Hemoglobin Slight decline in mean hemoglobin with age Anemia is more common in the elderly but the majority of 
older adults don’t meet criteria for anemia. Alternate 
cutoffs for diagnosis of anemia in the elderly have been 
proposed but none have widespread acceptance

Platelets Declines a small amount, on average in one 
study by 10 × 109/L by age 60–69 and 20 × 
109/L in those older than 70 years [55]

Alternate reference ranges for age and gender have been 
proposed in Italy [56] but not in other populations

Urine culture Increasing prevalence of asymptomatic 
bacteriuria present in up to 20% of 
community- dwelling women over age 80 and 
5–10% of men over age 80 as well as between 
15% and 50% of nursing home residents [62]

Increased risk of overdiagnosis of urinary tract infection in 
the elderly

 Case Discussion

Our interpretation of the case changes 
once we consider age-related issues in 
laboratory test interpretation in older 
adults.

While the eGFR based on the MDRD 
equation reported by the lab is 46 mL/
min/1.73 m2, the patient’s estimated 
Creatinine Clearance based on the 
Cockcroft-Gault equation is 29 mL/min. If 
we feel that she needs treatment for DVT or 
PE, the correct enoxaparin dose for her 
level of kidney function is 50 mg SQ once 
daily rather than 50 mg SQ every 12 hours. 
Treatment for a UTI with ciprofloxacin 
should be 250 mg every 18 hours rather 
than 250 mg every 12 hours.

However, we may no longer feel that 
she needs treatment for DVT or PE. While 

her D-dimer level of 580 μg/L is above the 
standard clinical decision limit of 500 μg/L, 
it is below her age-adjusted clinical 
decision limit of 780 μg/L. Combined with 
her low pretest probability of pulmonary 
embolism based on the simplified Geneva 
rule, it is reasonable to forego anticoagula-
tion and further workup for PE.

While the patient has pyuria on her 
urinalysis, she has no localizing symptoms 
to suggest a urinary tract infection. The 
pyuria may represent asymptomatic 
bacteriuria. It may be prudent to withhold 
antibiotics.

The patient’s TSH is in a normal range 
for a 78-year-old. Combined with the 
normal free T4 level, there is no evidence 
for subclinical hypothyroidism. Even if 

there was a concern for subclinical 
hypothyroidism, a recent trial found no 
evidence of benefit of treatment in older 
adults [64].

A call to her daughter reveals that she 
has dementia and appears to be at her 
baseline mental status. She has gait 
impairment with a history of falls but 
refuses to use an assistive device. The 
unilateral leg swelling is chronic and due to 
venous insufficiency.

Your interpretation of the abnormal 
clinical and laboratory findings is trans-
formed with consideration of normal 
age- related changes in laboratory data and, 
equally importantly, with obtaining a more 
complete history. You start to make plans 
with her daughter for discharge home.
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7.1  Introduction

Ms. Adler is an 89-year-old female with a past medical history 
significant for hypertension, diabetes, mild cognitive impair-
ment, and a history of a myocardial infarction 10 years ago 
who comes to the emergency department with her daughter 
after having an unwitnessed fall at home. Ms. Adler recalls tak-
ing her medications that morning and eating breakfast; she 
does not know if she lost consciousness and cannot recall if she 
felt dizzy or nauseous before falling. Her medications include 
aspirin, metoprolol, hydrochlorothiazide, metformin, and 
glargine insulin.

Ms. Adler is a patient commonly encountered in various 
medical settings. She has multiple medical problems, is on 
many medications, and had a sentinel event, a fall, which 
could lead to significant morbidity. Was Ms. Adler’s fall due 
to her cognitive impairment, deconditioning, hypoglycemia, 
orthostatic hypotension, a cardiac arrhythmia, environmen-
tal factors like loose rugs on the floor, impaired vision, a 
combination of the above, or none of the above? When a 
patient comes to the ambulatory clinic, emergency depart-
ment, or even seen at home and has a chief complaint, gener-
ating a differential diagnosis is the first step to a working 
diagnosis and plan of care.

This chapter will delve into the formulation of a differen-
tial diagnosis and how to approach differential diagnoses in 
geriatric patients and those with multiple medical condi-
tions. Geriatric and multiple condition patients are similar in 
that they both have a pathophysiological milieu that is differ-
ent from a healthy, young adult. Both are likely to be bur-
dened by chronic medical conditions, which are treated with 
multiple medications and in many cases are likely to have a 
complex psychosocial situation that complicates diagnosis 
and management. For this chapter, the approach to differen-
tial diagnosis will be similar for these two groups of patients.

7.2  What Is a Differential Diagnosis?

A differential diagnosis begins when a patient presents with 
any symptom(s) or sign(s). It is a dynamic process based on 
information received that starts off broad and becomes nar-
rower with more information provided. A diagnosis can 
help determine the underlying cause of a disease. 
Determining which diseases may be causing a symptom is a 
combination of information gathering from history taking, 
physical examination, laboratory and radiographic data, 
and obtaining collateral information from family members 
and caregivers.

Formulating a differential diagnosis is a key skill 
learned and perfected by medical professionals. Medical 
errors account for the third leading cause of death in the 
US [1]. When formulating differential diagnoses, 32% of 
medical errors were related to clinician assessment errors 
[2]. Given the increase in medical error and complexities 
of patients as they live longer, a differential diagnosis and 

how to approach older adults and multiple condition 
patients are crucial.

Coming up with a differential diagnosis requires clinical 
experience and knowledge as well as using intuition and ana-
lytical processes [3]. Medical professionals can be blinded 
from anchoring biases, previous experiences or pattern rec-
ognition, and inaccurate information that may result in 
medical error or misdiagnosis. Understanding how to inter-
pret symptoms and signs as well as medical data including 
vital signs, laboratory values, and radiographic imaging is 
equally as important. When it comes to older adults and 
those with multiple conditions, presentations may be subtle 
and analytical data may have smaller differences, which will 
be further explained later in this chapter as well as in other 
chapters of this book.

7.3  How to Approach a Differential 
Diagnosis?

There is not one standardized method of teaching differential 
diagnoses to medical learners. There are many ways to 
approach a differential diagnosis, often dependent on the 
health profession and location of training. One approach 
entails taking a symptom and coming up with possible diag-
noses based on organ systems. Common organ system cate-
gories include neurology, pulmonary, cardiovascular, 
gastrointestinal, renal/genitourinary, gynecology, hematol-
ogy, infectious, endocrinology, or psychiatry. Within disease 
categories, there are various mnemonics that can be used to 
help remember possible diagnosis categories.

One strategy is a comprehensive system-based approach 
that goes after a certain Dr. Tom Prince who works at a 
Pediatric General Hospital (TOM G PRINCE MD PGH). 
This approach can be applied in the following way for a 
patient presenting with a cough.

 5 Trauma/Toxin/meds: Silicosis, asbestosis, trauma leading 
to pneumothorax, ACE inhibitors

 5 Oncologic/Ophthalmologic: Lung cancer, bronchogenic 
cancer

 5 MSK/rheumatology/autoimmune: Sarcoidosis, lupus 
with pleuritis

 5 Gastrointestinal: GERD, esophageal spasm, Zenker’s 
diverticulum

 5 Pulmonary: Asthma, COPD, atelectasis, bronchiectasis
 5 Renal: N/A
 5 Infectious: Pneumonia, upper respiratory infection, 

bronchitis, sinusitis, allergic rhinitis, TB, influenza
 5 Neurologic: Diaphragmatic spasms
 5 Cardiovascular: Congestive heart failure
 5 Endocrine: N/A
 5 Metabolic/genetic: N/A
 5 Dermatologic: N/A
 5 Psychiatric: Tic disorder
 5 GU/Gyn: N/A
 5 Heme: Pulmonary embolism

 A. Pelleg and R. Ramaswamy



79 7

. Table 7.1 outlines other mnemonics for approaching a dif-
ferential diagnosis. Besides an organ or systems-based 
approach, another way to approach a differential diagnosis is 
to look at illness onset whether it is acute or chronic. For a 
symptom like cough, the differential may include infections 
like bronchitis or pneumonia (acute) and malignancy 
(chronic). The time frame of a symptom can help narrow a 
differential diagnosis. Knowledge of the prevalence and pop-
ulation demographics will help with identifying which dif-
ferentials are more likely or common. Furthermore, diseases 
that should not be missed such as a heart attack or stroke 
ought to be part of a differential diagnosis. The organization 
of differential diagnosis can be by severity of illness or most 
severe consequences if not identified.

As outlined in Harrison’s Principles of Internal Medicine, 
some medical clinicians approach a differential diagnosis 
with pattern recognition through experience, memorization, 
and analytic reasoning via data collection and interpretation 
[4]. One must be cautious of not falling into heuristics, short-
cuts, or simplifying decisions. More specifically, an “availabil-
ity heuristic” can often occur, which is when a decision on a 
diagnosis is based on a recent patient case. That recent patient 
case may be an anomaly or may not be appropriate for a dif-
ferent patient. To help prevent this, a differential diagnosis 
approach should be broad, thoughtful, and systematic.

7.4  What Is Unique About Geriatric 
Patients?

Mr. Molina is a 78-year-old man who comes in for a routine 
visit to establish care with a new primary care doctor. He has 
no self-reported medical problems. He reports being able to do 
most of his activities of daily living (ADLs) independently. 
Recently, he has noticed that he gets short of breath when walk-
ing up the flights of stairs at the 63rd street subway station. He 
has even had to stop and rest when carrying a heavy bag. What 
is causing his shortness of breath?

In the US, a geriatric patient is a person above the age of 
65 years. This can be considered an arbitrary designation or 
a matter of convenience as that is the age Americans become 
eligible for Medicare. Some experts think an age of 75 years 
is more likely to represent the impact of chronic conditions 
and changes with aging on health as well as the need for 
expert geriatric care. The 85+ age group is the fastest grow-
ing cohort in the US today and will require more attention 
from medical providers [5]. Age is a strong independent 
risk factor for many medical conditions. Older adults have 
higher prevalence for certain diseases and syndromes, 
including cognitive disorders (dementia and mild cognitive 
impairment), functional disabilities (from a stroke, 
Parkinson’s disease, and arthritis), cardiovascular diseases, 
and cancer.

Homeostasis is the ability of the body to maintain equi-
librium even in the presence of external stimuli. With 
aging, there are changes to most organs and a reduction in 
size and function, which diminish the “physiological 
reserve” needed to maintain homeostasis in times of stress 
(. Fig. 7.1). Hence, it takes a lower dose of an insult, such 
as an infection or medication, to supersede the physiologic 
reserve of an older adult and manifest as clinical symp-
toms. The word “decompensation” is sometimes used to 
describe the inability of an organ (or an older adult) to 
compensate for acute overload from any form of stress. 
This homeostenosis or decompensation is thought to be 
gradual with time but can decline sharply with an acute ill-
ness. The age at which homeostenosis sets in or becomes 
clinically applicable can be different in every older adult; 
this age depends on their milieu of genetics, medical his-
tory, access to healthcare, and other social determinants. 
This may explain why as a geriatric healthcare provider, “If 
you have seen one 80-year old, you have seen ONE 80-year 
old!” This emphasizes the importance of looking beyond 
the chronological age of patients and assessing all medical 
problems and medically related complexities in a holistic 
manner.

       . Table 7.1 Acronyms for differential diagnosis

Acronym Medicine I vindicate AIDS A vitamin CDE

Categories Metabolic/Medications
Endocrine
Degenerative
Infection/Ischemia/Infarction
Congenital
Iatrogenic/Idiopathic
Neoplastic
Electrical (neurological/psychiatric)

Inflammatory
Vascular
Infectious
Neoplastic
Degenerative
Idiopathic
Congenital
Autoimmune
Trauma
Endocrine/metabolic
Allergic
Iatrogenic
Drugs
Social

Acquired
Vascular
Inflammatory
Trauma/Toxin
Autoimmune
Metabolic/Medication
Infection
Neoplastic
Congenital
Degenerative
Endocrine/Electrical
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In the above case of Mr. Molina with his shortness of 
breath, one could assume it is normal for physical exertional 
capacity to decline with aging. In the heart, normal aging 
brings about structural, histologic, molecular, and functional 
changes that contribute to this decreased physical tolerance. 
Some of these cardiac changes include: increased thickness of 
left ventricular wall, calcification of aortic and mitral valves, 
decrease in number of cardiomyocytes, decline in beta- 
adrenergic responsiveness, and a reduction in diastolic func-
tion and maximal heart rate [6]. Mr. Molina’s cardiac changes 
with aging could cause his shortness of breath; however, 
other factors must be considered as well.

Age in itself can be considered another predisposing fac-
tor that increases vulnerability to poor outcomes when 
exposed to noxious stimuli (. Fig. 7.2). The greater the base-
line vulnerability, the lower the intensity of the precipitating 
insult needed to cause a devastating outcome like morbidity 
or mortality. Although age is an important predictor, practi-
tioners should not forget to view a younger person with dis-
abilities and/or multiple chronic conditions as being just as 
or more vulnerable compared to a healthy counterpart.

There are physiologic changes with aging that affect phar-
macokinetics (what the body does to the drug) and pharma-
codynamics (what the drug does to the body). These changes 
make drug interactions and adverse drug events (ADE) more 
likely and should be considered as part of the differential 
diagnosis in a geriatric patient. An older adult presenting 
with new onset fatigue could have, for example, anemia or 
cancer, but should also be suspected of having an amplified 
effect of a medication, such as metoprolol (a beta-blocker), 
that could have been initiated recently. In fact, several pre-
sentations of geriatric syndromes including dementia, delir-

ium, depression, falls, urinary incontinence, and constipation 
can result from adverse drug events and inappropriate medi-
cation use [7]. The use of multiple or inappropriate medica-
tions or polypharmacy, which is common in older adults, can 
accentuate the likelihood of an ADE being the primary cause 
of a clinical presentation [8]. Appreciating this is vital because 
the majority of these ADE are considered preventable.

Single risk factors can lead to multiple disease states. One 
example of this is smoking and its correlation to cancers, 
heart disease, pulmonary disease, and vascular disease. It is 
worth emphasizing that in older adults, multiple etiologies or 
risk factors can be associated with a certain presentation of 
illness or disability. This is called a multifactorial causation. 
Not only are conditions with a multifactorial causation more 
challenging to identify and attribute; they are also more dif-
ficult to cure and palliate. Ms. Adler and her injurious fall 
described at the beginning of this chapter is an example of 
multifactorial causation. Her fall may be attributed to pro-
gressive cataracts, dehydration, inappropriate footwear, even 
worsening arthritis pain among others, or a combination of 
all factors. This multifactorial causation can cloud differen-
tial diagnoses and make presentations less straightforward.

Geriatric healthcare providers also need to look for what 
are often called atypical presentations. In reality, these pre-
sentations are not atypical, but can be common for older 
people who are ill. These presentations lack the usual signs 
and symptoms characterizing a particular condition or 
diagnosis often studied and validated in younger adults. For 
example, dyspnea and not chest pain is the most common 
presentation of myocardial infarction in older adults [9]. 
Fever, the cardinal feature of infection, is absent in 30–50% 
of frail, older adults, even in the setting of serious infections 

Stress
“The precipice”

Physiologic
reserves
available

Adverse
outcome

(eg. death,
hospitalization)

Physiologic
reserves

already in use

Stress
(eg. illness,

injury)

Increasing age

       . Fig. 7.1 Geriatrics and 
homeostenosis. (Based on 
information from Taffet [31])
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like pneumonia or endocarditis [10, 11]. The blunted febrile 
response in older adults is due to changes in multiple sys-
tems including the immune system and thermoregulatory 
processes. These and other pathophysiologic changes of 
aging in organ systems also cause other vital signs (blood 
pressure, pulse, and respiratory rate) to not respond appro-
priately when stressed [12]. Changes can be subtle. Hence, 
practitioners in geriatrics may need a heightened awareness 
and look beyond the typical vital signs or single point mea-
surements (like an elevated white blood cell count) to detect 
these atypical presentations.

Another important factor to consider is the heightened 
interrelationship of the biopsychosocial factors with somatic 
presentation of disease in older adults as compared to 
younger adults [13]. Incidence of psychological dysfunction 
like depression and apathy is higher. Moreover, social deter-
minants like absence of spousal or family support, unem-
ployment, limited health literacy, and food insecurity can 
greatly complicate a presentation in older adults. . Figure 7.3 
depicts this concept wherein the functional status is influ-
enced by not only the physical manifestation of disease but 
also by the psychological and socioeconomic factors. 
Consider, for example, an 84-year-old lady who presents with 
dizziness, near fainting, and inability to get out of the home 
in the past week. In addition to the plethora of differential 
diagnoses for a younger adult, medication nonadherence 
from not understanding medication instructions, an ADE 
from concurrent use of multiple neuropsychiatric medica-
tions, and progressive cognitive decline leading to reduced 

ability to cook and eat balanced meals are possible causes 
that must be included for an older adult. This highlights the 
importance of a holistic approach to data gathering, i.e., elic-
iting pertinent functional, psychological, and social history 
as part of the history of present illness [14].
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Precipitating factors
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High self-efficacy
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Multiple psychoactive
medications

Prolonged sleep
deprivation

Sleeping medication

Major surgery/general
anesthesia

       . Fig. 7.2 Vulnerability and 
insults in older adults. (Modified 
from Halter et al. [32])

Physical

Function

Psychological Socioeconomic

       . Fig. 7.3 Holistic patient approach. (Modified from Kane et al. [33])
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Ironically, some geriatric patients admitted to a hospital 
are also at risk for being labeled as a social admission. This is a 
patient in whom no acute medical issues are felt to be contrib-
uting; rather the patient’s social circumstances are felt to be 
the driving cause. Often in these situations, a thoughtful med-
ical workup is not pursued. It is important to remember that 
social admissions are heterogeneous and multifactorial (like 
other geriatric syndromes), with many potential contributing 
factors. Hence, while caregiver stress or another social deter-
minant may be the causative factor in such a hospital admis-
sion, one must not miss a reversible or undiagnosed pathology 
[15]. Every social admission should be an invitation to inves-
tigate the underlying and contributing causes.

7.5  What Is Unique About Multiple 
Condition Patients?

When a patient is referred as having multiple conditions, the 
term multimorbidity may come to mind. Multimorbidity is 
when a patient has two or more chronic, degenerative, or ter-
minal illnesses that are difficult to control and when com-
bined together can provide serious side effects [16]. Patients 
with multimorbidity often have increased healthcare utiliza-
tion, have decreased functionality, have increased pain and 
suffering, and often have shorter life expectancies. Identifying 
the etiology of a symptom and creating a differential diagno-
sis are challenging in multimorbidity due to the difficulty in 
correlating symptoms to a particular disease process. There 
are less linear relationships between disease pathology and 
symptoms when a patient has many diseases [17]. Like geri-
atric patients, multiple condition patients have atypical pre-
sentations and further complications from infections and 
interventions.

The American Geriatrics Society (AGS) created an expert 
panel providing recommendations on how to care for older 
adults with multimorbidity [18]. These guiding principles 
highlight the importance of asking patients their primary 
concerns, considering patient preferences and prognosis, 
evaluating interactions among treatments and conditions, and 
weighing benefits and harms when considering treatments. 
Multiple condition patients are likely to have a greater number 
of medications and healthcare providers and specialists 
involved in their care, thereby presenting similar challenges 
like a complex geriatric patient. A practical approach to mul-
timorbid patients includes prioritization of medical issues, 
exploring patient’s goals and preferences, and coordinating 
care with the healthcare team members (clinicians, pharma-
cists, social workers, and mental health providers) [19].

7.6  What Are Challenges in Creating 
a Differential Diagnosis?

The complexities described so far bring many challenges to 
coming up with differential diagnoses for geriatric and  
multiple condition patients. Based on pathophysiology and 

differing presentation symptoms, geriatric and multiple con-
dition patients require closer attention given atypical presen-
tations. This section will delve into various barriers, its 
detrimental impact on patients’ health, and strategies to 
mitigate them. In most cases, being aware of these barriers 
alone will enable the clinician to draw a better set of differen-
tials and provide better care.

Gathering information or history taking in a geriatric or 
multiple condition patient can be challenging for many rea-
sons. Subtle or profound cognitive, mood, hearing, or visual 
impairments can impede efficient and accurate data gather-
ing. Knowledge of baseline impairments among patients can 
help clinicians seek additional information from family, care-
givers, and others involved with patient care. Patients should 
be encouraged to use their vision and hearing aids at each 
medical visit. A quick cognitive assessment like the clock- 
drawing or the Mini-Cog test can assess deficits in executive 
functioning and delayed recall.

It is not unusual for a geriatric healthcare provider to 
indulge in detective work to get the whole story, which is 
crucial for formulating an accurate differential diagnosis. 
When relevant, an extra step with a phone call to the phar-
macist, the specialist physician, or the home care agency 
will clarify a key component of history. Further, in order to 
differentiate between baseline impairment and superim-
posed pathological change as the cause of the patient’s pre-
sentation, the time frame of the presenting complaint is 
important. An older adult with worsening confusion over a 
few days should be evaluated for an infection and other 
causes of delirium, whereas someone with cognitive wors-
ening over months to years likely has some form of progres-
sive dementia.

Low health literacy is ubiquitous, but poorly recognized 
[20]. This can be particularly problematic in geriatric and 
multiple condition patients, who are likely to have multiple 
chronic problems, are prescribed multiple medications, 
follow with multiple specialists, and hence have to process 
and utilize a lot of medical information to take care of their 
health. This can lead to behaviors often inaccurately cate-
gorized as nonadherent. To improve the patient-physician 
interaction, a clinician should use universal communication 
precautions – minimal use of medical jargon, deliver infor-
mation in small packets, and check for understanding 
using teach-back methods. Ask Me 3® is another strategy 
that empowers patients to be an advocate for themselves 
and relay complex information from one provider to 
another. It consists of three questions that patients should 
ask their provider at the end of the visit: What is my main 
problem? What do I need to do? Why is it important for me 
to do this? [21].

An under-evaluated component of history taking that 
is pertinent in older adults is the social history. Alcohol 
misuse by older adults is often overlooked, likely either due 
to physician biases about aging adults or due to attribution 
of symptoms and signs to other problems common in geri-
atric patients [22]. Relating back to the beginning of the 
chapter, think about Ms. Adler who presented with a fall. If 
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she was not asked about alcohol use, peripheral sensory 
neuropathy secondary to chronic alcohol would not be 
part of the differential diagnosis. Many older adults con-
tinue to drink the same quantity of alcohol as they did 
when they were younger, without realizing that their body 
composition changes with aging, which makes them more 
likely to experience harmful effects of alcohol (“You do 
become a cheaper drunk with age.”). Compounding that 
problem is the common occurrence of low or reduced 
drinking of water among older adults. We suggest the rou-
tine use of CAGE screening questions to look for alcohol 
use disorder in older adults that endorse drinking any 
amount of alcohol [23].

Also, clinicians may be inclined to avoid asking details of 
sexual activity in their geriatric patient, often from false 
assumptions, ageist beliefs, or personal discomfort in asking 
a sexual history. This is despite the fact that 25–50% of older 
adults continue to be sexually active [24]. Asking a sexual 
history and considering a sexually transmitted illness may be 
appropriate for a differential diagnosis. Approaching this 
sensitive (and possibly uncomfortable) topic with an open- 
ended question such as “Tell me about your sex life?” can be 
helpful before probing for more specific details.

Knowledge of a patient’s religious practice and cultural 
background can influence history taking and the differential 
diagnosis [25]. For example, fasting rituals during Ramadan 
and Yom Kippur can lead to hypoglycemia and dehydration- 
related presentations. Psychiatric diagnoses can be challeng-
ing to explore in certain cultures that still stigmatize mental 
health disorders or consider depression and apathy to be a 
normal part of aging.

It cannot be stressed enough that a detailed medication 
history is one of the most crucial components of a geriatric 
patient history, especially those with multiple conditions and 
medications. Medication reconciliation, which is a several 
step process, includes confirming the medication indication, 
dose, frequency, and patient’s compliance as well as under-
standing potential side effects from the medication [26]. 
Clinicians faced with challenging lists of medications should 
seek assistance from team members – pharmacists, nurses, 
and doctors – to reduce medication discrepancies. In today’s 
electronic world, utilization of online resources and mobile 
applications to perform a drug interaction check at the bed-
side is feasible and highly recommended.

When performing the physical examination, clinicians 
should review the vital signs closely. As mentioned earlier in 
the chapter, older adults are less likely to mount a febrile 
response to infection or injury. Conversely, they are more 
likely to present with a lower temperature than normal; the 
use of reliable low-reading thermometers can accurately 
identify hypothermia. While older adults are at risk for 
strokes and heart attacks from chronic hypertension, they are 
uniquely predisposed to dangerous presentations from hypo-
tension. If feasible, clinicians should attempt to get ortho-
static vital signs for all patients. If not, a standing blood 
pressure alone can be helpful in identifying those at risk for 
orthostatic hypotension [27].

7.7  How to Approach Geriatric or Multiple 
Condition Patients?

At first glance, a differential diagnosis may be similar between 
young and older adults. However, age and disease complexity 
are important in determining what is most likely and what 
needs immediate versus deferred action. When drawing dif-
ferential diagnoses in older adults and those with multiple 
conditions, one may be reminded of Hickam’s dictum 
(“Patients can have as many diseases as they damn well 
please.”), which supports the possibility of various disease 
processes contributing simultaneously to a patient presenta-
tion [28]. In contrast, the counter-strategy of Occam’s razor 
(based on a principle of diagnostic parsimony) supports a 
single unified diagnosis to explain a multitude of symptoms, 
signs, and laboratory data. This paradigm in which clinical 
findings lead directly to a unifying diagnosis has been found 
true in fewer than half of older patients studied [29]. Similar 
to Hickam’s dictum theory, older adults are likely to have mul-
tiple diagnoses that explain a clinical presentation. Thinking 
back about our patients, Ms. Adler who fell and Mr. Molina 
who had progressive shortness of breath, they both have mul-
tiple diagnoses and disease processes that can explain their 
clinical presentations, aligning with Hickam’s dictum theory.

A comprehensive geriatric assessment that includes a 
detailed psychosocial and functional assessment along with 
geriatric-specific screenings for hearing, vision, depression, 
and cognitive impairment is ideal; however, it may not be 
practical in every clinical setting. Busy clinicians will need a 
strategy to quickly develop an age-appropriate differential to 
help provide patient-centered care. Learners and geriatric 
healthcare providers may want to utilize the following tools 
to ensure complete data gathering and appropriate hypothe-
sis generation. These tools will also minimize biases that may 
lead to errors in clinical reasoning and premature closure 
when generating differential diagnoses.

Geriatric ROS At the conclusion of history taking, the 
Geriatric Review of Systems (ROS) can be utilized to further 
assess symptoms and systems, which are not only more com-
mon in older adults but also unlikely to be shared with the clini-
cian unless specifically asked. The DEEP IN mnemonic is a 
helpful way to remember the components of the Geriatric ROS.

 5 D – Dementia, Depression, Driving, Drugs
 5 E – Eyes (vision)
 5 E – Ears (hearing)
 5 P – Physical Performance, Phalls (for falls), Psychosocial
 5 I – Incontinence (and constipation)
 5 N – Nutrition

Positive findings in the Geriatric ROS will help formulate a 
more relevant differential diagnosis. For example, in the case 
of Ms. Adler who fell at home, the knowledge of worsening 
urinary incontinence will allow consideration of a urinary 
infection or a home hazard. An example of a home hazard 
may be lack of optimal lighting, causing a fall at home.

Differential Diagnoses in the Setting of Advanced Age and Multiple Conditions
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Geriatric 5Ms© Once data gathering is completed, the next 
step is to streamline obtained information and create a priori-
tized differential diagnosis list. Any of the strategies mentioned 
in 7 Sect. 7.3 and . Table 7.1 of this chapter can help with this 
process (acute/chronic, most likely/rare/not-to-be-missed, 
severity- based, etc.). In the case of older adults and those with 
multiple conditions, prioritizing a differential diagnosis can be 
further enhanced by the use of a geriatric lens in order to ensure 
inclusion of syndromes and issues that are more prominent in 
older adults. The Geriatric 5Ms depicted in . Fig. 7.4 by the 
five fingers of the hand is a simplified communication frame-
work to describe core competencies in Geriatrics in a manner 
that learners and clinicians can easily understand and remem-
ber [30]. It reminds clinicians to be cognizant of the disorders 
of the mind, mobility, and medications, to acknowledge the 
multi-complexity of many geriatric patient situations, and 
above all, to tailor the management based on what matters 
most to that patient.

For example, by purposefully applying the Geriatric 
5Ms to Ms. Adler’s case, the following can be added to 
the differential diagnosis: progression of her mild cogni-
tive impairment to dementia or depression (mind), 
arthritis or age-related deconditioning (mobility), hypo-
glycemia or orthostatic hypotension from inappropriate 
use of one of her diabetes or hypertension medications 
(medications), reduced dietary intake from a recent 
change in her social support (multi-complexity), and her 
preference for wearing socks in the home despite prior 
counseling to use flexible shoes for walking inside the 
home (matters most).

In conclusion, providing high-quality patient-centered 
care begins with the development of an accurate and perti-
nent differential diagnosis. Tools like the Geriatric ROS and 
the Geriatric 5Ms offer a holistic and comprehensive 
approach to the differential diagnosis process for our geriat-
ric and multiple condition patients.

Take-Home Messages

 5 Geriatric and multiple condition patients are simi-
lar in the complexity they present to the clinician. 
They are likely to have several chronic conditions, 
take multiple medications, and have a higher 
likelihood of psychosocial factors affecting their 
health.

 5 Being aware that clinical presentations of 
common conditions in this population can differ 
significantly from that in younger adults can 
reduce the risk of missed diagnoses, morbidity, 
and mortality.

 5 Reduction in physiologic reserve in most organ 
systems (homeostenosis) and pharmacokinetic 
and pharmacodynamic changes with aging 
predispose older adults to be more vulnerable to 
poor outcomes from exposure to precipitating 
stressors, including various medications.

 5 A detailed social history, with attention to 
substance use, sexual activity, cultural and 
religious practices, and caregiver stress can be 
crucial.

 5 Obtaining collateral information from family 
members and caregivers is often necessary and 
very helpful, particularly for patients with 
cognitive disorders or altered mental status.

 5 Geriatric and multiple condition patients are at 
higher risk for drug interactions and adverse drug 
events as the cause of the clinical presentation; 
hence, medication reconciliation should be 
prioritized.

 5 Using the Geriatric Review of Systems in the data 
gathering process and the Geriatric 5Ms (mind, 
mobility, medications, multi-complexity, matters 
most) in the differential diagnosis generation 
process can be a vital part of a systematic 
approach to older adults and those with multiple 
conditions.
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8.1   Sepsis in the Older Adult

8.1.1   Introduction

Sepsis is a serious universal health problem that if left untreated 
will lead to high morbidity and mortality. Older adults have a 
high susceptibility to developing sepsis in part related to the 
natural consequence of immunosenescence. The two most 
common causes of sepsis in the older adults are pneumonia 

and urinary tract infections (UTIs). Multiple medical problems 
further add to the severity of sepsis and subsequent organ dys-
function. It is important to recognize that older adults present 
atypically when infected which could lead to delays in early 
medical management. These symptoms include generalized 
body weakness, anorexia, and confusion. The cornerstone of 
successful management of sepsis requires early intervention 
with source identification, pathogen speciation, risk factor mod-
ification, and appropriate antimicrobial therapy administration.

       . Table 8.1 Definitions of sepsis, bacteremia, and related 
disordersa

Disorder Definition

Infection A pathologic process caused by the invasion of 
normally sterile tissue or fluid or body cavity by 
pathogenic or potentially pathogenic 
microorganisms

Bacteremia Presence of bacteria in the blood

SIRS The systemic inflammatory response to a 
variety of clinical insults exhibited by at least 
two of the following: (1) temperature >38 °C 
or <36 °C, (2) heart rate >90 beats/min, (3) 
respiratory rate >20 breaths/min with a 
PaCO2 < 32 mm Hg, and (4) WBC > 12,000/mm3 
or <4000/mm3 or >10% immature (band) forms

Sepsis SIRS and documented or suspected infection

Severe sepsis Sepsis complicated by organ dysfunction

Septic shock Sepsis complicated by hypotension (ie, 
SBP < 90 mm Hg or MAP < 60 mm Hg) despite 
adequate fluid resuscitation

Abbreviations: MAP mean arterial pressure, SBP systolic blood 
pressure, SIRS systemic inflammatory response syndrome, WBC 
white blood cells
aAmerican College of Chest Physicians/Society of Critical Care 
Medicine Consensus Conference definitions [1]

GC is an 88-year-old female residing in a 
high-rise building who was transferred to 
the hospital for worsening mental status. 
She has a past medical history pertinent for 
neurocognitive impairment, hypertension, 
mild COPD, osteoporosis, type 2 diabetes 
mellitus on insulin, and osteoarthritis. Upon 
arrival at the emergency room, she was 
found to have a respiratory rate of 24, 

blood pressure of 140/70 mmHg, tempera-
ture of 100.4F, and white blood cell count 
of 17,000 cells/microLiter. Her chest 
radiograph revealed a non-specific lower 
lobe infiltrate. Per her home health aide, 
she might have aspirated after she was 
given a food supplement shortly after 
dinner and after she was found to have 
been coughing incessantly. She was then 

started on intravenous ceftriaxone and 
azithromycin. A few hours into her stay, she 
developed hypotension requiring 
intravenous fluids. Blood cultures revealed 
gram positive cocci in clusters. She was 
empirically treated with vancomycin. Her 
daughter arrives and requests the provider 
to give her a medical update.

 Case Presentation

8.1.2   Discussion

Sepsis continues to be a serious universal health prob-
lem associated with high morbidity and mortality despite 
improvements in approach to diagnosis and treatment [1]. 
Older adults are at particularly increased susceptibility to 
developing sepsis. Pneumonia accounts for 50% of all cases 
of sepsis [2].

Sepsis is defined as a clinical syndrome of systemic 
inflammation related to its response to an infection. On the 
other hand, bacteremia denotes the presence of bacteria in 
the blood [3]. Although not every patient with bacteremia 
has sepsis, the syndrome is under-recognized in patients with 
bacteremia especially among older patients who may not 
exhibit the common manifestations of the systemic inflam-
matory response syndrome. . Table 8.1 shows the definition 
and continuum from inflammation to infection [3].

8.1.2.1   Risk Factors
There are well-known risk factors for sepsis that relate to an 
older adult’s predisposition to infection and to the likelihood 
of progression to organ dysfunction. Non-modifiable risk 
factors include age, gender, and ethnicity. There is a higher 
prevalence of developing sepsis in the very young and the 
very old patients. It also appears that there is a male predilec-
tion and African- American propensity for its development. 
A study by Martin et al. in 2006 concluded that compared to 
younger patients, geriatric patients aged 65 years and above 
had 13 times more risk of developing sepsis with a twofold 
risk of death from sepsis. For those who survived, they were 
more likely to be functionally debilitated requiring skilled 
nursing and rehabilitation after hospitalization. Another 
well-known risk factor for developing sepsis is a compro-
mised immune system that stems from immunosenescence 

as a function of aging. This pertains to a dysregulated 
immune function that is a direct result of a reduced number 
of T lymphocytes associated with a consequent decreased 
ability to mount an appropriate response to new pathogens 
[4]. This puts them at higher risk for more severe infections 
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and/or relapses and recurrences. Further compounding this 
picture is the high likelihood that an older adult has mul-
tiple concurrent chronic conditions such as heart disease, 
cancer, and other progressive organ-specific diseases. The 
Centers for Disease Control (CDC) estimates that 80% of 
older adults have at least one chronic condition and 50% 
have two chronic conditions [5]. The consequences of having 
these chronic conditions include recurrent hospitalizations 
that may require procedural manipulation leading to an even 
heightened predisposition to sepsis. It is well-supported that 
multiple comorbidities are associated with higher severity 
of sepsis and subsequent organ dysfunction [6, 7]. As pre-
viously mentioned, procedural manipulation for an organic 
pathology may not be uncommon. The presence of invasive 
devices such as Foley catheters and intravenous lines are 
potential sources for infection. In fact, up to 25% of hospi-
talized patients have Foley catheters whereas over 90% of 
patients in the intensive care units have a Foley in place for 
strict monitoring of urine output [8]. Among patients older 
than 65 years, the genitourinary system was the most com-
mon site of sepsis.

8.1.2.2   Geriatric Considerations
Infections in the older adult may occur atypically as far as 
clinical manifestations are concerned [9]. The implication 
therefore leads to diagnostic and therapeutic delays leading 
to significant morbidity and mortality. Conversely, clini-
cians may overprescribe antimicrobial therapy in relation 
to a fear that any form of atypical clinical manifestation 
may be indicative of an infection putting people at risk for 
developing superimposed infection with Clostridium dif-
ficile, adverse drug reactions, and antimicrobial therapy 
resistance.

The 2016 Surviving Sepsis Campaign includes guidelines 
for pediatric patients and adult patients without clear distinc-
tion for the special population, i.e., older adults. Keeping in 
mind that there are age-related changes to the way patients 
respond to infection, there arises the challenge of ambiguity 
in clinical presentation. Often times, the older adults present 
without localized features typical of sepsis [10]. This paucity 
of symptomatology could lead to older adult patients pro-
gressing more rapidly to severe sepsis or septic shock with 
severe cardiovascular dysfunction [11]. Elderly patients typi-
cally suffer from one or more chronic conditions in addition 
to recurrent hospitalizations thereby depleting an already 
impaired physiologic response to critical illness; hence there 
is a call to action to identify sepsis signs and symptoms early 
on so that timely and appropriate interventions could be put 
into place [12].

Flaherty and Zwicker looked into the atypical pre-
sentation of illness in an older adult patient [13]. They 
further categorized atypical presentation into vague pre-
sentation, altered presentation, and non-presentation or 
under- reporting of illness. Vague presentation pertains 
to symptoms that are considered non-specific. Examples 
include changes in behavior, functional decline, falls, confu-
sion, anorexia, malaise, generalized weakness, and urinary 

incontinence [14]. The 2013 study by Wester looked at a 
large sample (n  =  700) of patients with bacteremia. They 
found that the older adult patients presented with atypical 
symptoms notably confusion, falls, malaise, incontinence, 
and immobility [6]. Only about 20% of patients with altered 
mentation are thought to be an atypical symptom of acute 
illness. Agitation and withdrawal behavior are sometimes 
the sole presentation of acute sepsis in older adults. Further 
complicating this scenario is the fact that older patients may 
present with altered mentation even in diseases that are not 
of infectious origin. This deters early diagnosis and manage-
ment of acute illness. The altered presentation of atypical 
illness pertains to signs and symptoms that are otherwise 
well-known to a younger cohort of patients but not the 
elderly. The presence of fever and leukocytosis are often-
times blunted. A systematic review by Lu in 2010 found that 
older patients aged 60 and above have body temperatures 
that are considered lower than normal [15]. This is pos-
sibly attributed to age-related changes in vasomotor func-
tion, skeletal muscle response, and temperature perception. 
Hence, with sepsis, hypothermia is a more ominous sign of 
sepsis rather than hyperpyrexia. This is further supported 
by the fact that there is evidence showing hypothermia as an 
independent predictor of mortality for elderly patients with 
sepsis. As far as leukocytosis goes, about 60% of patients will 
present with this diagnostic finding when serious infection 
is present [16]. The last form of atypical presentation is non-
presentation of acute illness. This refers to conditions and 
symptomatology that are considered by older adult patients 
as “part of normal aging.” These tend to go under-noticed 
and under-reported. Some examples include progressive 
hearing loss, stiffness of muscles, and dental problems. The 
presentation of sepsis is therefore challenging as older adult 
patients could dismiss new symptomatology that may be 
considered as normal and will have learned to cope with 
them. It is therefore necessary to have a good grasp of 
normal age-related changes in aging as well as the atypical 
forms of presentation for early diagnosis and intervention. 
A comprehensive evaluation with emphasis on nuances and 
subtleties of symptoms is mandatory.

8.1.2.3   Pathophysiology
The susceptibility to developing infections in the older adult 
relates to the changes in the immune system as part of the 
normal process of aging. Adaptive immunity is significantly 
impaired such that cell-mediated and humoral immunity 
responses are diminished [17, 18]. As cytokine and chemo-
kine signaling are altered with advancing age, higher levels 
of pro-inflammatory cytokines such as tumor necrosis fac-
tor alpha and interleukin-6 are implicated in sepsis. These in 
turn lead to leukocytic activation, leukocyte-vascular endo-
thelium adhesion, and endothelial dysfunction [19]. There is 
also a component of a prothrombotic state in sepsis possibly 
related to tissue factor expression from activated immune 
cells that subsequently leads to the clotting factor-associated 
microvascular thrombosis, capillary blood flow damage, and 
reduced blood perfusion [20].
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8.1.2.4   Disease Management
The cornerstone of successful management of sepsis requires 
early intervention with source identification, pathogen spe-
ciation, risk factor modification, and antimicrobial therapy 
administration. In some cases, surgical management might 
be warranted such as drainage of an abscess and removal of 
infected surgical devices in vivo. Empiric antibiotic therapy 
with broad-spectrum coverage should be started as soon as 
sepsis is suspected (within the first hour) while continu-
ing to pursue an investigation of the possible source(s). 
For the older adult patient, it is important to take note of 
the unique aspects of drug dosing, drug level monitoring, 
and adverse drug effects in relation to altered pharma-
cokinetics [21]. All patients with severe sepsis and septic 
shock should receive aggressive fluid resuscitation without 
delay. For the geriatric population, it is also important to 
monitor for the risk of fluid overload leading to respiratory 
symptoms though the risk of under-resuscitation is more 
likely than over-resuscitation due to the increase capaci-
tance of the vasculature as a result of sepsis. In patients 
with septic shock and therefore unresponsive to fluids, use 

of vasopressive agents such as norepinephrine or dopamine 
may be indicated. Vasopressin may be utilized as an adjunct 
to catecholamines for refractory shock [22]. In very specific 
instances, there might be a role for hydrocortisone supple-
mentation though may sound counter- intuitive due to the 
effect of steroids on an already impaired immune system 
[23]. Additional supportive measures that may be utilized 
in severely ill patients include periodic blood transfusions 
and low tidal volume mechanical ventilation (<6  mL/kg 
predicted body weight) [24].

The severity of sepsis correlates directly with higher mor-
tality rates. This is probably the most important prognostic 
marker. However, there are other variables that are indepen-
dent predictors of mortality such as older age, severe pre- 
existing illnesses, and a gram positive infection. There are 
some studies that showed that older patients with bacteremia 
have a higher risk for death [25]. Octogenarians and older 
were 2.4 times more likely to die in the hospital compared to 
a much younger cohort of geriatric patients [26]. Moreover 
for patients who survive sepsis, there are an observed func-
tional decline and impaired quality of life [27].

GC was subsequently transferred to the 
medical floor where she was continued on 
the previous antibiotics. Final speciation of 
the blood culture revealed staphylococcus 
epidermidis. Since this was believed to be a 
colonizer, vancomycin was discontinued. 
She had another episode of relative 

hypotension and required at least a liter of 
fluids. Her blood pressure improved. 
Further workup did not reveal any urinary 
tract infection. Subsequent days showed a 
decreasing trend in the white blood cell 
count. Her antibiotics were continued for 
5 days. During her hospitalization, she 

started to perk up and slowly advanced her 
diet to a more regular one while also 
continuing inpatient physical therapy. She 
was discharged to a skilled nursing facility 
in stable condition and with further need 
for rehabilitation.

 Case Conclusion

8.2   Pneumonia in the Elderly

8.2.1   Introduction

With the rising population of older adults 65  years and 
above, there is a corresponding higher risk for acquiring 
infection such as pneumonia due to altered immune sys-
tem as a function of aging. Furthermore, concurrent medi-
cal conditions and functional disability are associated with 

increased risk for serious infection. The clinical presenta-
tion of pneumonia in the older adult is insidious, non-spe-
cific, and atypical. It is therefore important to start empiric 
antimicrobial therapy while awaiting results of diagnostic 
tests. Hospitalization is oftentimes necessary. Early targeted 
management will help prevent worsening of infection lead-
ing up to severe sepsis and septic shock. Unfortunately, 
patients with severe pneumonia have the worst prognosis 
overall.

GC is an 88-year-old female who was recently 
treated in the hospital for pneumonia and 
with a known medical history of neurocogni-
tive impairment, hypertension, diabetes, 
osteoporosis, type 2 diabetes mellitus 
on insulin, mild COPD, and osteoarthritis 
presented to the clinic with malaise and 

weakness. On further workup she was 
observed to have a high white blood cell 
count of 18,000 cells/microliter. Her chest 
radiograph was notable for an infiltrate. She 
was initially prescribed an oral antibiotic 
however before taking her first dose, she 
fell getting up a flight of stairs. Her husband 

called 911 and was subsequently brought to 
the ED. Her blood pressure was 90/60 mmHg. 
Her baseline blood pressure reading is in the 
130s mmHg. She was immediately started on 
IVF with good response and started on broad 
spectrum antibiotics. There was no fracture 
of her lower extremities.

 Case Presentation
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8.2.2   Discussion

There is an increasing number of older adults in America. By 
2030, it is projected that about 20% of the population (71 mil-
lion) belong to the geriatric age group. It is a noticeable trend 
in the patient population across care settings from hospitals 
to nursing homes [28]. Older adults are especially vulnerable 
to pneumococcal pneumonia and hence active vaccination is 
strongly encouraged by healthcare providers. It is important 
for medical providers to recognize that multiple chronic medi-
cal conditions and functional disability are associated with an 
increased risk for serious infection [29]. Moreover, medical 
management is oftentimes delayed because of atypical presenta-
tions such as weakness and confusion; paucity of classic clinical 
cues such as fever; and the masking of symptoms related to com-
peting acute medical illnesses in the background of age-related 
changes to the immune system known as immunosenescence.

8.2.2.1   Risk Factors
A number of risk factors may be associated with the develop-
ment of infection such as pneumonia to include malnutrition, 
alcoholism, urinary incontinence, and institutionalization. 
The mortality of pneumonia in older adults is approximately 
three to five times that of younger adults, but the rate is pro-
foundly influenced by comorbidity which confers a relative 
risk of 4.1. Comorbidity is defined as cancer, collagen vascu-
lar disease, or advanced liver disease. Other independent risk 
factors for mortality upon hospital admission include func-
tional disability, old-old age (>85  years old), hypotension 
(systolic <90 mmHg), tachycardia (>110 beats per minute), 
and serum creatinine level of >1.5 mg/Dl [30].

8.2.2.2   Geriatric Considerations
In this population, the presentation of pneumonia is insidi-
ous. Non-specific and atypical symptoms may herald the 
onset of the clinical manifestations of pneumonia. Acute 
confusion, malaise, and weakness may be the initial manifes-
tations. The classic symptoms of fever, cough, chest pain, and 
rigors may not necessarily be present. The atypical manifesta-
tion poses a challenge in the early detection and subsequent 
intervention for pneumonia resulting in further complica-
tions such as severe sepsis.

8.2.2.3   Pathophysiology
Typical community-acquired bacterial pathogens include 
Streptococcus pneumoniae, Haemophilus influenzae, Morax-
ella catarrhalis, Legionella species, Mycoplasma pneumoniae, 
Chlamydia pneumoniae, and Staphylococcus aureus. Com-
mon nosocomial pathogens include Klebsiella pneumoniae, 
Escherichia coli, and Pseudomonas species. When patients get 
admitted to the ICU for other medical reasons, they are espe-
cially susceptible to developing pneumonia. An intubated 
patient is a classic example.

Ventilator-associated pneumonia (VAP) is a specific type of 
pneumonia defined as a pulmonary infection arising in greater 
than or equal to 48 hours after endotracheal intubation with 
no evidence of pneumonia at the time of intubation or the 

diagnosis of a new pulmonary infection if the initial admission 
to the ICU was for pneumonia [31]. In a prospective cohort 
study of 27 European ICUs by Blot et al., VAP for older patients 
intubated for at least 2  days did not occur more frequently 
among the elderly, but the associated mortality in these patients 
was higher. Enterobacteriaceae, E. coli, and Klebsiella species 
were the prevalent microorganisms associated with VAP [32].

8.2.2.4   Disease Management and Overall Impact
Antimicrobial therapy is necessary in treating pneumonia irre-
spective of severity. However parenteral antibiotics are required 
for patients with severe pneumonia. The speciation of microor-
ganisms and antibiotic nomograms will assist in the selection 
of the appropriate antibiotics. Hospitalization is often necessary 
for older adults especially when other associated factors previ-
ously mentioned as well as potential complications exist such 
as empyema, sepsis, endocarditis, and meningitis among oth-
ers. Prognosis in relation to disease trajectory is worse for older 
adult patients with severe pneumonia. Additionally, when this 
happens, oftentimes patients will require a higher level of mon-
itoring such as the intensive care unit setting.

The study by Blot also confirmed that older age, diabetes 
mellitus, septic shock, and infection with a high-risk patho-
gen are important predictors for mortality in this population. 
These predictors are not the same for older patients residing 
in nursing homes and presenting with lower respiratory tract 
infections. A nested cohort study by Carusone et al. in 2007 
identified that the severity of pneumonia and its radiographic 
confirmation conferred greater risk for hospitalization and 
mortality [33]. In two separate studies looking at outcomes 
implicating the role of functional status on the morbidity 
and mortality risk, Torres’ study showed that functional sta-
tus was an independent risk factor for short- and long-term 
mortality in hospitalized patients with community acquired 
pneumonia (CAP), whereas CAP severity influenced func-
tional decline [34]. Mody’s prospective cohort study on the 
other hand concluded that older adults who were func-
tionally independent before admission were more likely to 
present with less severe pneumonia and a shorter length of 
stay [35]. Therefore, assessment of physical function before 
and during hospitalization should be an integral part of the 
comprehensive clinical evaluation in all older adults with 
pneumonia. This information is helpful in re-evaluating 
pneumonia severity scores which do not typically include 
functional status as a parameter to take into consideration.

 Case Conclusion

GC was subsequently admitted to the hospital again and com-
pleted the course of antibiotics for 5 days. She started feeling 
better although she reported that on the third day of admission, 
she developed episodes of diarrhea which improved spontane-
ously. She is back to her usual happy self. Initial recommenda-
tion was for subacute rehabilitation. However, she herself felt 
well enough to continue physical therapy at home especially 
since she has a home health aide 12 hours a day. Her daughter 
agreed with this plan. She was advised close follow-up in the 
clinic within a week post-discharge.
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8.3   Coronary Artery Disease (CAD)/ Acute 
Coronary Syndrome (ACS)

8.3.1   Introduction

Advanced age is a known risk factor for the development of 
coronary artery disease (CAD) by virtue of the cumulative 
effects of the normal aging process and presence of cardiovas-
cular risk factors such as hypertension, obesity, and diabetes 

mellitus. It is considered an independent predictor of poor 
outcomes following an acute coronary syndrome. Age- 
associated physiological changes and the presence of chronic 
co-morbidities such as heart failure, diabetes mellitus (DM), 
renal disease, and anemia often account for variations in the 
clinical presentation of ACS in older adults. It is important 
to have a high index of suspicion for ACS along with the 
appreciation of its context. This is needed in assessing elders 
to achieve timely diagnosis and appropriate treatment.

GC is an 88-year-old female residing inde-
pendently in a high-rise building who was 
visiting her grandchildren in the northeast 
when she complained of fatigue, dyspnea, 
and nausea. She has a past medical history 
pertinent for neurocognitive impair-
ment, hypertension, osteoporosis, type 2 
diabetes mellitus on insulin, mild COPD, 
and osteoarthritis. She initially thought 
that this had something to do with the 
food that she had eaten and the numerous 
activities she had with her grandchildren. 

Her symptoms continued to persist. She 
was not eating or drinking as much. Her 
daughter who had checked in on her 
encouraged her mother to seek help. In the 
ED, she was found to have a blood pressure 
of 160/70 mmHg. Her normal is around 
130s mmHg. She had a heart rate of 87 and 
respiratory rate of 20. She was not febrile. 
Her blood sugar was 180 mg/dL. Her last 
food intake was supper the night of her ED 
visit. Initial electrocardiogram was non-
diagnostic. It showed old Q waves in the 

inferior leads. She had a mild heart attack 
in the past as per her. Her urinalysis was 
not indicative of any infection. Her chest 
radiograph did not show any infiltrate. 
GC is concerned that she might have yet 
again another bout of pneumonia. She was 
hospitalized twice in the last 6 months for 
this. Blood work was done. While awaiting 
her test results, she was given a dose of 
aspirin and nitroglycerin with some relief 
of her dyspnea and nausea.

 Case Presentation

 Case Discussion

Advanced age is a well-known risk factor for coronary artery 
disease (CAD) and an independent predictor of poor outcomes 
following an acute coronary syndrome (ACS). Cardiovascular 
disease remains the leading cause of death in adults over the 
age of 65. The rising prevalence of cardiovascular disease with 
advancing age may be attributed to the cumulative effects of 
the normal aging process and cardiovascular risk factors, which 
also increase with age. It is estimated that about 60% of hospital 
admissions for ACS (which includes unstable angina and acute 
myocardial infarction) occur in this age group [36].

8.3.1.1   Risk Factors
Advanced age has been independently associated with 
increased mortality in both ST elevation MI (STEMI) and 
non-ST elevation MI (NSTEMI). Mortality is at least three-
fold higher in patients over 85 years old compared to those 
under the age of 65. Each 10-year increase in age has been 
shown to be associated with a 75% increase in hospital mor-
tality. The risk continues 30 days to 1 year after hospitaliza-
tion, with mortality rates of 15% for older adults 75–85 years 
old and 25% for adults older than 85 years [37]. Other well- 
known risk factors include a history of smoking, hyperten-
sion, obesity, renal disease, and diabetes mellitus.

8.3.1.2   Geriatric Considerations
Older adults with acute coronary syndrome often have an 
atypical presentation of cardiac symptoms that can cause 
delays in care and impact patient outcomes. They are less 
likely to present with the typical ischemic chest pain often 

described as “pressure-like” quality, sub-sternal, radiating 
to jaw, neck or left shoulder. Chest pain is less frequent, and 
patients are more likely to describe dyspnea on exertion or 
fatigue. As a result of this atypical presentation, older patients 
who present to the emergency department with ACS and a 
chief complaint other than chest pain are often misdiagnosed 
and undertreated and have higher in-hospital mortality rates 
than adults aged younger than 65 years with chest pain [38]. 
Age-associated physiological changes and the presence of 
chronic co-morbidities such as heart failure, diabetes mellitus 
(DM), renal disease, and anemia often account for variations 
in the clinical presentation of ACS in older adults. It is impor-
tant to have a high index of suspicion for ACS along with the 
appreciation of its context. This is needed in assessing elders 
to achieve timely diagnosis and appropriate treatment [39].

As previously mentioned, chest pain may be absent, and 
dyspnea or acute shortness of breath is often the presenting 
symptom of acute MI in the elderly. Other vague symptoms 
such as confusion, dizziness, syncope, or gastrointestinal com-
plaints such as nausea and vomiting can be described. The 
symptoms may also be less likely to be induced by physical 
exertion. Rather, these are often precipitated by hemodynamic 
stressors such as an acute illness, infection or dehydration 
[40]. Older adults tend to have non-diagnostic electrocardio-
grams (ECG) due to baseline changes such as left ventricular 
hypertrophy (LVH), left bundle branch block (LBBB), paced 
rhythm, prior MI-related EKG findings, and electrolyte abnor-
malities. Normal cardiac changes with aging include prema-
ture ventricular contractions (PVCs) with age, first degree 
atrioventricular (AV) block, left atrial dilatation (LAD), and 
less likely to have ST segment elevation (STE) changes.
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The combination of an atypical presentation, vague symp-
toms with physical exam findings, and non-diagnostic EKGs 
often leads to a delayed presentation in an acute care setting 
and consequently delays workup and management. It is also 
important to note that the differential diagnoses for acute MI 
in the elderly is broad and includes other cardiovascular con-
ditions as well as a number of pulmonary, gastrointestinal, 
musculoskeletal, or neurological disorders. Major cardiovas-
cular conditions include unstable angina, aortic dissection, 
pericarditis, and acute pulmonary edema. It is important to 
consider pulmonary disorders such as pneumonia, pulmo-
nary embolism, and pleural effusion; gastrointestinal diseases 
such as esophagitis, reflux esophagitis, peptic ulcer disease, 
pancreatitis, and cholelithiasis; musculoskeletal conditions 
such as costochondritis and muscular strain; and psychiatric 
issues such as anxiety and hyperventilation syndrome [41].

8.3.1.3   Pathophysiology
The mechanism implicated in the development of athero-
sclerosis includes the complex interplay of numerous factors 
to include oxidative stress, mitochondrial function, genet-
ics, lipid metabolism, extracellular matrix, coagulation and 
hemostasis, inflammation, and endothelial homeostasis. All 
of these play important roles in vascular aging per se. The sig-
naling factors can contribute to both age-related macrovas-
cular and microvascular remodeling leading to myocardial 
dysfunction and ischemia.

8.3.1.4   Disease Management and Overall 
Impact

While age is an important and well-known determinant of 
outcomes for patients with acute coronary syndromes (ACS), 
there still tends to be a disproportionately lower use of car-
diovascular medications and invasive treatment even among 
elderly patients with ACS who would potentially stand to 
benefit [42]. Many clinical trials continue to exclude patients 
on the basis of age, which often leads to limited data to guide 
the care of older adults. As a result, there is uncertainty about 
benefits and risks particularly with newer medications or 
invasive treatments and in the setting of advanced age or 
complex health status. The clinical decision making for older 
patients can be challenging in this heterogeneous population. 
It is imperative to take into consideration not only the relative 
risk and benefit of treatments or interventions, but also con-
ditions unique to older patients such as geriatric syndromes 
of polypharmacy and frailty, cognitive impairment, physi-
cal function, independence, support system, and quality of 
life that influence treatment goals and outcomes. Treatment 
decisions in both the inpatient and outpatient setting should 
be individualized and informed by patient’s preference and 
health status [43].

It is critical that all medical providers involved in the care 
of older adults in a clinical setting appreciate the fact that 
the older the patient, the more likely he or she will have an 
atypical presentation of ACS, including NSTEMI or STEMI 
[44]. Myocardial infarctions often occur without chest pain 
in patients with advanced age. As previously mentioned, 

history and physical exam findings may be unrevealing, and 
EKG interpretation may differ. It is important to consider 
other possible angina equivalent in order to prevent delays 
in care and workup as these may impact management deci-
sions and clinical outcomes. Frontline providers such as 
emergency nurses are often the first healthcare providers 
to assess and triage older adults for ACS and initiate life-
saving evidence- based protocols such as aspirin or oxygen. 
Emergency providers including physicians, nurses, physi-
cian assistants, and nurse practitioners must be knowledge-
able and vigilant in their assessment of ACS and identifying 
red flags in this high-risk population. Patients presenting 
with atypical symptoms are less likely to receive an aspirin, 
thrombolytic therapy, or percutaneous coronary interven-
tion (PCI). These delays in time to treatment modalities 
place older adults with ACS at risk for higher mortality. 
Early recognition of symptoms suggestive of ACS by the 
emergency care team can improve patient outcomes. Nurses 
and physician extenders need to have a good understanding 
of the different symptoms in older adults and incorporate 
questions about how they normally function to include the 
subtleties in changes and atypical presentations. Using these 
strategies, the inter- professional care team of emergency 
nurses, physicians, physician assistants, and social work-
ers can increase the likelihood of early recognition of ACS, 
reducing treatment delays and improving hospital mortality 
rates [37].

Family and Caregiver Role and Educational 
Resources
All patients and/or their families and caregivers should have 
an understanding of their disease process especially those at 
high risk for cardiovascular disease. In this heterogeneous 
population of older adults, the role of family and caregivers 
can vary based on the patient’s acute presentation, diagnosis, 
management, and baseline cognitive and functional status. 
Therefore, it is important to have an individualized approach 
when it comes to post-acute management, care transitions, 
and follow-up plans.

Clear information about the patient’s diet, changes in 
medications, post-procedural care, and follow-up appoint-
ments should be reviewed and documented in the dis-
charge instructions. All the patient’s medications should be 
reconciled at the time of discharge with the medication list 
from admission. It is important to educate both patient and 
caregiver about the symptoms of coronary artery disease 
to include recurrent ischemia, complications from the dis-
ease and current treatments, and the urgency to report such 
symptoms to avert further ischemic damage [45, 46].

Community Resources
It is extremely important that a careful and comprehensive 
transition plan is provided at the time of hospital discharge 
for older adults admitted with ACS.  The patients’ risk- 
stratification, medications, and interventions initiated in the 
acute hospital setting may impact important medical deci-
sions in other areas [47].
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Outpatient follow-up arrangements should be made 
prior to discharge with the primary care physician and 
a cardiologist. It is important to gather resources with 
the help of discharge planners, social workers, pharma-
cists, consultants if needed to manage co-morbidities, 

nutritionists, cardiac rehabilitation personnel, and nurs-
ing personnel in every care setting. Safe transitions of care 
among the different settings of the ACS patient are a vital 
component of optimizing treatment in both inpatient and 
outpatient settings.

GC underwent further workup in the 
emergency department. She presented 
with high troponin levels. Her serial electro-
cardiographic readings did not show any 
ST segment elevation. By this time, she was 
already started on aspirin and as needed 
morphine and nitroglycerin. She was 

given atorvastatin in addition to the above 
medications. At home she was on mainte-
nance losartan and metoprolol. Both were 
continued for as long as her blood pressure 
readings could tolerate. She was managed 
medically with close monitoring by the 
cardiology team. While in the hospital, she 

was seen by a nutritionist regarding her 
diabetic diet and by the physical therapist 
who worked with the cardiologist regarding 
the most appropriate bedside cardiac reha-
bilitation exercises. After a few days in the 
hospital, a decision was made to continue 
her rehabilitation in a subacute facility.

 Case Conclusion

8.4   COPD in the Elderly

8.4.1   Introduction

Chronic obstructive pulmonary disease (COPD) is a preva-
lent disease in the elderly that is associated with high mor-
bidity and mortality. It is a major public health challenge. 
Older adults are at high risk for developing COPD given 
age- related pulmonary changes in function and cumulative 
effects of exposure to risk factors over time. The systemic 

manifestations along with the presence of common medi-
cal problems cause significant symptom burden that affects 
overall quality of life. The main goals of COPD manage-
ment include reduction of symptoms, frequency, and 
severity of exacerbations and a decreased risk of hospital-
izations. Smoking cessation should be encouraged and sup-
ported at every encounter. COPD treatment in the elderly 
requires a comprehensive inter-professional approach to 
the optimal prevention and management of exacerbations 
and progression.

GC is an 88 year-old female with a past 
medical history of hypertension, CAD, type 
2 diabetes on insulin, osteoporosis, COPD, 
and osteoarthritis who started to develop 
progressive shortness of breath and 
intermittent cough while recuperating in a 
subacute rehabilitation facility. Her cough 
is productive with whitish sputum that is 
worse in the morning. She has a long-
standing history of smoking one pack per 
day since age 40. She did not report of any 
fever, chills, chest pain, nausea, vomiting, 
abdominal pain, constipation, and diarrhea. 
Vital signs included normal temperature 
97.9 °C, normotensive at 135/85 mmHg, 
respirations 18 per minute, and heart rate 

of 85 beats per minute. Focused physi-
cal exam findings revealed non-labored 
breathing, clear lung fields with prolonged 
expiratory phase, decreased breath sounds 
at the bases, and faint wheezing on expira-
tion bilaterally. Her heart sounds showed 
regular rate and rhythm and normal S1 
and S2 with strong peripheral pulses. There 
were no JVD and peripheral edema. Chest 
radiograph demonstrated hyper-inflated 
lungs and normal heart and mediastinum 
without any evidence of pleural effusion, 
consolidation, or pneumothorax.

Laboratory markers were notable for 
WBC 5000 per microliter, hemoglobin 
of 14 grams per deciliter, and platelets 

of 400,000 cells per microliter. The basic 
metabolic panel and renal function tests 
were within normal range. Previous 
spirometry testing a few days ago showed 
forced vital capacity (FVC) 75%, forced 
expiratory volume in 1 second (FEV1) 60% 
and post- bronchodilator FVC 85%-FEV1 
65%. The primary team, patient, and the 
daughter have all been in communication 
with each other regarding the plan to 
either manage her in the skilled facility or 
transfer her to the emergency department. 
GC verbalized that she has been in and 
out of the hospital over the last 6 months 
and would prefer to remain in the current 
setting.

 Case Presentation

8.4.2   Discussion

Chronic obstructive pulmonary disease (COPD) is a debili-
tating chronic condition that is associated with high morbid-
ity and mortality globally [48]. It is estimated that 3.2 million 
people died of COPD in 2015. This is an 11.6% increase com-
pared to the 1990s. In the United States, COPD is prevalent 
in more than 14% of adult population older than 65 years old 
[49]. It is the third leading cause of death in over 150,000 older 

Americans. Both the death rate and prevalence of COPD 
increase with agel. COPD is half as prevalent as asthma but 
has eight times more common deaths than asthma. Its high 
prevalence and chronicity is associated with substantial eco-
nomic and social burden with a direct relationship between 
the severity of the disease and cost of care including work-
place and home productivity [50]. Burden of obstructive dis-
ease impacts an elderly person’s physical, psychological, and 
social function thereby decreasing overall quality of life [51].

 N. M. Javier et al.



95 8

8.4.2.1   Risk Factors
An aging lung is vulnerable to respiratory infections, e.g., 
pneumonia, which contribute greatly to the onset and pro-
gression of COPD. Smoking, whether active or second-hand 
exposure, is the single biggest risk factor leading to chronic 
lung inflammation. Exposure to noxious particles from out-
door pollution, occupational exposure (e.g., organic and 
inorganic dusts and chemicals and fumes), and biomass fuels 
(smoke from cooking and heating homes with open fires) 
in poorly ventilated dwellings are important risk factors for 
developing chronic airflow limitation [52]. Other risk fac-
tors that may contribute to developing COPD are genetics 
(alpha- 1- antitrypsin deficiency), congenital lung abnor-
malities, bronchial hyper-reactivity, and low socioeconomic 
status [51, 53].

8.4.2.2   Geriatric Considerations
Chronic obstructive pulmonary disease (COPD) is a com-
plex disease that puts older persons at high risk due to age- 
related pulmonary changes and cumulative effect of exposure 
to noxious stimuli over the years.liv Structural changes that 
occur are chest wall rigidity and poor compliance due to 
kyphoscoliosis, calcification of intercostal cartilage, or 
arthritis of the costovertebral joints. There are loss of elas-
tic recoil and a decrease in respiratory muscle (diaphragm 
and intercostal muscles) strength due to sarcopenia and 
muscle atrophy [53]. Changes at the level of the connec-
tive tissue lead to parenchymal change and destruction. 
The tracheobronchial tree diameter narrows and alveolar 
ducts enlarge leading to homogenous airspace enlargement 
but decreased alveolar surface area for gaseous exchange. 
This is commonly described as senile emphysema as it can 
be found in non- smokers and mimics smoking-induced 
COPD.li Age-related lung changes cause airflow limitation, 
air trapping, hyperinflation, decline in minute ventilation, 
and increased ventilation- perfusion mismatch. On spirom-
etry, these changes are reflected as decreased forced vital 
capacity (FVC) and forced expiratory volume in 1  second 
(FEV1) of 25–30 mL/year in non-smokers and approximately 
60–70 mL/year in smokers ≥65 years old, increase in resid-
ual volume (RV), and functional residual capacity (FRC) 
[50, 54]. Further PaO2 decreases will cause more hypoxia 
that in turn increases the normal Alveolar-arterial (A-a) 
gradient. They are at risk for aspiration-related infections 
due to loss of airway protection or swallowing abnormali-
ties, decreased pulmonary capillary density, and increased 
mucous plugging. In addition, reduced peripheral chemo-
sensitivity to carbon dioxide (CO2) can lead to altered ven-
tilatory response to hypercapnia and a decline in innate and 
adaptive cell and humoral-mediated immunity. Collectively, 
complex changes of an aging lung predispose them to respi-
ratory infections increasing morbidity and mortality in older 
adults [53]. Patients typically present with a combination of 
signs and symptoms of chronic bronchitis, emphysema, and 
reactive airway disease. Symptoms include chronic progres-
sive cough and shortness of breath with colorless sputum 
that vary day to day and often present earlier than airflow 

limitation. Intermittent wheezing and chest tightness can 
also be present. Dyspnea, occurring late in life, is a cardinal 
symptom of COPD and can cause significant disability and 
anxiety due to air hunger. COPD diagnosis should be sus-
pected in a patient with chronic and progressive symptoms of 
shortness of breath, cough, and/or sputum production with 
a history of exposure to risk factors, e.g., smoking. COPD is 
under- diagnosed in the elderly. Older adults are less likely to 
seek attention as they consider dyspnea a normal part of the 
aging process. Physicians underestimate symptom severity 
due to less prominent tachycardia or pulsus paradoxus dur-
ing COPD exacerbations [54].

8.4.2.3   Pathophysiology
Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) defines COPD as a common preventable and 
treatable disease. It is characterized by persistent airflow 
limitation that is usually progressive and associated with an 
enhanced chronic inflammatory response in the airways and 
the lungs to noxious particles or gases. COPD is a syndrome 
that is comprised of inflammatory chronic bronchitis (CB), 
bronchiectasis, emphysema, and reversible airways disease 
[53, 54].

To diagnose COPD, obtain a thorough medical history 
including exposure to risk factors, pattern of symptom devel-
opment, past medical history (including any lung abnor-
malities, hospitalizations for respiratory disorders, other 
co-morbidities), family history for chronic respiratory dis-
eases, impact of disease on the patient’s life, and social and 
family support available to the patient [55].

COPD symptoms like cough, sputum production, and/
or shortness of breath are not specific and can occur in other 
chronic illnesses. Objective testing with spirometry helps 
establish diagnosis and severity of airway limitation using 
the GOLD criteria. Spirometry is reproducible and easily 
performed in an office setting. A ratio of FEV1/FVC < 0.70 
post- bronchodilator therapy is diagnostic for persistent air-
flow limitation and thus of COPD.  Repeated measures on 
two separate occasions can be used to confirm obstruction 
defect. The reduced ratio of FEV1/FVC fails to distinguish 
between age-related airflow limitation and COPD-related 
airflow obstruction thus over-diagnosing and mistreating 
COPD in older adults. Hence, it is recommended to consider 
using FEV1/FVC score z score < −1.64 (defining the lower 
limit of normal at the fifth percentile of the normal distribu-
tion). This is associated with respiratory symptoms, impaired 
mobility, frailty status, COPD hospitalizations, and mortality 
[56]. It is important to correlate spirometric measurements 
with symptoms and risk factors. Additional pulmonary 
testing can include measuring lung volumes, performing a 
6-minute walk test, and diffusion lung capacity of carbon 
monoxide (DLCO). Patients with an FEV1 < 50% should get 
evaluated with arterial blood gas (ABG) testing to screen for 
hypoxia and hypercapnia. Although the physical exam is part 
of the assessment, it is rarely diagnostic and lacks sensitiv-
ity. Elderly patients are limited in performing spirometry 
due to lack of coordination and cognitive impairment. Only 
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70% of community-dwelling adults can perform spirometry 
assessments [51]. The Mini Mental State Exam (MMSE) can 
be used quickly to exclude adults with cognitive dysfunction. 
The differential diagnosis to be considered in COPD man-
agement includes congestive heart failure (CHF), asthma, 
bronchiectasis, vocal cord dysfunction, respiratory tract 
tumors, and other chronic pulmonary disorders. Elderly 
patients with COPD should be assessed for concomitant 
chronic diseases. Age-related pulmonary function changes 
coupled with COPD burden has a multi-factorial impact 
on the older adult in the areas of nutrition, cognition, and 
physical function. Having COPD increases the risk of other 
diseases, e.g., cardiovascular disease, osteoporosis, anxiety, 
depression, diabetes mellitus, and lung cancer. Comorbidities 
have an independent influence on mortality and hospital-
ization. Patients with COPD requiring long-term oxygen 
therapy are more likely to die of acute on chronic respiratory 
failure. Once COPD diagnosis is established, the next step in 
management would be to perform an evaluation of the level 
of airflow obstruction, its impact on patients’ health status, 
and risk of future exacerbations. These assessments will allow 
physicians to individualize treatment plans. Spirometry will 
assess airflow limitation and categorize severity into GOLD 
1 through 4. Refer to . Table  8.2 for GOLD classification 
of severity. Patients’ symptoms should be objectively mea-
sured with tools such as the COPD Assessment Test (CAT) 
(8 domain scale ranked 0 through 5  in each domain that 
goes from 0 through 40  in which a score of more than 10 
represents significant symptoms), Modified British Medical 
Research Council (mMRC) Questionnaire (scale where 
patients self-report breathlessness from 0 through 4), and the 
COPD Control Questionnaire (CCQ). COPD exacerbations 
refer to acute worsening of respiratory symptoms requiring 
additional therapies. It is important to know how often a 
patient is treated for flare-ups with antibiotics and/or cor-
ticosteroids. Exacerbations are classified as mild, moderate, 
and severe. Mild exacerbations are treated with short-acting 
bronchodilators (SABDs) only. Moderate exacerbations are 
treated with SABDs plus antibiotics and/or oral corticoste-
roids. Severe exacerbations require hospitalizations. The lat-
ter can be associated with acute respiratory failure and poor 

prognosis with a high likelihood of mortality. A history of 
more than two exacerbations per year is a good predictor of 
the risk for future exacerbations.li

8.4.2.4   Disease Management and Overall 
Impact

COPD management should be focused on reducing symp-
toms, risk of future exacerbations, and further lung injury. 
GOLD recommends categorizing patients using the ABCD 
tool when assessing symptom burden, risk of future exacer-
bations, and GOLD severity on an ongoing basis. Refer to 
. Fig.  8.1 for the refined ABCD assessment tool. The first 
domain is to determine how breathless a patient is using 
either the COPD Assessment Test (CAT) or mMRC test. If 
the mMRC is 0 to 1 or the CAT < 10, the patient falls in cat-
egory A or C. If the mMRC ≥2 or the CAT ≥ 10, then the 
patient falls into category B or D. Next, assess the COPD risk 
in two domains using the GOLD classification and history 
of exacerbations. GOLD severity 1 or 2 and 0 to 1 exacer-
bations fall under category A and B. Likewise GOLD sever-
ity 3 or 4 with ≥2 exacerbations falls under category C and 
D. When assessing the risk, choose the highest risk according 
to GOLD grade or exacerbation history.

Pharmacotherapy in COPD management is similar to 
that of a younger patient. Older patients are often excluded 
from clinical trials due to advanced age and the presence of 
multiple co-morbidities. The goal of COPD management is 
to reduce symptoms, reduce frequency and severity of exac-
erbations, and improve exercise tolerance in patients. COPD 
treatments should be based according to individual assess-
ment of symptoms, severity and exacerbation risks then cat-
egorized into categories A through D.  Refer to . Table  8.3 
for pharmacologic treatment approach for COPD.  Most 
common classes of medications used to treat include bron-
chodilators (beta-2-agonists and anti-muscarinics), combi-
nation bronchodilator therapy, corticosteroids (inhaled and 
oral), methylxanthines (e.g., theophylline), phosphodiester-
ase-4 inhibitors (roflumilast), and antibiotics (macrolides). 
Most common short-acting beta-2-agonist (SABA) used is 
albuterol; long-acting beta-2-agonist (LABA) is formoterol; 
short-acting anti-muscarinic (SAMA) is ipratropium; and 
long-acting anti-muscarinic (LAMA) agent is tiotropium. 
Other pharmacologic treatments used for COPD include 
alpha-1-antitrypsin augmentation therapy, antitussives, and 
vasodilators [52].

Inhaler drugs should be individualized based on patient 
access, cost, and most importantly patient’s ability to use the 
inhaler. Proper inhaler technique is of high relevance and 
cannot be over-emphasized. Techniques should be dem-
onstrated and confirmed using the teach-back approach at 
every visit to ensure adherence and correct use of the inhaler. 
Although COPD is not a curable disease, clinical trials have 
demonstrated mortality benefits with non-pharmacologic 
therapies such as smoking cessation. Efforts should be made 
to identify and reduce exposure to risk factors. Cigarette 
smoking is common and easily identifiable. Smoking ces-
sation is the most important therapeutic intervention to 

       . Table 8.2 Grading of Severity of airflow limitation in COPD 
(Based on post-bronchodilator FEV1) Based on GOLD guidelines 
2018

In patients with FEV1/FVC < 0.70:

GOLD 1: Mild FEV1 ≥ 80% predicted

GOLD 2: Moderate 50% ≤  FEV1 < 80% predicted

GOLD 3: Severe 30% ≤  FEV1 < 50% predicted

GOLD 4: Very severe FEV1 < 30% predicted

Definition of abbreviation: COPD chronic obstructive pulmonary 
disease, GOLD Global Initiative for Chronic Obstructive Lung 
Disease
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improve healthcare and reduce mortality. Therefore, indi-
viduals who smoke should be encouraged and supported in 
quitting efforts. Mortality benefit is also seen with long-term 
oxygen therapy in hypoxic patients, non-invasive ventilation, 
and lung volume reduction surgery (LVRS) in certain popu-
lations. In addition, patients should regularly participate in 
physical activity to avoid physical deconditioning which can 
worsen chronic dyspnea. Patients with high symptom burden 
(belonging to Groups B, C, D) should partake in pulmonary 
rehabilitation for improvement in symptoms and quality of 
life. Annual influenza [57] and pneumococcal polysaccha-
ride vaccines (PCV 13 and PPSV 23) should be given to all 

patients with COPD especially those with severe COPD and 
cardiac disease as they decrease incidence of lower respira-
tory tract infections. Overall, healthcare professionals should 
offer education and coach patients to adapt behaviors that 
will help manage the disease.

COPD is a highly symptomatic disease that can sig-
nificantly worsen physical, social, and emotional function. 
Symptoms of the disease include dyspnea, fatigue, cough, 
weight loss, lung infections, and concurrent mental health 
considerations such as anxiety, insomnia, depression, and 
social isolation. With ongoing COPD management, provid-
ers should either incorporate or refer patients to palliative 

Spirometrically 
confirmed 
diagnosis

Post-bronchodilator 
FEV1/FVC < 0.7

Gold 1

FEV1
(% predicted)

Gold 2

Exacerbation
history

≥2
or

≥1 leading
to hospital
admission 

0 or 1 
(not leading 
to hospital 
admission)

50–79

30–49

<30

Symptoms

C D

A

mMRC 0–1
CAT < 10

mMRC ≥ 2
CAT ≥ 10

≥ 80

B

Gold 3

Gold 4

Assessment of 
airflow limitation

Assessment of 
symptoms/risk of 

exacerbations

       . Fig. 8.1 The refined ABCD assessment tool

       . Table 8.3 Pharmacologic treatment for COPD (table recreated based on GOLD 2018 guidelines). LABA = long- acting beta-2-agonist. 
LAMA = long-acting antimuscarinic agent. ICS = inhaled corticosteroid [51, 56]

Patient 
category

FEV 1 predicted Exacerbation history Symptoms Suggested therapy

A GOLD 1
mild
FEV1 ≥ 80%

0–1 per year Few:
mMRC 0–1
CAT < 10

Bronchodilators prn (short- or long-acting)

B GOLD 2
moderate
FEV1 50–79%

Significant:
mMRC ≥ 2
CAT > 10

LABA or LAMA
or LABA + LAMA

C GOLD 3
severe
FEV1 30–49%

≥2 per year or ≥1 lead-
ing to hospitalization

Few:
mMRC 0–1
CAT < 10

LAMA or LABA + LAMA or
or LABA + ICS

D GOLD 4
very severe FEV1 < 30%

Significant:
mMRC ≥ 2
CAT > 10

LAMA + LABA or LABA + ICS or
LABA + LAMA + ICS
Consider: Roflumilast (if FEV1 < 50% and chronic 
bronchitis) or macrolide (in former smokers)
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care specialists regardless of stage. Palliative care is focused 
on reducing symptoms while also providing psychosocial and 
spiritual support for best possible quality of life for patients 
and families [58]. Palliative care specialists are able to engage 
in communication and education with patients and families 
regarding prognosis, goals, and preferences in patients with 
life-limiting illness to include COPD.  Studies have shown 
patients with COPD are less likely to receive palliative care 
services compared to patients with lung cancer despite simi-
lar end-of-life symptom burden [59, 60].

 Case Conclusion

GC was immediately given nebulizations with albuterol and 
ipratropium with a maintenance plan of every 6 hours of 
treatment. She was placed on oxygen via nasal cannula which 
provided relief to her dyspnea. She was empirically started on 
azithromycin to reduce severity of illness and hospitalization. 
She was continued on her inhaled corticosteroids and had 
received a prior dose of intravenous solumedrol to control the 
inflammation. She stayed in the skilled facility. Hospitalization 
was averted. She was extremely happy with this decision 
although she also knew that if her condition changed, she 
would have to be transferred to the hospital.

8.5   Asthma in the Elderly

8.5.1   Introduction

Asthma is a chronic disease that affects people across the age 
spectrum from young to old. The older adult population aged 
65 years old and above account for the highest rate of hospi-
talizations and mortality. The clinical presentation of asthma 
varies in the geriatric population including the concept of 
normal aging when the symptom of breathlessness occurs. 
Hence, the symptomatology might be overlooked by clinicians 
which in turn leads to a delay in diagnosis and management. 
The challenge also lies in the overlap of symptomatology with 
other diseases such as heart failure and obstructive lung dis-
ease. There is no single diagnostic test for asthma. The goals 
of asthma management are the same as in the general adult 
population, namely, to achieve good symptom control; reduce 
risk of impairment and decline in lung function; minimize 
risks of future exacerbations, fixed airflow limitation; and 
minimize polypharmacy and adverse effects of treatment. An 
interdisciplinary approach and education of caregivers on how 
to administer medications are critical to a successful adher-
ence to the care plan for optimal control of asthma symptoms.

GC is an 88-year-old female with a past 
medical history of mild cognitive impair-
ment, hypertension, coronary artery 
disease, GERD, type 2 diabetes, osteoar-
thritis, osteoporosis, and mild COPD who 
presented to her primary care provider 
with 8 weeks of cough and shortness of 
breath. These symptoms were preceded by 
an upper respiratory tract infection (cough, 
sore throat, nasal congestion, malaise, and 
subjective fevers). After the resolution of her 

URI, she then developed a non-productive 
cough with periods of shortness of breath 
both at rest and with activity. Her shortness 
of breath and cough have also awakened 
her from sleep numerous times in the past 
month. Though she lives alone and is quite 
independent, she has a home health aide 
for about 12 hours four times per week. She 
had a 5–10 pack-year smoking history in 
her 20s. On her lung exam she was found 
to have non-labored breathing with a pro-

longed expiratory phase and faint wheezing 
bilaterally. Chest x-ray was unremarkable 
for any acute pulmonic process. The patient 
recounted that when she was in her 20s, she 
had recurrent hospitalizations for wheezing 
requiring steroids and inhalers. There were 
no prior episodes of intubation. In the clinic, 
she was given a nebulization treatment 
with albuterol and ipratropium. She insisted 
to finish the treatment so she can avoid 
going into the hospital again.

 Case Presentation

8.5.2   Discussion

Asthma is one of the most common chronic diseases world-
wide. Traditionally, it is considered a disease of childhood and 
adolescents. However, its prevalence among US adults age 
65 years and older is 6.6% as compared to 6–8% in younger 
adults [61]. The older adult population account for the highest 
rate of asthma hospitalizations [62] with more than 50% of 
fatalities annually in this age group resulting in high hospital 
and medication costs [63]. As the aging population is expected 
to rapidly increase up to 86 million by year 2050, the number 
of older adults with asthma will continue to rise thus having a 
great impact from a global healthcare perspective [64].

8.5.2.1   Risk Factors
Age and genetics are the two biggest risk factors for the 
development of asthma. In addition to classic asthma trig-
gers, cold temperatures, environmental allergens, or irri-
tants, asthma in the elderly (AIE) can also be triggered by 

medications (aspirin, non-steroidal anti-inflammatory, ACE 
inhibitors, or beta-blockers) which are commonly used in this 
population. AIE can be divided in two categories. The first 
category, early-onset asthma, includes adults who develop 
classic asthma symptoms in childhood or early adulthood 
with persistence later in life. The second category, late-onset 
asthma, includes adults who develop asthma at an advanced 
age [54, 65]. Diagnosing the latter is challenging as it is less 
common with marked heterogeneity in presentation as com-
pared to classic early-onset asthma and the presence of other 
chronic conditions such as COPD that can mimic asthma. 
This makes the differential diagnosis of asthma in the elderly 
patients longer as compared to younger asthmatics.

8.5.2.2   Geriatric Considerations
As with any chronic illness, there are challenges to diagno-
sis and management of asthma in the elderly. Symptoms 
are often overlooked by physicians and patients as 
patients perceive breathlessness as normal part of aging, 
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physical  deconditioning, age-related lung function decline, 
and chronic airway remodeling (increase chest wall stiff-
ness, decreased respiratory muscle, and elastic recoil), low 
reversibility potentially leading to fixed airflow obstruction, 
absence of atopy/allergy symptoms, and less reporting of 
nocturnal symptoms [54]. A spectrum of phenotypic expres-
sions, age- related lung changes, lifetime accumulation of 
insults by environmental factors, and co-existence of other 
co- morbidities in the older population makes asthma an 
under- reported, overlooked, under-diagnosed, misdiag-
nosed, and thus undertreated medical condition. Failure 
to appropriately diagnose, treat, and manage asthma leads 
to increased symptom burden and poor psychological and 
physical quality of life [64]. Thus, special consideration and 
additional strategies need to be incorporated when manag-
ing asthma in older adults. Despite the difference in presenta-
tion, asthma is treated with the same principles as in all ages.

8.5.2.3   Pathophysiology
Asthma is a heterogeneous disease characterized by chronic 
airway inflammation and episodic symptoms varying in 
intensity such as wheezing, shortness of breath, and chest 
tightness along with airflow obstruction and bronchial 
hyper-responsiveness [54].

8.5.2.4   Disease Management and Overall 
Impact

There is no single diagnostic test for asthma. To establish 
diagnosis of asthma, a clinician should determine that symp-
toms of airflow obstruction or airway hyper-responsiveness 
are present and that airway obstruction is at least partially 
reversible. A clinician must get a detailed history, perform a 
physical exam, and test to confirm expiratory flow limitation. 
History of variable respiratory symptoms includes wheez-
ing, shortness of breath, cough, and chest tightness varying 
in time and intensity. These symptoms tend to worsen at 
night or early morning upon waking up. They are triggered 
by exercise, cold air, laughter, and exposure to allergens. 
They are often preceded by or worsen with upper respiratory 
infections. As asthma symptoms are very non-specific and 
can overlap with other chronic conditions, alternative diag-
noses must be excluded. Asthma can have symptoms that 
can mimic other respiratory conditions such as recurrent 
respiratory infections, COPD, post-infectious tussive syn-
drome, rhinosinusitis cardiovascular causes, GERD, vocal 
cord dysfunction, medication-related cough, post-nasal drip, 
or airway obstruction by malignancy. Among patients with 
longstanding smoking history of greater than 20 pack-years, 
one may need to consider asthma-COPD overlap as a diag-
nosis. Alternative diagnoses must be ruled out before con-
firming asthma. The symptomatology of asthma determines 
the category of asthma, i.e., intermittent versus persistent. 
Mild intermittent asthma presents with occasional symp-
toms of cough, wheezing, or shortness of breath during the 
week and nocturnal symptoms during the month. Persistent 
asthma is further stratified into mild, moderate, or severe. 
This requires more frequent symptoms during the week, 

nights, and need for bronchodilator therapies. Spirometry, 
peak expiratory flow, or response to short-acting broncho-
dilators will help isolate symptoms with respiratory etiology. 
Initial spirometry testing must be performed to obtain base-
line readings and to confirm that the forced expiratory vol-
ume in 1 second (FEV1) and FEV1/FVC are low. FEV1/FVC 
is normally >0.75–0.80 in adults. A positive bronchodilator 
test (BD) needs to be performed to detect if airflow obstruc-
tion is partially reversible. An increase in FEV1 of more than 
12% and >200 ml from baseline 10–15 minutes after 200–400 
mcg albuterol or equivalent administered signifies a positive 
response. To obtain better test results, hold patients BD medi-
cation short-acting beta- blocker (SABA) ≥4 hours and long-
acting beta-blocker (LABA) ≥15 hours. There are barriers to 
the elderly performing effective pulmonary function testing 
(PFT). Clinicians have difficulty interpreting these results due 
to age-related pulmonary changes. Kyphoscoliosis, decreas-
ing chest wall compliance, degenerative arthritic changes 
seen along the costovertebral joints, calcification of the costal 
cartilages, sarcopenia causing intercostal muscle atrophy, a 
25% reduction in diaphragmatic strength, sensory deficits, 
and impaired coordination make it challenging to perform 
forced expiratory maneuvers efficiently with a decrease in 
FEV1. Connective tissue changes of the alveolar sacs and air-
way remodeling contribute to fixed obstruction. Pulmonary 
function tests (PFTs) may easily be mistaken for COPD, 
age-related physiological changes with decreases in FVC and 
PaO2, increased residual volume (RV), increased functional 
residual capacity (FRC), and coexistence of asthma-COPD 
overlap (ACO) are some of the reasons why it is challenging 
for clinicians to interpret PFT’s [66]. There are a 25–30 mL/
year decline in FVC and FEV1 among non-smokers and a 
60–70 mL/year among smokers with an overall decrease in 
the FEV1/FVC ratio in adults ≥65 years old. As such PFTs’ 
role in diagnosing asthma in elderly patients is limited. The 
reversibility of BD response is less pronounced in the elderly 
patients. The methacholine challenge test is used less often 
because of more frequent contraindications especially in 
patients with cardiovascular disease.

There is lack of evidence-based guidelines for the treat-
ment of asthma in the elderly population as older patients 
are often excluded from clinical trials. The treatment guide-
lines are adopted from studies conducted on a much younger 
cohort [63]. The first step before initiating therapy includes 
a preliminary assessment asthma severity (see . Fig.  8.2). 
Based on this, one is then able to follow the stepwise approach 
to achieve asthma control (refer to . Fig. 8.3) [54].

Long-term use of inhaled corticosteroids (ICS) is the cor-
nerstone of asthma management in the elderly population. 
Long-acting B-blockers (LABA) can be added as adjunctive 
therapy when low-to-moderate dose ICS is not helpful. The 
goals of asthma management are the same as the younger 
adults, i.e., to achieve good symptom control; reduce risk 
of impairment and decline in lung function; minimize risks 
of future exacerbations, fixed airflow limitation; and mini-
mize polypharmacy and adverse effects of treatment. It is 
essential to periodically monitor treatment progression and 
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adjust therapy accordingly. This can be done either through 
symptom- based monitoring or using a peak flow meter. The 
Asthma Control Test or Asthma Control Questionnaires 
are useful tools to monitor adults. However, its use can be 

limited to elderly patients with visual and cognitive impair-
ment [65]. In the elderly, the management of chronic symp-
toms (e.g., coughing, breathlessness during day or night, or 
after exertion) should be used to guide a treatment regimen 

Classifying asthma severity youths  12 years of age and adults

Classification of asthma severity 
(Youths 12 years of age and adults) 

Components of severity

Impairment

Impairment

Mild

Persistent

Moderate Severe

•   Classifying severity for patients who are not currently taking long-term control medications. 

Symptoms 2 days/week
ays/week

but not daily Daily
Throughout
the day

Often 7x/week

Several times
per day

Extremely limited

Daily

Some limitation

FEV1
but <80%
predicted

FEV1
predicted

FEV1 /FVC
reducFEV1 /FVC 

reduced 5%

not nightly3–4x/month

but not 

Minor limitation

FEV1 80% 
predicted

2/year (see note)

FEV1/FVC 
normal

Normal FEV1
between
exacerbations

FEV1 
predicted

FEV1 /FVC
normal

0–1/year
(see note)

2 days/week

None

2x/month
Nighttime 

awakenings

Normal FEV1/FVC:

8–19 yr   85%
20–39 yr   80%
40–59 yr   75%
60–80 yr   70%

Risk

Short-acting 
beta2-agonist use 

for symptom 
control (not 

prevention of EIB) 

Interference with 
normal activity 

Exacerbations 
requiring oral 

systemic 
corticosteroids

Consider severity and interval since last exacerbation. Frequency and 
severity may fluctuate over time for patients in any severity category. 

Relative annual risk of exacerbations may be related to FEV 

Lung function

Level of severity is determined by assessment of both impairment and risk. Assess impairment domain by patient’s/ 
caregiver’s recall of previous 2–4 weeks and spirometry. Assign severity to the most severe category in which any 
feature occurs. 

At present, there are inadequate data to correspond frequencies of exacerbations with different levels of asthma 
severity. In general, more frequent and intense exacerbations (e.g., requiring urgent, unscheduled care, hospitalization, 
or ICU admission) indicate greater underlying disease severity. For treatment purposes, patients who had 2 
exacerbations requiring oral systemic corticosteroids in the past year may be considered the same as patients who 
have persistent asthma, even in the absence of impairment levels consistent with persistent asthma. 

       . Fig. 8.2 Assessing asthma severity. (Modified from US Department of Health and Human Services. National Heart, Lung, and Blood Institute. 
National Asthma Education and Prevention Program. Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma. August 28, 2007)
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that requires infrequent use of (≤2 days a week and ≤2 nights 
a month) of SABA for quick symptom relief. There should be 
none or minimal interruptions in carrying out daily activities 
while also maintaining a near normal pulmonary function. 
Clinicians should be working very closely with the patients 
and their families to meet their asthma management expecta-
tions. Furthermore, therapy plans should target the reduction 
of the risk of recurrent asthma exacerbations, minimizing the 
need for ED visits and hospitalizations. Elderly patients are 
frequently admitted for asthma exacerbations as they have 
reduced β2 responsiveness to BD therapy in the ED as com-
pared to younger adults [65]. Chronic co-morbidities are very 
common in older patients and should be given careful atten-
tion when treating asthmatic patients. This is very important 
as multiple co-morbidities mean increased number of medi-
cations with net effect of polypharmacy and multiple drug 
interactions. This has an effect on patient’s asthma symptoms 

and medication adherence. Higher doses and chronic use of 
ICS can lead to skin thinning, risk of easy bruising, and oral 
thrush. A patient with coronary artery disease is on non-
selective B-blockers (e.g., carvedilol and labetalol). In theory 
B-blockers can potentially worsen asthma symptoms. It is 
imperative that the medication list be reviewed, simplified, 
and oftentimes discontinued appropriately. However, asthma 
is not a contraindication to selective B-blockers. Medication 
adherences should be monitored in patients with depression 
and dementia and in those who are unable to afford prescrip-
tion therapies due to multiple co- payments for drugs need 
for other co-morbidities. An interdisciplinary approach 
involving family members, caregivers, and social workers 
should be taken when creating individualized treatment 
plans for patients. This will ensure optimum medication 
adherence. Despite the limited clinical data on the adverse 
effects of asthma medication on the elderly, we know that 

Stepwise approach for managing asthma in youths ≥ 12 years of age
and adults

Intermittent 
asthma

Step 1

Preferred: Preferred:

Alternative:

Alternative:

Alternative:

Preferred: Preferred: Preferred: Preferred:

Step 2 Step 3 Step 4 Step 5 Step 6

Persistent asthma: daily medication 
Consult with asthma specialist if step 4 care or higher is required. 

Consider consultation at step 3. 

SABA PRN Low-dose ICS

Cromolyn, LTRA, 
Nedocromil, or 
Theophylline

Low-dose 
ICS + LABA 
OR 
Medium-dose ICS

Medium-dose ICS 
+ LABA 

High-dose 
ICS + LABA 

AND 

Consider 
Omalizumab for 
patients who have 
allergies

High-dose 
ICS + LABA + oral 
corticosteroid

            AND 

Consider 
Omalizumab for 
patients who have 
allergies

Step up if 
needed

 
(first, check 
adherence, 

environmental
control, and 

comorbid 
conditions)

Assess 
control

Step down if 
possible

(and asthma is 
well controlled 

at least 
3 months)

Medium-dose ICS 
+ either LTRA, 
Theophylline, or 
Zileuton

Low-dose ICS + 
either LTRA, 
Theophylline, or 
Zileuton

Each step: Patient education, environmental control, and management of comorbidities. 

Steps 2–4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma (see notes). 

Quick-Relief Medication for All Patients

SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 
20-minute intervals as needed. Short course of oral systemic corticosteroids may be needed. 
Use of SABA >2days a week for symptom relief (not prevention of EIB) generally indicates inadequate control
 and the need to step up treatment. 

Key: Alphabetical order is used when more than one treatment option is listed within either preferred or 
alternative therapy. EIB, exercise-induced bronchospasm; ICS, inhaled corticosteroid; LABA, long-acting inhaled 
beta2-agonist; LTRA, leukotriene receptor antagonist; SABA, inhaled short-acting beta2-agonist 

       . Fig. 8.3 Stepwise approach to achieving asthma control. (Modified 
from US Department of Health and Human Services. National Heart, 
Lung, and Blood Institute. National Asthma Education and Prevention 

Program. Expert Panel Report 3: Guidelines for the Diagnosis and 
Management of Asthma. August 28, 2007)
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this population has an increased risk of adverse events due to 
age-related pharmacodynamic and pharmacokinetic changes 
[54]. Hence it is important to be vigilant in monitoring 
B2-mediated hypokalemia, narrow angle glaucoma, prostatic 
hyperplasia, or bladder neck obstruction especially among 
patients taking long-acting anti-muscarinic agents. On rare 
occasions there are some patients who are started on theoph-
ylline therapy to manage asthma symptoms. Theophylline 
has a very narrow therapeutic index; therefore blood levels 
need to be monitored closely. Special consideration should 
be given to the choice of inhaler device recommended in this 
age group. Providers should directly observe patients’ inhaler 
techniques to ensure accuracy and adequacy of the inhaler. 
The patient knows how to use the device correctly by check-
ing their technique. Before stepping- up treatment plans, 
observe the patient to make sure they are using the inhaler 
correctly. Poor technique means poor asthma symptom con-
trol. Other limitations to device use in the elderly include the 
need for coordination and manual dexterity to use capsule-
based inhaler versus metered- dose inhalers (MDI). Inhaler 
devices also require an inspiratory flow which can be com-
promised with increasing age. A spacer device can be very 
helpful in patients who are unable to generate a deep inhala-
tion technique or coordinate the use of an MDI.  A spacer 
also allows more medications to be delivered to the lungs and 
decrease oropharyngeal deposition. Nebulizers are another 
alternative option to deliver inhalation medications albeit it 
also requires medication preparation, regular maintenance of 
the machine, portability, and limited number of medications 
available in nebulizer form. Despite the alternatives, a patient 
with cognitive impairment and dementia will still not be able 
to correctly use any of these devices [66]. An interdisciplin-
ary approach and education of caregivers on how to admin-
ister medication are crucial to ensure medication adherence 
and control of asthma symptoms [67].

 Case Conclusion

GC was subsequently diagnosed to have an overlap diagnosis of 
asthmatic bronchitis/COPD. She was treated with nebulizations, 
inhaled corticosteroids, and oxygen therapy for her COPD. Her 
peak flow rate was monitored well. She was advised to keep a 
diary of her symptoms diurnally and nocturnally. It was made 
clear that she needed to get her annual flu vaccine. Since she 
had previous hospitalizations for pneumonia exacerbating her 
COPD, she was also started on maintenance azithromycin. She 
was advised to stay away from triggers such as pollens and 
strong scents. She was subsequently sent home with close 
follow-up with her pulmonologist in a week’s time.

8.6   Acute Kidney Injury (AKI) in the Elderly

8.6.1   Introduction

Acute kidney injury (AKI) is a sudden deterioration in kid-
ney function leading to an accumulation of nitrogenous 
waste products that are normally cleared by the kidney. These 
changes occur over a period of time and affect the body’s nor-
mal physiologic homeostasis. Elderly patients are more sus-
ceptible to AKI due to the presence of multiple co-morbidities, 
impaired ability to recover from disease, and a consequential 
decline in overall renal function with advancing age. Mortal-
ity rates in elderly patients with multi-organ failure and AKI 
can be as high as 50%. AKI in the elderly is associated with 
short- and long-term morbidity and mortality. AKI outcomes 
in older patients affect their overall quality of life. When pos-
sible, all preventative measures should be taken to prevent 
AKI.  The treatment of AKI is non-specific which includes 
hydration and avoidance of nephrotoxic agents. Occasionally, 
AKI treatment will require renal replacement therapy (RRT). 
Dialysis in the elderly should be individualized and initiated 
in a shared decision-making process.

GC is an 88-year-old female with a history 
of mild chronic obstructive pulmonary 
disease (COPD), hypertension, coronary 
artery disease, gastroesophageal reflux 
disease (GERD), type 2 diabetes, cognitive 
impairment, osteoporosis, and osteoarthri-
tis who presented to the emergency room 
from home with acute onset of confusion. 
Her daughter, who lives nearby, stated that 
her mother was recently treated for 
asthmatic bronchitis. She was maintained 
on azithromycin to prevent recurrent 

hospitalizations. She subsequently 
developed loose bowel movements and 
could not keep up with fluid losses. She lost 
her appetite and was not drinking fluids. 
There is no history of recent travel. She was 
also taking intermittent doses of naproxen 
for crampy abdominal pain. In the 
emergency room her vitals included a 
temperature of 39 °C, normotensive 
135/85 mmHg, respiratory rate 18 breaths 
per minute, and heart rate 102 beats per 
minute. Focused physical exam findings 

revealed slightly labored breathing, with 
prolonged expiratory phase and wheezing 
bilaterally. She had tachycardia. There was 
no jugular venous distention or peripheral 
edema. Chest radiograph demonstrated 
hyper-inflated lungs with a questionable 
infiltrate. Her initial labs showed elevated 
blood urea nitrogen at 35 mg per deciliter 
and creatinine at 2.5 mg per deciliter with a 
baseline of 1.2. She had a mildly elevated 
potassium at 5.5 millimoles per liter.

 Case Presentation

8.6.2   Discussion

Acute kidney injury (AKI) previously known as acute renal 
failure (ARF) is a sudden deterioration in kidney function 
leading to an accumulation of nitrogenous waste products 
that are normally cleared by the kidney. These changes occur 

over a period of hours to days and affect the body’s normal 
physiologic homeostasis. The incidence of AKI is rising 
among all ages particularly the elderly above the age of 65 
[68]. It is estimated that AKI occurs in up to 7% of hospital-
ized patients and 30% of patients in the intensive care unit 
(ICU) [69]. The mortality rate among hospitalized elderly 
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patients above the age of 65 years old is high [70]. AKI is not 
limited to a hospital setting and can occur among community 
dwelling adults. Elderly patients are more susceptible to AKI 
due to the presence of multiple co-morbidities, impaired abil-
ity to recover from the disease, and a consequential decline in 
overall renal function with advancing age. Mortality rates in 
elderly patients with multi-organ failure and AKI can be as 
high as 50% [71]. Many patients who survive the acute event 
are left with decreased glomerular filtration rate (GFR) and 
chronic kidney disease (CKD) that can eventually progress 
to end-stage renal disease (ESRD) [71]. Per US Renal Data 
System (USRDS) national census on patients receiving renal 
replacement therapy, it is estimated that there is at least 
a 40% increase in adults 75  years or older getting dialysis. 
Epidemiological studies have shown that even mild revers-
ible AKI has important clinical outcomes including the risk 
of death [72].

8.6.2.1   Risk Factors
Ongoing age-dependent functional and structural changes in 
a kidney lead to a loss in renal mass and reserve. In an event 
of an insult, a normal functioning kidney can compensate 
and adapt to maintain homeostasis and GFR.  However, a 
kidney of an older adult is less likely able to do so because 
of decreased renal reserve and presence of other co-morbid 
conditions (e.g., diabetes, hypertension) and pre-existing 
renal vascular diseases in this age group. In addition, elderly 
patients are often taking multiple medications (often neph-
rotoxic) and are subject to more invasive procedures requir-
ing radiocontrast agents. The cumulative insults over time 
put a kidney of an elderly person vulnerable to developing 
AKI. AKI in the elderly is associated with significant morbid-
ity and mortality [71–73].

8.6.2.2   Geriatric Considerations
All older adults experience age-related structural changes 
in the kidney resulting in spontaneous progressive decline 
in renal function over a period of time [74]. Age-related 
structural changes include thickening of the basement mem-
brane, mesangial expansion, and focal glomerulosclerosis. 
Functional changes include an average of 10% decrease 
in renal blood flow per decade. Where normal blood flow 
in a healthy kidney is 1200  mL/min/1.73  m2, by the ninth 
decade the flow decreases to 300 mL/min/1.73 m2. There is 
an average of 8 mL/min per decade decline in GFR after age 
40. Kidney function is measured through levels of serum cre-
atinine. Creatinine is metabolized in the muscle and excreted 
in the urine. The decline in muscle mass with aging, regard-
less of etiology, results in a decrease in serum creatinine. 
Normal serum creatinine in a frail older adult, obese, or an 
amputated patient can be misleading. Hence, GFR is widely 
accepted as the best overall marker for kidney function. It 
is difficult to measure GFR directly, so it is estimated. GFR 
is used to dose medications that are cleared by the kidneys. 
The steady functional decline in renal blood flow, GFR, and 
serum creatinine combined impair the ability of the kidney 
to excrete salt or water load. These changes pose an increased 

risk for acute kidney injury. An aging kidney, despite being 
able to maintain homeostasis, is vulnerable to physiologic 
stress and insults due to its limited reserve [72].

8.6.2.3   Pathophysiology
Acute kidney injury (AKI) is defined as a sudden loss of kid-
ney function resulting in low urine output, an acute eleva-
tion of serum creatinine (SCr), and blood urea nitrogen 
(BUN). Serum creatinine is an important indicator of kidney 
health. It is a byproduct of muscle metabolism and is mainly 
excreted by the kidney with some secretion at the level of the 
kidney tubules. Hence the levels of serum creatinine vary 
with age, muscle mass, volume of distribution, and hydration 
status. Therefore, a frail older adult with a decreased muscle 
mass will have low to normal serum creatinine levels. A 
higher serum creatinine for this patient, despite it seemingly 
appearing normal, might mislead a provider for diagnosing 
AKI. Hence, GFR measurement is helpful for diagnoses and 
appropriate medication dosing [73, 74]. Per KDIGO (Kidney 
Disease: Improving Global Outcomes), a patient is diagnosed 
with AKI if they have an increase in SCr by ≥0.3  mg/dl 
(≥26.5 μmol/l) within 48 hours or SCr ≥ 1.5 times the base-
line creatinine or decrease in urine output <0.5 ml/kg/h over 
at least 6 hours [73]. These abrupt changes are usually revers-
ible. It is possible to have AKI without injury to the renal 
parenchyma. Hence AKI is a clinical diagnosis rather than a 
structural one. Severity of AKI can range from asymptomatic 
and transient to rapidly progressive causing plasma electro-
lyte imbalances and ineffective volume regulation [69]. The 
etiologies of AKI in the elderly population is not any different 
from those in the general populations. They can be classi-
fied into prerenal, intrarenal, and postrenal. Prerenal etiology 
accounts for about one-third of the causes of AKI. The injury 
occurs due to hypoperfusion of the kidney in the setting of 
volume depletion, low cardiac output, or medication effects. 
Intravascular volume depletion in an elderly patient can be 
due to dehydration secondary to vomiting, diarrhea, active 
bleeding, and medications such as diuretics. For example, a 
nursing resident who is bedridden and has diarrhea is unable 
to compensate for oral intake and usually presents with dehy-
dration, hypernatremia, and an AKI [69, 75].

A variety of disorders can cause intrarenal AKI which can 
further be subdivided depending on the part of the kidney 
that is affected, i.e., glomerulus, vasculature, tubules, or the 
interstitium.

 5 Glomerulonephritis is the inflammation of the glom-
erulus. Disorders affecting the glomerulus present with 
dysmorphic red blood cells, red blood cell casts, and 
proteinuria on urinalysis. The most common causes of 
glomerulonephritis in the elderly include anti-neutro-
phil cytoplasmic antibody, p-ANCA-associated diseases, 
or positive anti-myeloperoxidase (MPO) antibody. 
Examples of p-ANCA-associated diseases are rheuma-
toid arthritis and microscopic polyangiitis.

 5 Vasculature: Renal artery obstruction, atheroembolism 
(post-procedure cholesterol emboli), or large ves-
sel vasculitis can cause AKI. Most older adults have 
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simultaneous co-morbid disease and are on multiple 
medications that can impair the normal circulatory 
system, e.g., angiotensin-converting enzyme inhibi-
tors, angiotensin receptor blockers, or nonsteroidal 
anti-inflammatory drugs. These medications have an 
effect on decreasing the GFR especially in states with 
decreased renal perfusion (e.g., sepsis, heart failure, 
dehydration, etc.) and thus increase further risk of AKI.

 5 Acute tubular necrosis (ATN): Renal tubules are lined 
by epithelial cells that can be damaged by nephrotoxic 
or ischemic causes. Nephrotoxic causes are medications 
such as aminoglycosides or chemotherapy drugs and 
radiocontrast dyes. Ischemic causes of ATN include 
sepsis and prolonged volume depletion that can lead to 
tubular injury.

 5 Acute interstitial nephritis (AIN) is caused by an aller-
gic reaction to a medication. One can appreciate white 
blood cells and eosinophils in the urine. However, this 
finding lacks sensitivity and specificity.

Post-renal etiologies of AKI can vary from diseases causing 
anatomical obstruction to medications (e.g., anti- cholinergic) 
causing neurogenic bladder. In older males, the possible 
causes include prostate disease (e.g., benign prostatic hyper-
trophy or BPH or prostate carcinoma), urethral stricture, and 
ureter and bladder obstruction. In females, pelvic malignan-
cies are commonly seen to cause post-renal obstruction [77]. 
Elderly patients with AKI commonly require a urethral cath-
eterization to relieve obstruction.

8.6.2.4   Disease Management and Overall 
Impact

With any disease, workup should include a thorough his-
tory and physical examination, current medication review, 
and documentation of recent procedures with or without 
contrast dye. Further history should be obtained specific to 
investigate any pre-renal, intrinsic, or post-renal etiologies. 
A detailed history must include any changes in urine output, 
color, and/or symptoms during urination. When patients 
present with post-renal AKI, a urinary catheterization can be 
both diagnostic and therapeutic. Further diagnostic testing 
includes imaging of the kidney, ureter, and bladder (KUB) to 
look for any signs of obstruction. Additional testing for urine 
includes urinalysis and urine electrolytes. A simple urinalysis 
can provide clues such as dysmorphic red blood cells or red 
blood cell casts that can be present in glomerulonephritis. 
Urine electrolyte measurement can help calculate the frac-
tional excretion of sodium (FENa). Fractional excretion of 
urea (FEUrea) is calculated when patients are on diuretics. 
A calculated FENa < 1% or FEUrea < 40% indicates that the 
etiology of AKI is likely pre-renal [8]. If patient has rapidly 
progressive renal failure or the etiology of AKI is unknown, 

renal biopsies can also be done. However, detailed discus-
sions should be held with patient and families to discuss the 
risks and benefits of the procedure [74].

Kidney Disease Improving Global Outcomes (KDIGO) 
outlines the stages and criteria for diagnosing of acute kidney 
injury (AKI) [75]:

 5 Stage 1: 1.5–2 times baseline or ≥0.3 mg/dL 
(≥26.5 mmol/L) increase in the serum creatinine or 
urine output <0.5 mL/kg per hour for 6–12 hours

 5 Stage 2: 2–3 times baseline increase in the serum creati-
nine or urine output <0.5 mL/kg per hour for ≥12 hours

 5 Stage 3: >3 times baseline increase in the serum cre-
atinine, increase in serum creatinine to ≥4.0 mg/dL 
(≥354 mmol/L), urine output of <0.3 mL/kg per hour 
for ≥24 hours, or anuria for ≥12 hours, or on renal 
replacement therapy (RRT)

Patients with AKI have variable illness trajectory. Patients 
may either recover fully, require permanent renal replace-
ment therapy (RRT), partially recover and be left with CKD, 
or may die of the acute illness. There are no specific therapies 
for AKI treatment. No matter the etiology, treatment is aimed 
to keep renal injury to a minimum and restore kidney func-
tion to maintain the normal physiologic homeostasis. This 
involves treating any electrolyte imbalances, acid base dis-
turbances, volume overload, and uremic symptoms. If sup-
portive therapy is not successful, then patients are started on 
renal replacement therapy (RRT). RRT in a younger patient 
has been shown to be well-tolerated due to less medical co- 
morbidities and increased renal reserve. In older people with 
multiple co-morbidities, RRT is an aggressive therapy that 
is poorly tolerated and confers a worse prognosis. Hence 
the decision to start or withdraw dialysis in elderly patients 
should involve a shared decision-making process and inte-
grate one’s life expectancy and individual goals. Advance care 
planning can assist in identifying individual goals and hope 
for physical and cognitive recovery. Goals of care should be 
discussed in advance to include risks and benefits of hemo-
dialysis therapy [76]. Since there are no specific therapeutic 
options available to treat AKI, it is important to prevent renal 
injury from happening as it is associated with greater mor-
bidity and mortality. Older patients are susceptible to renal 
injury due to decreased renal reserve, age-related decline in 
GFR, or CKD caused by the multiple renal injuries during 
the course of their lifetime (e.g., diabetes, hypertension). 
Hence, it is important to take measures to prevent AKI by 
minimizing exposure where possible to nephrotoxins (e.g., 
nonsteroidal anti-inflammatory agents, aminoglycosides, 
iodinated contrast, etc.) and to properly dose medications. 
There are situations where AKI may not be preventable. It is 
important in situations like these to maintain euvolemia and 
avoid hypotension [77].

 N. M. Javier et al.



105 8

8.7.2   Discussion

Dizziness is a common complaint for the aging population 
with a prevalence of 30% in people aged over 60 years, and 
increasing to 50% in the very old (older than 85 years) [78]. 
Dizziness can be caused by a number of benign or serious 
conditions, making diagnosis more complex. In older adults, 
the differential diagnoses for dizziness can be broad, and 
even the most common causes of dizziness may manifest 
differently.

8.7.2.1   Risk Factors
The common risk factors that cause dizziness in the older 
adult population include balance symptoms and difficul-
ties with gait stability that exponentially increases with age. 
Medications are a common contributor to dizziness and 
ataxia as elderly patients are often on multiple drugs, which 
place them at high risk for these side effects [79].

8.7.2.2   Geriatric Considerations
In evaluating older adults with dizziness, it is important to 
understand how the patient describes their symptoms and 
confirm if the symptoms are continuous or episodic. Many 
older adults will use vague terms such as light-headed, 
unsteady, or dizzy to describe similar sensations. The causes 
of dizziness can be categorized into otologic (vertigo), 
central (disequilibrium), medical (presyncope), and psy-
chogenic (light-headedness) etiologies. It is important to 
review the terminology which can distinguish the various 
etiologies:

 5 Vertigo: sensation that the room is spinning or  
tilting.

 5 Disequilibrium: sense of imbalance that usually 
involves the trunk or legs without sensation of the 
head moving.

 5 Faintness or light-headedness may be a precursor to 
syncope or presyncope which can be life-threatening.

8.7   Dizziness

8.7.1   Introduction

Dizziness is a common complaint for the aging population 
with a prevalence of 30% in people aged over 60 years and 
increasing to 50% in the very old (older than 85 years). Diz-
ziness can be caused by a number of benign or serious con-
ditions, making the diagnosis more complex. In evaluating 

older adults with dizziness, it is important to understand 
how the patient describes their symptoms and confirm if the 
symptoms were continuous or episodic. Compared to their 
younger counterparts, dizziness in older people is not only 
more common but also more persistent, and can be more 
debilitating. The approach to therapy is multi-factorial that 
must take into account the multiple and varied causes with 
targeted interventions. It is important to balance both phar-
macologic and non-pharmacologic therapies.

GC was admitted to the hospital for acute 
kidney injury likely related to dehydration 
from diarrhea and use of naproxen. She was 
given intravenous fluids. Her medications 
were dosed appropriately based on her 
renal function. Nephrotoxic agents were 
avoided. The kidney specialists were 

involved in her care given her history of 
hypertension and diabetes. Furthermore, 
the offending antibiotic was discontinued. 
She did not test positive for Clostridium 
difficile diarrhea. After a couple of doses of 
loperamide, her bowel movements firmed 
up. She was finally able to drink some more 

fluids and slowly restarted her meals. 
Repeat chest radiograph did not reveal any 
infiltrate. She was not treated for any 
infection at this time.

Additionally, she was advised to get 
out of bed and sit on the chair when she 
can to avoid further deconditioning.

 Case Conclusion

GC is an 88-year-old female with mild 
cognitive impairment, mild COPD, 
osteoporosis, type 2 diabetes on insulin, 
osteoarthritis, and GERD who is being 
treated in the hospital for acute kidney 
injury believed to be related to her previous 
episodes of diarrhea and use of naproxen. 
She was being managed with IV fluids and 
advised to get out of bed to chair. Physical 

therapy was called in the next day to 
evaluate her. Upon standing, she felt light-
headed and a bit nauseated. Orthostatic 
blood pressure readings were checked. Her 
sitting blood pressure was 140/90 while 
her standing blood pressure was 110/70 
with a heart rate of 103 beats per minute. 
She could not complete her walking 
exercises and was advised to sit down. 

Further physical therapy was postponed 
for the following day. In the meanwhile, her 
daughter visits her at night and managed 
to assist her mother to go to the bathroom 
to void. Again, the change in position 
prompted GC to hold on to her daughter. 
She had expressed light-headedness and 
nausea. The daughter summons the nurse 
for assistance.

 Case Presentation
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Compared to their younger cohorts, dizziness in older people 
is not only more common but also more persistent, and can 
be more debilitating. It has more causes and less likely due 
to a psychological reason. In 20–40% of dizzy patients in 
primary care, the underlying cause remains unknown [80]. 
Approximately half of all older adults complain of symptoms 
which fall in two or more categories. The patient history 
can generally classify dizziness into one of four categories 
described above. The main causes of vertigo are benign 
paroxysmal positional vertigo, Meniere’s disease, vestibu-
lar neuritis, and labyrinthitis. Many medications can cause 
presyncope, and regimens should be assessed in patients 
with this type of dizziness. Especially in older adults with 
polypharmacy, dizziness is often cited as an adverse drug 
event. A thorough history assessing cardiac and neurologic 
symptoms can identify life-threatening diagnosis. Vascular 
events, tumors, Parkinson’s disease, and diabetic neuropathy 
should be considered with the diagnosis of disequilibrium. 
Psychiatric disorders, such as depression, anxiety, and hyper-
ventilation syndrome, can cause vague light-headedness 
(. Tables 8.4 and 8.5).

8.7.2.3   Pathophysiology
Presbystasis is the term used to describe the loss of vestibular 
and balance functions associated with aging. Dizziness can 
be viewed as a multi-factorial geriatric syndrome involving 
many different symptoms and derived from many differ-
ent sensory, neurologic, cardiovascular, and other systems. 
The underlying causes of dizziness in older adults can often 
fall into one of three broad categories including normal 
age- related decline in the acuity of the sensory and motor 
pathways, i.e., loss of hair cells in labyrinth; pathological 
changes in aging, where older adults are more susceptible to 

age- related changes with time; and finally a number of envi-
ronmental and lifestyle factors (e.g., polypharmacy) [80].

There are a number of age-related physiological changes 
that contribute to the symptom of dizziness in the elderly. 
Age-related degeneration of different neural structures affects 
balance, including the vestibular receptors, central vestibular 
neurons, cerebellum, and visual and proprioceptive path-
ways. The number of hair cells in the vestibular organs and 

       . Table 8.4 Causes of dizziness in the elderly (Hain and Ramaswamy) [81]

Otologic (vertigo- 
peripheral)

Central (disequilibrium) Medical (presyncope) Psychogenic 
(light- headedness)

BPPV Vascular events involving the cerebellum and 
brainstem

Hypotension (orthostasis) Anxiety disorders

Meniere’s syndrome Vertebrobasilar migraine Cardiac event (includes occult 
cardiac arrhythmias and acute 
myocardial infarctions)

Panic attacks

Vestibular neuritis Seizures Infection Somatization 
syndrome

Bilateral vestibular paresis 
(often secondary to 
ototoxic medications)

Parkinson’s disease (due to postural instability 
and orthostatic hypotension due to dysautono-
mia exacerbated by dopaminergic agents)

Low blood glucose Malingering

Labyrinthitis Diabetic neuropathy Medications Agoraphobia

Tumor Depression

Infection:
  Brain abscess
  Meningitis

Hyperventilation 
syndrome

       . Table 8.5 Drugs that can cause ataxia (Hain/ Ramaswamy) [81]

Anticonvulsants (e.g., phenytoin, carbamazepine)

Antihypertensive 
medications and 
drugs with hypoten-
sion as side effects

Adrenergic blockers (e.g., propranolol, 
terazosin)
Diuretics (e.g., furosemide)
Vasodilators (e.g., isosorbide, 
nifedipine)
Tricyclic antidepressants (e.g., 
nortriptyline)
Phenothiazines (e.g., chlorpromazine)
Dopamine agonists (e.g., L-dopa/
carbidopa)

Ototoxic drugs and 
vestibular suppres-
sants Some of the 
mycin antibiotics

(e.g., gentamicin)

Psychotropic agents Sedatives (e.g., barbiturates and 
benzodiazepines)
Drugs with Parkinsonism as side 
effects (e.g., phenothiazines)
Drugs with anticholinergic side effects 
(e.g., amitriptyline)

Miscellaneous drugs Cimetidine
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the number of fibers in the superior and inferior vestibular 
nerves decrease with age [82], all of which can impair ves-
tibular pathways. The proprioceptive system also undergoes 
several changes with age which impact postural stability, 
vibration and tactile stimuli, and position and  directional 
movements. Age-related changes to visual system includ-
ing decline in depth perception, visual acuity, and decline 
in motor system, strength, and function all contribute to the 
symptom of dizziness and imbalance and have been shown 
to have a strong association with falls in this population. The 
presence of dizziness in the elderly is a strong predictor of 
accidental falls and injuries. It is estimated that about 30% of 
adults older than 65 will fall at least once a year, and about 
50% will fall again. This number increases with advanced 
age. Falls are the leading cause of accidental death in people 
older than 65 years and represent the number one reason for 
hospital admission for non-fatal falls in this population [82]. 
Fall-related injuries can lead to mobility restrictions, loss of 
independence, and unwanted care transitions to skilled nurs-
ing facilities.

8.7.2.4   Disease Management and Overall 
Impact

Dizziness accounts for an estimated 5 percent of primary 
care clinic visits and is also one of the most common pre-
sentations for older adults in the emergency department. 
The differential diagnoses of dizziness can be narrowed 
with easy-to-perform physical examination tests, including 
evaluation for nystagmus, the Dix-Hallpike maneuver, and 
orthostatic blood pressure testing. The diagnosis is largely 
based on a constellation of clinical features obtained with 
careful history taking and bedside examinations. Laboratory 
testing and radiography play a little role in diagnosis. A final 
diagnosis is not obtained in about 20 percent of cases. The 
differential diagnosis of acute dizziness can be challeng-
ing as dizziness itself can be a manifestation of conditions 
varying from life-threatening disorders to normal physi-
ologic responses. The evaluation of dizziness relies on a 
thorough history and physical exam which can often guide 
subsequent cardiac, neurologic, or other lab and diagnostic 
studies. Most causes of vertigo are benign and self-limiting, 
while cardiovascular causes can be life-threatening [83]. 
Vestibular disease and medications are noted to be the most 
common cause of dizziness in the primary care setting, 
while cardiovascular disease is considered to be the most 
common cause of dizziness in the acute care setting. For 
patients who present with syncope (loss of consciousness 
due to decreased blood flow to the brain) or presyncope, it 
is important to include a thorough cardiac history inquir-
ing about chest pain and palpitations that can be caused 
by dysrhythmias or myocardial ischemia. Vasovagal (neu-
rocardiogenic) syncope can occur under emotional stress, 
fear, pain, or injury and results from an overstimulation 
of the sympathetic nervous system resulting in peripheral 
vasodilatation and bradycardia which in turn causes hypo-
tension. This often occurs with vomiting, urinating, or 
coughing. Postural hypotension may also cause dizziness. 

Many medications prescribed for hypertension, atrial fibril-
lation, and other cardiac diseases can lead to postural hypo-
tension. Other causes of postural hypotension in the acute 
care setting include dehydration, sepsis, and gastrointestinal 
bleeding leading to volume loss [85]. These patients often 
present with alterations in vital signs, electrocardiographic 
findings, or changes in medications that can guide further 
workup. Treatment of vertigo includes the Epley maneuver 
(canalith repositioning) and vestibular rehabilitation for 
benign paroxysmal positional vertigo, intra- tympanic dexa-
methasone or gentamicin for Meniere’s disease, and steroids 
for vestibular neuritis. Orthostatic hypotension that causes 
presyncope can be treated with alpha agonists, mineralo-
corticoids, or lifestyle changes. Disequilibrium and light-
headedness can be alleviated by treating the underlying 
cause [85]. Particular attention should be paid to potentially 
life-threatening disorders as a cause of acute dizziness or 
vertigo. Certain bedside physical exam findings which can 
detect central vestibular signs, such as direction- changing 
nystagmus, and skew deviation in patients are more sensi-
tive than brain imaging in detecting stroke presenting with 
acute isolated dizziness/vertigo. Isolated positional vertigo 
is almost always caused by BPPV and can readily be treated 
with canalith repositioning maneuvers once the involved 
semicircular canal is determined. Even with developments 
in imaging technology, the diagnosis of acute dizziness/
vertigo largely relies on bedside examination [84]. While it 
is important to distinguish between the various etiologies 
of dizziness, in many patients, a clear etiology may not be 
determined. Medications such as anti-vertiginous drugs, 
anti-histamines, or vasodilators are known to give tempo-
rary relief, but the literature suggests the counterproductive 
effects of these drugs can limit their use [85]. Treatment 
with medications must be used with greater caution in 
older adults as they may be more sensitive to side effects. 
Vestibular physical therapy is often helpful and should be 
utilized in many situations [85]. For older patients who 
suffer with continuous dizziness, a referral to an inter-pro-
fessional rehabilitation team which treats dizziness and ves-
tibular disorders can be an effective option. Team members 
typically include a nurse, physician, and specialists such as 
audiologist, physical therapist, occupational therapist, and a 
research scientist. This multidisciplinary approach, involv-
ing a group of professionals with varying expertise is effec-
tive in the treatment of vestibular and balance disorders. 
Vestibular rehabilitation therapy (VRT) deals with the man-
agement of vertiginous patient by alleviating the symptoms 
and increasing the threshold to vertigo. Activities of daily 
living (ADLs) are also a part of the therapy which eases their 
performance in function with the symptoms.

The role of rehabilitation in the management of vertigo is 
limited to a very specific group of conditions. An occupational 
therapist who is a part of the multidisciplinary team treating 
the vertiginous patient, with the knowledge of physiology and 
therapeutic benefit of vestibular rehabilitation can widen the 
rehabilitation spectrum for various diseases producing vertigo 
and dysequilibrium, to resolve or minimize these symptoms. 
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Other key resources for successful management of dizziness 
and vertigo include family members and caregivers who play 
an integral role in supporting patients with dizziness. They 
are often needed to collaborate history and clinical presen-
tation and provide information about medication changes, 
prodromal symptoms, etc. They also play a significant role in 
VRT to ensure that the treatment modalities are incorporated 
to daily activities to ensure safety and wellness. The efficient 
management and resolution of disabling symptoms depends 
on diagnostic and rehabilitative planning which requires a 
multidisciplinary team approach comprising of not only the 
clinical team of neuro-otologists, rehabilitation therapists, 
psychiatrists, and medical social workers but also the patient 
and their family members and caregivers who can continue 
the education and support the patient needs as they rehabili-
tate. This often takes patience and time to aid recovery from 
vertigo and dysequilibrium [85]. As previously mentioned, 
the presence of dizziness in the elderly is a strong predictor of 
falls, which is the leading cause of accidental death in people 
older than 65 years. Family members and caregivers play an 
integral role in identifying patients risks for falls, and provid-
ing the support and assistance they need to mitigate the risk 
of traumatic and debilitating falls [86]. Resources such as the 
Fall precautions: STEADI guide can be a useful tool to edu-
cate patients and caregivers [87].

 Case Conclusion

GC was given more fluids to ensure that she had adequate 
hydration. Medications that would further lower her blood pres-
sure were ceased for now. She was given exercises to properly 
maneuver from bed to chair. She continued her physical therapy 
on a daily basis with much improvement in walking speed and 
stance. She did not fall. Her daughter was very pleased with 
her progress. She was subsequently discharged to home with 
recommendations for ongoing home physical therapy.

8.8   Urinary Tract Infection

8.8.1   Introduction

Urinary tract infections (UTI) are common in both 
community- dwelling and long-term care older adult 
residents. Women appear to be more affected than men. 
Although UTI is one of the most commonly reported infec-
tions in older adults, its definition varies across the literature. 
It is further challenged by the atypical nature of symptom-
atology in this population. Given that the risk of harm in 
delaying UTI treatment in clinically stable patients is low, the 
risk-benefit balance favors a more meticulous approach to 
diagnoses and antibiotic prescription.

GC is an 88-year-old female with a past 
medical history of mild cognitive impair-
ment, mild COPD, osteoporosis, type 2 
diabetes, CAD, osteoarthritis, and hyperten-
sion who was seen in the clinic today 
complaining of urinary frequency alternat-
ing with hesitancy. She did not report of 

any fever or chills. However, over the last 
few days she complained of malaise. At 
one point, she almost fell walking to the 
bathroom. She had been feeling not quite 
her usual self. On physical examination, she 
did not have any suprapubic and abdomi-
nal tenderness. A spot urinalysis was done. 

This tested positive for leukocyte esterase 
and negative for nitrite. Furthermore, she 
had some white blood cells in the urine. 
She was empirically treated with Bactrim 
DS 1 tab oral BID. As per her, this is not her 
first UTI episode. She had had a couple over 
the last few months.

 Case Presentation

8.8.2   Discussion

Urinary tract infections (UTI) are common in both 
community- dwelling and long-term care older adult resi-
dents. It is the second most common infection diagnosed 
in the acute hospital setting and accounts for almost 5% of 
all emergency department visits by adults aged 65 years and 
older in the USA [88, 89]. It is responsible for an estimated 
7 million office visits [90]. Its approximate prevalence in long- 
term care facilities is close to 30% to 40% of all healthcare- 
associated infections [91, 92]. Women appear to be more 
affected than men [93]. The risk factors for women might 
be associated with postmenopausal state, worsening incon-
tinence, debility, and alteration of the vaginal milieu in rela-
tion to greater exposure to antimicrobial therapy. Although 
UTI is one of the most commonly reported infections in 
older adults, its definition varies across the literature. It is 
further challenged by the atypical nature of symptomatology 
in the older adult population. Given that the risk of harm 
in delaying UTI treatment in clinically stable patients is low, 

the risk- benefit balance favors a more meticulous approach 
to diagnoses and antibiotic prescription.

8.8.2.1   Risk Factors
There are multiple predisposing risk factors including but are 
not limited to the following that can lead to the development 
of UTI in the older adult [94]:
 1. Increasing age
 2. Increasing rates of urinary retention and incontinence
 3. Immunosenescence
 4. Anatomic abnormalities such as BPH
 5. Uncontrolled diabetes mellitus
 6. Long-term medical institutionalization
 7. Prolonged immobility
 8. Autonomic dysfunction from other neurologic diseases
 9. Medications such as sodium-glucose cotransporter 

2- inhibitors
 10. Vaginal atrophy
 11. Sexual intercourse
 12. Presence of urinary instrumentation, e.g., catheterization
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UTI in the Community-Dwelling Older Adult
Disease Management and Overall Impact
In general, UTI in the community-dwelling older adult popu-
lation requires the presence of localized genitourinary symp-
toms, pyuria, and a positive urine culture. The  symptoms most 
commonly reported include dysuria with or without frequency, 
urgency, suprapubic pain, and hematuria. Atypical symptoms 
that may manifest include lower abdominal pain, back pain, 
constipation, fatigue, falls, confusion or acute change in men-
tal status, lack of appetite, and incontinence among others. It 
is imperative that providers recognize these variations in clini-
cal presentation so that appropriate goal-directed prevention 
and treatment strategies may be utilized. Diagnosis requires at 
the very least a urinary dipstick to assess for the presence of 
leukocyte esterase or nitrite and concurrent urinalysis to look 
for pyuria. The confirmatory test is urine culture to look for 
bacteriuria and evaluate for antibiotic susceptibilities. The most 
frequent pathogen for UTI in this population is Escherichia 
coli. Other common microbes in descending prevalence 
include Proteus spp, Klebsiella spp, and Enterococcus spp. A 
study by Little and colleagues examined the impact of several 
management strategies on the use of antibiotics for cases of 
uncomplicated UTI [95]. The investigators found no differ-
ences in symptom duration, severity of frequency of symptoms, 
or severity of unwell symptoms between the antibiotic manage-
ment of strategies. For most women who present with nonspe-
cific symptoms, a trial of hydration is reasonable while awaiting 
completion of a diagnostic workup. This will delay use of anti-
biotics thereby decreasing unnecessary exposure. The study by 
Knottnerus et  al. supports this management [96]. More than 
half of the women in this study who delayed antibiotic initiation 
reported improvement of their symptoms. A major key point is 
that none of these women who delayed antibiotics developed 
complications of untreated UTI such as pyelonephritis. When 
deciding to use antibiotics, it is essential to choose the appropri-
ate agent based on efficacy, dosing, and duration of treatment 
while minimizing unwanted side effects and inappropriate 
resistance. For treatment of uncomplicated UTI, the Infectious 
Disease Society of America (IDSA) and European Society for 
Microbiology and Infectious Diseases propose the use of nitro-
furantoin monohydrate/macrocrystals at 100  mg twice daily 
dosing for a 5  day duration or the TMP/SMX 1160/800  mg, 
1 double strength twice daily for 3 days [97]. Another option 
is fosfomycin at a single dose of 3 grams though efficacy is 
inferior to the first two. It is important to note that these same 
medications may be used for men; however the therapy is typi-
cally extended to 1–2 weeks. Further studies need to be done 
to ascertain the optimal length of UTI treatment in older men.

UTI in Long-Term Care
Disease Management and Overall Impact
Older adults who reside in long-term facilities are at increased 
risk of developing UTI. Some risk factors that are implicated 
include physical disability, neurocognitive disorders such as 
dementia and Parkinson’s disease, and the prevalent use of 
urinary catheters either as temporizing measures to assist in 
voiding or as a function of an organic pathology such as severe 

BPH, post-op status, neoplasia, autonomic dysfunction, etc. 
Eriksson et al. found a link when a history of UTI in the pre-
ceding year was tied to the occurrence of vertebral fractures, 
multi-infarct dementia, and stroke [98]. In 2012, the Society 
for Healthcare Epidemiology of America (SHEA) updated 
the surveillance definitions of infections in long- term care 
facilities. The McGeer criteria were revised as follows [99]:
 1. At least one of the following: acute dysuria; pain, 

swelling, or tenderness of the testes, epididymis, or 
prostate; or fever or leukocytosis. And at least one of the 
following localizing urinary tract sub-criteria (e.g., 
costovertebral angle tenderness or pain, hematuria, new 
or marked increase in incontinence) or in the absence of 
fever or leukocytosis, two or more of the localizing 
urinary sub-criteria (such as suprapubic pain, gross 
hematuria, new or marked incontinence/urgency/
frequency)

 2. One of the following microbiological sub- criteria (at 
least 105 cfu/mL of no more than two species of 
microbes in a voided urine sample or at least 102 of any 
number of microbes in a specimen collected by straight 
catheter)

The diagnostic workup is similar to the previous older 
adult population. A urinalysis and urine dipstick should be 
obtained. If pyuria is present or the dipstick is positive for 
leukocyte esterase and nitrite, a urine culture should be 
obtained to evaluate for the presence of bacteriuria and to 
document antibiotic susceptibility. It is important to high-
light that the absence of both nitrite and leukocyte esterase 
confers a 100% negative predictive value for the diagnosis 
of UTI in this population. Urine culture alone is often not 
helpful in evaluating diffuse non-specific symptoms in older 
long-term care residents and should not be routinely per-
formed in asymptomatic patients. As far as pathogens are 
concerned, the microbes mirror the frequency of pathogens 
for UTI in the community. E.coli accounts for the majority 
followed by Proteus, Klebsiella, and Enterococcus spp. The lat-
ter along with Staphylococcus aureus account for 4.5% and 
4.1% of cases, respectively. The antibiotic management for 
UTI in this population is similar to community dwellers in 
that TMP/SMX and nitrofurantoin are acceptable first-line 
options. Though cautious use of nitrofurantoin in patients 
with renal insufficiency is warranted, it also has been shown 
to have overall lower rates of resistance compared to TMP/
SMX and fluoroquinolones. One caveat on the use of nitro-
furantoin should underscore that Proteus species-positive 
patients may have intrinsic resistance to this antibiotic. In 
2001, the SHEA recommended a 7 day course of antibiotics 
for women with lower level UTI, while simple cystitis may be 
given for 3 to 5 days. In general, the optimal duration of anti-
biotics in institutionalized patients has not been well-studied.

8.8.2.2   Geriatric Considerations
Older adults may not necessarily present with symptoms typ-
ical of UTI as in the younger adult population owing in large 
part to immunosenescence and homeostenosis. The first 
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phenomenon describes the alteration in the host response 
to varying stimuli including infectious and inflammatory 
markers. The second phenomenon is the altered physiologic 
coping response when the reserves of the older adult dimin-
ish over time. These signs and symptoms include but are not 
limited to the following:
 1. Change in behavior or mental status, e.g., lethargy, 

confusion/delirium, etc.
 2. Changes in physical strength such as body weakness, 

malaise, etc.
 3. Changes in appetite and weight, i.e., weight loss, 

anorexia
 4. Possibly a history of falls (deemed controversial)

A prospective study by Rowe in 2013 looked at the associa-
tion of suspected UTIs in five nursing homes with history of 
falls [100]. The authors concluded that there was no associa-
tion between the two in spite of the fact that a history of falls 
is often considered a reason to test a nursing home resident 
for UTI.

8.8.2.3   Pathophysiology
The development of UTI begins with the colonization of 
the urogenital tract by pathogens from the fecal flora subse-
quently leading up to their ascension via the urethra and into 

the bladder, ureter, and kidneys. Bacterial adhesion to the 
uroepithelium is therefore a critical step in the pathogenesis 
of UTIs. Furthermore, when a patient is bacteremic related 
to sepsis, there is a tendency to have bacterial seeding into 
the kidneys, ureter, and bladder. Persistent urinary dysbiosis 
could compromise host defenses and lead to recurrent UTIs.

8.8.2.4   Disease Management and Overall 
Impact

Asymptomatic Bacteriuria in the Older Adult
Asymptomatic bacteriuria is defined as the presence of bac-
teria in the urine with or without pyuria in the absence of 
clinical symptoms indicating UTI. A study on long-term care 
by Nicolle et al. showed a prevalence of 25–50% of adult resi-
dents with bacteriuria at any given time [101]. After adjust-
ing for concurrent medical problems, those with ASB did not 
have higher rates of mortality. Furthermore, antimicrobial 
therapy for ASB did not reduce the rates of complications 
and may in fact increase the risk for a subsequent symptom-
atic UTI. The current guidelines from the Infectious Diseases 
Society of America recommend treating ASB in a certain 
population, i.e., pregnant women and patients undergoing 
urologic procedures that will likely result in some type of 
mucosal injury (. Fig. 8.4).

Algorithmic approach to probable vs definite UTI.
Modified from Cortes-Penfield NW, Trautner BW, Jump RLP.

Infect Dis Clin N Am 2017;31 :673-688.

No UTI 

Investigate for other potential 
causes of the patient’s symptoms

Clinical condition improved,
alternate diagnosis found,
or urine culture negativef

Clinical condition begins to 
deteriorate or is unchanged at 

48 h with no alternate diagnosis

• Patient has localizing urinary symptomsa 
 OR 
• Patient is clinically unstabled

Does the patient need empiric
antimicrobial therapy?

• Administer empiric antibiotics and adjust antibiotics based on urine cultures 
• If urine cultures are negative, i stop antibiotics and investigate for other potential 
  causes of the patient’s symptoms

Probable or Definite UTI 

 Possible UTI 
• Institute active monitoring without 
  antibiotics: oral hydration, assess for 
  pain & other symptoms 
• Investigate other potential causes of 
  the patient’s symptoms 
• Follow the results of urine cultures 
  and the patient’s clinical course over 
  the next 48 h

Does the patient have clinical signs of a UTI?
• Localizing urinary symptomsa 
  OR 
• Nonlocalizing symptomsb AND no symptoms
suggesting infection at a another site 
(eg pneumonia)

Yes

Yes

Yes

No

No

NoeSend a urinalysis with reflex to culture if pyuria 
is present 

Does tip patient have pyuria?c

       . Fig. 8.4 Algorithmic 
approach to probable vs definite 
UTI. (Modified from Cortes-
Penfield et al. [94])

 N. M. Javier et al.



111 8

Preventative Management
It is highly important to counsel patients, families, and their 
caregivers that UTI is a preventable disease. Specific consid-
erations that are worth mentioning include but not limited to 
the following:
 1. Avoidance of urinary tract instrumentation
 2. Optimal control of blood sugar
 3. Increased hydration
 4. Improvement in mobility
 5. Overuse of unwarranted antibiotic therapy leading to 

medication resistance

 Case Conclusion

GC completed her course of oral antibiotics. She was advised to 
drink plenty of fluids to include cranberry juice. She was feeling 
much better and appeared to have been back to her baseline 
function. Both she and her daughter who lives with her are 
pleased with the progress she had made.
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What is the optimal patient-centered approach to care for this 
patient with multiple conditions? How might that look different 
from following all of the clinical practice guidelines recommen-
dations designed for her individual conditions?

Multimorbidity is when multiple chronic conditions exist 
within a single patient. These conditions can be physical 
(cancer, congestive heart failure, osteoarthritis), mental 
(depression, dementia, substance abuse), or both. As a pro-
vider, it is crucial to develop an approach to caring for multi-
morbid patients, as this is a steadily increasing population 
with complex care needs. Patients with multimorbidity 
account for a significant percentage of health care spending 
in the United States. These patients have higher health-care 
utilization [1] and are at increased risk for poorer quality of 
life and earlier death than age-matched counterparts without 
multimorbidity [2].

Patient-centered care, sometimes also referred to as 
“person- centered care,” means that individuals’ values and 
preferences are elicited and, once expressed, guide all aspects 
of care, supporting realistic health and life goals [3]. Patient- 
centered care is important for all patients but particularly 
important for persons with multiple conditions for a number 
of reasons. Often, both the potential harms and potential 
benefits of treatment options are less clear for multimorbid 
patients, and patient preferences become even more para-
mount in decision-making. Additionally, aggressive manage-
ment of risk factors to prevent future disease can impose a 
large treatment burden with unclear benefits. Multimorbid 
patients often have a wider variety of health-care experiences 

which may shape a wide variety of goals and preferences for 
care. Multimorbid patients may also have different resources 
and different limitations to care than healthier patients. All 
conditions and treatments must be considered in the larger 
context of the patient’s overall disease burden and functional 
status.

In recognition of the growing population of multimorbid 
patients and the need for a focus on patient-centered care in 
this population, health-care providers have sought to develop 
rational approaches to guide care for multimorbid patients. It 
is important to note that an increasingly multimorbid popu-
lation is a worldwide phenomenon and many international 
organizations have developed similar guidelines and recom-
mendations to review data and best practices for multimor-
bid patients. The National Institute for Health and Care 
Excellence (NICE) in the United Kingdom and the World 
Health Organization are two such examples [4, 5]. Each of 
these organizations attempts to outline key principles and 
challenges for clinicians to provide rational, patient-centered 
care to multimorbid patients. Here, the Guiding Principles 
for the Care of Older Adults with Multimorbidity: An 
Approach for Clinicians [6] will be reviewed. These guiding 
principles were developed by the American Geriatrics Society 
Expert Panel on the Care of Older Adults with Multimorbidity. 
Using expertise in the field, and a structured review of the 
literature, the panel developed these principles to help guide 
clinicians as well as inform researchers and policy- makers. 
These principles provide an excellent framework for provid-
ers making medical decisions with multimorbid patients.

Mrs. T is a 79-year-old woman presenting for 
a routine health visit. She has a history of 
coronary artery disease, peripheral vascular 
disease, osteoporosis, osteoarthritis of the 
knees, and depression. Since her last visit, 
she has had two falls. After both falls, she 
was able to get up on her own and believes 
she “just tripped.” She is very worried she will 
break a hip and lose her independence and 
states “I would rather be dead than live in a 
nursing home.” She prefers not to take 
prescription medications if possible and is 
currently only taking a daily multivitamin 
and occasional acetaminophen for pain. She 

is widowed and lives alone in her own 
apartment but has a daughter that checks in 
on her and brings her groceries once a week. 
She is a former smoker but does not 
currently smoke. She drinks alcohol, about 
three drinks per day. She has very limited 
financial resources. She is independent in all 
activities of daily living and instrumental 
activities of daily living except for shopping. 
She does not have a car and her daughter 
takes her out to run errands as needed, but 
she also occasionally uses public transporta-
tion. She can walk about ½ block before 
getting leg pain.

Physical Exam
Vital signs: 145/87 76 Ht 5′5” Wt 112lbs
Thin, pleasant, well-groomed, no acute 

distress. She has a somewhat flat affect, but 
is interactive and appropriate. Orientation 
intact, mental status exam unremarkable. 
Heart is regular rate and rhythm. Dimin-
ished but palpable pulses in her feet. Lungs 
are clear. There is a large healing bruise 
over the L hip, no tenderness to palpation. 
There is mild joint line tenderness over 
both knee joints with some bony over-
growth, no joint effusions.

 Case

9.1  Guiding Principle 1: Elicit 
and Incorporate Patient Preferences 
into Medical Decision-Making for Older 
Adults with Multimorbidity [6]

Beginning the medical decision-making process with an 
assessment of a patient’s health-care goals and preferences is 
an essential starting point in providing patient-centered care 
to multimorbid patients. The majority of medical decisions 
carry with them a range of possible diagnostic or therapeutic 

options with different potential harms or benefits. This is 
particularly true for patients with multimorbidity where 
both potential harms and potential benefits may be less clear. 
Multimorbid older adult patients may vary widely in their 
health-care goals and preferences. Many place high value on 
retaining function and independence [7]. Others may value 
preserving quantity of remaining life, preventing specific dis-
ease processes, avoiding specific symptoms, or maintaining 
specific functional roles (being a caregiver, etc.). Patients may 
have different levels of willingness or ability to participate in 
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the needed “work” required for specific treatment options 
(take medications, attend clinician visits, undergo proce-
dures, pay for treatment, diet or exercise, etc.) [8]. However, 
assessing these goals and preferences may help both optimize 
adherence to a care plan and ensure that all involved  providers 
are aligning treatments around the patient’s main goals [9]. It 
is also important to note that the term “patient preferences” 
may expand to include family, caregivers, or others if cogni-
tive impairment is present or if the patient chooses to include 
others in the medical decision-making process.

 Case Practice for Guiding Principle 1: Elicit Patient 
Preferences

In the above case, Ms. T states she would “rather be dead than 
live in a nursing home.” She also prefers not to take prescription 
medicines if possible.

When weighing patient goals and preferences for this 
patient, does one goal take precedence over another? For 
instance, if medical treatment for osteoporosis might minimize 
the patient’s risk of hip fracture and functional independence, 
would she consider taking a medication? How would you 
explain the risks and benefits of a bisphosphonate to this 
patient in terms of her goals and preferences?

9.2  Guiding Principle 2: Recognizing 
the Limitations of the Evidence Base, 
Interpret and Apply the Medical 
Literature Specifically to Older Adults 
with Multimorbidity [6]

Incorporating evidence from the medical literature to guide 
care decisions is foundational to the practice of medicine; 
however, there are several limitations to applying this 
approach in multimorbid patients. Recognizing and account-
ing for these limitations is imperative to providing patient- 
centered care for multimorbid patients. First, clinical trials 
often enroll patients who only have the specific disease pro-
cess under study without other chronic conditions or who 
are relatively healthier or younger. It may be difficult to apply 
results of these studies to patients who are older or multi-
morbid as they may be more likely to experience harms or 
burdens of treatment or be subject to medication interactions 
or side effects. Second, it is important to evaluate the out-
comes assessed for any study. Surrogate outcomes such as 
improvement in laboratory test results may carry little mean-
ing for a patient and have little impact on their health. Studies 
of interventions that affect “patient-important” outcomes—
those that align with a patient’s individual goals and prefer-
ences—are more likely to have positive impact on a patient’s 
health. Examples of patient-important outcomes may include 
prevention of a specific disease process (stroke, heart attack) 
or improvement in quality of life, physical functioning, or 
ability to be independent. Third, when reviewing evidence 
behind a treatment decision, it is important to consider both 

the potential benefits and harms. Often, potential benefits are 
described in more detail than potential harms. Additionally, 
for multimorbid patients, treatment of one disease process 
may exacerbate or interact with another disease process. It is 
important to assess whether or not the potential for unin-
tended effects or interactions on other conditions was stud-
ied or reported on.

 Case Practice for Guiding Principle 2: Interpreting 
the Evidence

What evidence exists for medications or interventions to 
prevent fractures in osteoporosis? What are the benefits vs. 
harms of various options? For example, what are the possible 
harms of treating Ms. T with an oral bisphosphonate? What are 
the benefits? Are potential interactions with other disease 
processes described in the literature?

9.3  Guiding Principle 3: Frame Clinical 
Management Decisions Within 
the Context of Risks, Burdens, Benefits, 
and Prognosis (e.g., Remaining Life 
Expectancy, Functional Status, Quality 
of Life) for Older Adults 
with Multimorbidity [6]

A person’s prognosis should help to inform, but not neces-
sarily dictate, care decisions. Prognosis may be considered in 
terms of estimated remaining life expectancy, but also in the 
context of development of specific disease states, functional 
dependence, etc. Prognosis can be difficult to estimate and 
even more difficult to discuss with patients. Using prognos-
tic tools can help clinicians estimate prognosis, although 
they still often provide only a rough guide. Use of life table 
data [10] or an aggregator of mortality indices such as can be 
found on 7 eprognosis. ucsf. edu [11] can help clinicians 
more accurately estimate prognosis and may prove espe-
cially useful in differentiating between short-term (within 
the next year), medium-range (within the next 5 years), and 
long- term (beyond 5  years) clinical decisions [6]. For 
instance, in diabetes decision-making, a patient with a 
remaining life expectancy of less than 1 year may opt for a 
hemoglobin A1c target in the 8–9 range to avoid short-term 
risks of hypoglycemic episodes, while a patient with a 
remaining life expectancy of more than 5 years may opt for a 
lower hemoglobin A1c target to avoid possible consequences 
of longer-term hyperglycemia. Discussing prognosis with 
patients can be difficult. A recent study examining commu-
nication preferences of older adults about screening tests 
found that specific wording of life expectancy was important 
[12]. Many felt the language of “you may not live long 
enough to benefit from this test” was unnecessarily harsh 
compared with the more positive messaging of “this test 
would not help you live longer.”
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 Case Practice for Guiding Principle 3: Estimating Prognosis

Use life table data [10] to estimate Ms. T’s remaining life 
expectancy. Use a prognosis calculator such as can be found on 
7 eprognosis. ucsf. edu to estimate Ms. T’s 1-, 5-, or 10-year 
mortality risk. How does this impact your care plan? How would 
you discuss this information with Ms. T?

9.4  Guiding Principle 4: Consider Treatment 
Complexity and Feasibility When 
Making Clinical Management Decisions 
for Older Adults with Multimorbidity [6]

Treatment complexity is common and can lead to adverse 
effects in multimorbid patients. For instance, following the 
clinical practice guidelines for treatment of a hypothetical 
patient with osteoporosis, osteoarthritis, type 2 diabetes, 
hypertension, and COPD—five of the most commonly billed 
Medicare diagnoses—results in a treatment regimen that may 
include twelve different medications delivered at five time 
points through the day with multiple potential drug- drug 
and drug-disease interactions [13]. The cost of this regimen 
may be hundreds of dollars a month or even more. It is easy 
to see how complex treatment regimens put patients at higher 
risk of nonadherence, adverse reactions, and decreased qual-
ity of life [14]. When deciding on a treatment regimen in a 
multimorbid patient, clinical feasibility and individual pref-
erences should inform choices about treatment. Factors such 
as financial and insurance resources, cognitive impairment, 
caregiver involvement, potential side effects, health literacy 
and health beliefs, and desired outcomes all may impact fea-
sibility of a medical plan. Some patients may be able to man-
age more complex treatment regimens than others based on 
their support system, cognitive ability, financial situation, or 
health-care goals. A discussion of such factors between 
patient and provider in the context of deciding on a feasible 
treatment regimen may lead to improved adherence [6]. 
Additionally, some evidence exists that chronic disease self-
management programs may improve health status measures 
[15]. Care transitions are times when patients are at high risk 
for increased treatment complexity but also provide opportu-
nities to review regimens with patients, reduce polyphar-
macy, and enhance feasibility.

 Case Practice for Guiding Principle 4: Complexity 
and Feasibility

What plan will Ms. T be willing/able to adhere to? What factors 
may affect her adherence? What non-pharmacologic options are 
available? Would patient education be beneficial? If so, 
regarding what?

9.5  Guiding Principle 5: Use Strategies 
for Choosing Therapies That Optimize 
Benefit, Minimize Harm, and Enhance 
Quality of Life for Older Adults 
with Multimorbidity [6]

For multimorbid patients, optimizing care plans usually 
involves prioritization of treatments and interventions 
based on maximizing benefit, minimizing harms, and 
enhancing quality of life. Patients with multimorbidity 
have a higher likelihood of experiencing adverse drug 
reactions [16] and drug-drug or drug-disease interactions 
[17]. Prescription of all potentially clinically indicated 
drugs in a patient with multimorbidity may result in bur-
densome treatment complexity, non-adherence, and 
adverse drug reactions [13]. Thus, the most essential drugs 
and interventions to enable a patient to meet their stated 
goals and still be clinically feasible must be sought. 
Identifying treatments that may be potentially inappropri-
ate is a good first step, and several tools are available to 
assist clinicians in this process (see Approach to 
Polypharmacy, below). An inter-professional team 
approach may also help to optimize care plans and mini-
mize polypharmacy in multimorbid patients. For instance, 
a diabetes educator may help provide patient education on 
diet and exercise to help improve blood sugar control with-
out medication changes. A pharmacist may perform a 
structured medication review using an evidence-based 
tool to minimize polypharmacy. A physical therapist may 
work with a patient with osteoarthritis to improve mobility 
and decrease pain. Any changes made to optimize a 
patient’s treatment plan should be made in a stepwise fash-
ion, so results of individual changes can be monitored 
before the next change is made.

Would you recommend pharmacologic 
treatment of osteoporosis to minimize Ms. 
T’s fracture risk? Why or why not? What 
factors might influence this decision? What 
non-pharmacologic treatments will be part 
of your plan? What interventions might 
help promote adherence? What are the 

downsides and the upsides to your plan for 
this patient? How will you communicate 
that to this patient?

The above Guiding Principles for the 
Care of Older Adults with Multimorbidity 
[6] provide a framework to assist clinicians 
in providing patient-centered care to older 

adults with multiple chronic conditions. 
Individualizing care to account for a 
patient’s own goals, chronic conditions, 
needs, and resources is paramount. In 
addition, a number of specific care models 
have been developed to help meet the 
needs of multimorbid patients.

 Case Practice for Guiding Principle 5: Optimizing Treatment Plan
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9.6  Care Models for Persons with Multiple 
Conditions

Persons with multiple conditions often have unique care 
needs, and numerous care models have been developed to 
more fully address these needs. These care models occur in 
different care settings, such as in the community, home, out-
patient clinic, hospital, or post-acute and long-term care set-
tings. Many of these care models were designed to care for 
older adults, who often have multiple medical conditions. 
Some of these care models span across multiple settings or 
specifically address transitions between care settings. 
Individuals may be served by these care models for variable 
lengths of time. Care is often provided by interprofessional 
teams. These care models are designed to provide high- 
quality, safe, cost-effective care to patients with complex 
needs and aim to improve outcomes compared to traditional 
care models. Some examples of these care models will be 
reviewed to illustrate the innovation underway in the care for 
persons with multiple conditions.

9.7  Care Across Settings

There has been increasing focus in recent years on person- 
centered care, in which individuals’ needs, values, and prefer-
ences are determined and guide all aspects of their health 
care. Person-centered care focuses on individual functional 
abilities and goals and re-defines quality and value. It recog-
nizes that people may have needs not only related to chronic 
medical problems and functional limitations but also to chal-
lenges in the physical environment and need for social sup-
port [18]. Several care models utilize these person-centered 
care tenets, including Geriatric Resources for Assessment 
and Care of Elders (GRACE) and Program for All-Inclusive 
Care for the Elderly (PACE).

The GRACE model is designed to support older adults 
and their primary care physicians [19, 20]. It includes a sup-
port team that does an initial comprehensive geriatric 
assessment of the patient in the home and then meets with a 
larger interdisciplinary team to develop an individualized 
care plan, which is then discussed with the PCP and modi-
fied as appropriate. This model provides ongoing collabora-
tion and coordination with providers across multiple sites of 
care. Meanwhile, PACE is a community-based model 
designed to serve frail, high-risk elderly adults. In order to 
qualify, individuals must be at least 55 years old, meet crite-
ria for nursing home eligibility, and live in a defined area 
where the PACE program is available [21]. Participants are 
largely dual eligible for Medicare and Medicaid. Once 
enrolled, participants received individualized care designed 
by an interdisciplinary team, which includes services rang-
ing from primary and specialty care to acute care and nurs-
ing care, which are mostly provided at a day center, where 
complex medical, social, and therapy services are provided. 
It has been shown to reduce hospitalization and readmission 
rates in participants [22].

9.8  Outpatient Care

There are several models in the outpatient care setting that 
are designed to accommodate individuals with multiple 
medical conditions. The traditional model of office-based 
primary care includes a primary care physician who manages 
most of the medical conditions, with input from specialist 
consultants as needed. Another model of care for complex 
older patients includes either a consultative or co- 
management model in which a geriatrician provides recom-
mendations for evaluation and management for older adults 
with multiple chronic conditions. This model generally uti-
lizes a comprehensive geriatric assessment (CGA), which is a 
multidisciplinary evaluation of key domains that may impact 
an older adult’s health and the creation of management plans 
for the issues discovered during the assessment [23]. Finally, 
another example of a primary care model specifically for 
patients with multiple chronic conditions is called guided 
care, in which a trained guided care nurse works closely with 
patients and physicians to provide coordinated, patient- 
centered care [24]. In addition to primary care, models exist 
for the care of patients with specific medical conditions. For 
example, collaborative care models have been developed for 
the care of patients with dementia [25].

Given that a high proportion of health-care costs are 
attributed to individuals with multiple chronic conditions, 
these patients—particularly the sickest—have been the focus 
of intensive primary care programs. One model to deliver 
primary care is the patient-centered medical home (PCMH), 
which is a delivery model where care is coordinated through 
the primary care physician, with the aim to have a centralized 
setting that develops a partnership between patients and 
physicians. The goal is integrated and coordinated care with 
a focus on quality. Recent programs modeled on the PCMH 
have focused on delivery of care to the sickest, highest-cost 
patients which are often referred to as “High-Intensity 
Primary Care” programs or “Ambulatory Intensive Care 
Units.” These may either be primary care replacement (home 
or clinic based) or augmentation of primary care [26]. Home- 
based primary care often includes interprofessional care 
teams that meet regularly and after-hours support [27]. 
Outside of formalized care models, it is important to note 
that a significant amount of care often occurs within a 
patient’s home. This may include a combination of home 
nursing services; physical, occupational, or speech therapists; 
paid and unpaid caregivers and homemakers; and additional 
services provided by community organizations and local, 
state, and federal agencies.

9.9  Acute Care Models

Admission to an acute care hospital is often a high-risk 
period for older adults and persons with multiple conditions 
due to the risk of functional decline. Many inpatient care 
models are designed to try to prevent this decline in acutely 
ill patients. One care model aims to circumvent this potential 

 M. Martinchek and K. Thompson



123 9

for decline by not admitting patients to a traditional hospital 
in the first place. The hospital at home program has been uti-
lized to avoid hospitalization completely, allow for early dis-
charge from the hospital, or provide terminal care hospital at 
home. Admission avoidance hospital at home may achieve 
either similar or improved clinical outcomes and patient and 
caregiver satisfaction as traditional inpatient hospitalization 
with decreased costs [28, 29]. These programs have recruited 
patients with a number of different clinical conditions and 
provide hospital level care including nursing and physician 
care as well as diagnostic and therapeutic services.

9.10  Emergency Department

Older adults make up a high percentage of emergency room 
care, with an increasing number of visits. Older adults are 
more likely to be triaged to higher levels of urgency and 
spend more time in the ED and utilize more resources com-
pared to younger adults, speaking to the diagnostic and 
therapeutic challenges in caring for older adults with multi-
ple conditions [30]. Recently, “Geriatric Emergency 
Department Guidelines” were created as a framework for the 
creation of Emergency Departments that are friendly to older 
adults [31]. These guidelines include physical recommenda-
tions to improve care, recommendations for a robust inter-
disciplinary team, screening tools for geriatric patients, 
information on the appropriate management of geriatric 
syndromes, and a recommendation to provide access to pal-
liative care and end-of-life care for medically complex 
patients in the geriatric ED [31].

9.11  Inpatient Hospitalization

Once patients are admitted to an acute inpatient hospital, 
there are several well-known programs designed to improve 
the quality of care for older adults with multiple conditions. 
The acute care for elders (ACE) model was originally concep-
tualized to prevent the decline in functionality and poor out-
comes such as increased dependency that can occur during 
the hospitalization of older adults [32]. Important compo-
nents included patient-centered care, frequent medical review, 
early rehabilitation and discharge planning, a prepared envi-
ronment specific for older adults, and regular meetings and 
input from interdisciplinary teams [32]. These models have 
been found to be associated with both patient and systems 
level outcomes such as fewer falls, less delirium, less func-
tional decline, shorter length of stay, decreased institutional-
ization with more discharges home, and lower costs [32].

Other acute care programs have been designed to target 
specific outcomes. One example is the Hospital Elder Life 
Program, which was designed to prevent delirium in hospital-
ized older adults. This program screens older adults for spe-
cific delirium risk factors and provides targeted interventions 
for these risk factors implemented by an interdisciplinary 
team and is unique in incorporating trained volunteers [33]. It 

has shown favorable outcomes including preventing cognitive 
and functional decline in hospitalized older adults and has 
been replicated and implemented in many different settings.

Many care models include input and participation from 
nurses, but the Nurses Improving Care for Healthsystem 
Elders (NICHE) program is unique in that it is both a nursing 
education and consultation program designed to improve 
care in health-care organizations [34]. Other care models tar-
get specific conditions. For example, co-management pro-
grams, where the care of patients is shared between teams of 
providers from different specialties, are commonly used for 
geriatric patients with hip fracture [35]. Finally, inpatient con-
sultative models are often utilized in the care of older adults 
admitted to the hospital. These models may include consulta-
tion by a geriatrician or a more formalized CGA [23].

9.12  Transitions of Care

Periods of care transitions are particularly vulnerable periods 
for adults with multiple medical conditions. During these 
care transitions, patients may have changes in medications, 
need for follow-up of treatment or diagnostic studies, special-
ized care instructions, and new or unmet care needs. Thus, 
several care models have been developed to improve the 
quality of these care transitions. These transitions may occur 
from the hospital to home, from the hospital to post- acute or 
long-term care, and from nursing facilities to home. Many of 
these transitional care models include some or all of the Joint 
Commission’s seven foundations of safe and effective transi-
tions of care to home [36], outlined in 7 Box 9.1. These mod-
els are designed to reduce the risk of hospital readmissions 
and unnecessary costs in vulnerable patients. Examples of 
evidence-based transition of care models from hospital to 
home are listed in . Table 9.1. Similar care models have also 
been developed for other care transitions, including those 
from a skilled nursing facility (SNF) to home. These models 
are promising, although further work is ongoing [37]. Best 
practice recommendations for transitioning patients from a 
SNF to home focus on identification of the primary care phy-
sician (PCP) and timely follow-up after SNF discharge, 
appropriate transmission of information and needed follow-
up to the PCP and outpatient team, and patient follow-up to 
address any questions and ensure receipt of crucial services 
and appropriate medication reconciliation [38].

Box 9.1 Foundations of safe and effective transi-
tions of care to home identified by the Joint 
Commission [36]

 5 Leadership support
 5 Multidisciplinary collaboration
 5 Early identification of patients/clients at risk
 5 Transitional planning
 5 Medication management
 5 Patient and family action/engagement
 5 Transfer of information
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9.13  Post-acute Care and Long-Term Care

Skilled nursing facilities, also known as nursing homes, are 
sites of care for patients both in the post-acute care setting 
and there for long-term care. Patients at these facilities for 
post-acute care often have sub-acute rehabilitation needs or 
are there for skilled nursing services. Other patients, particu-
larly those who need significant assistance with activities of 
daily living, may live at the facility for long-term care. The 
heterogeneity of patients who often have multiple chronic 
conditions poses challenges for successful care implementa-
tion in this setting. One well-known example of a care model 
in skilled nursing facilities is a program titled Interventions 
to Reduce Acute Care Transfers (INTERACT). This is a qual-
ity improvement program that focuses on the identification, 
evaluation, and management of acute changes in condition of 
nursing home residents. It also includes information on com-
munication, documentation, and decision support tools for 
management. Additionally, it places emphasis on advanced 
care planning, hospice, and palliative care in patients with 
end-stage illness [39, 40].

9.14  Palliative Care Models

Once patients with multiple medical conditions become seri-
ously ill, community-based palliative care may best meet the 
needs of these individuals and their families. These models 
aim to provide support outside of the hospital setting and can 
be delivered in many different settings including home and 
long-term care settings. Palliative care focuses on symptom 

management and quality of life and is often enacted by a mul-
tidisciplinary team. Once patients are nearing the end of life 
and choose to forgo further active treatment to focus on 
symptom management, transition to hospice services may be 
appropriate. Patients must meet criteria for hospice based on 
disease severity, and appropriateness is determined by the 
hospice team. Hospice care is also provided by a multidisci-
plinary team and can occur in many care settings including 
at home, a nursing home, or inpatient hospice unit.

Advanced care planning plays an important role in each 
stage of care. Advanced care planning is multifaceted and 
aims to discuss and understand a patient’s wishes and values 
so they can be applied in different situations. Many states 
now employ tools for documentation for advanced care plan-
ning, such as Physician Orders for Life-Sustaining Treatment 
(POLST), which are transferrable across multiple care set-
tings [41]. Common topics included in POLST tools are 
listed in 7 Box 9.2.

9.15  Shared Decision-Making

Throughout different settings of care, shared decision- 
making is a crucial component of care for adults with multi-
ple medical conditions. Often, these decisions are complex 
and the evidence base to support these decisions may be lim-
ited as patients with multi-morbidity are often underrepre-
sented in randomized controlled trials. Additionally, the 
benefit to harm tradeoffs of diagnostic or therapeutic options 
may differ in adults with many medical conditions, who may 
already take multiple medications, be more susceptible to 
side effects, or have a limited life expectancy. In many situa-
tions, there is no clear best choice for how to proceed. The 
shared decision-making process recognizes this and focuses 
on reaching shared decisions through conversations and 
communication between the clinician and patients that is 
enhanced by the clinical expertise of the physician, available 
medical evidence, and the patient’s expertise on their own 
experiences, goals, and preferences [42]. After the patient 
and clinician share information, the goal of shared decision- 
making is to build consensus and agree on a treatment option 
[43]. While many patients prefer to be involved in medical 
decision-making, they may have vastly different preferences 
on the level of information they want and components that 
are important during the decision-making process [44]. 
Decision aids are designed to help support people during this 

       . Table 9.1 Evidence-based transitions of care models from 
hospital to home

Program Brief description

Project RED [48] A bundle consisting of 12 discharge 
components including both patient 
education and discharge planning, 
medication reconciliation, and discharge 
instructions, which are designed to 
reduce re-hospitalizations

Care Transitions 
Program [49]

Provides specific tools to patients with 
complex care needs and their caregivers 
as well as support from a transition coach. 
Goal to learn self-management skills to 
aid in transition from hospital to home

Transitional Care 
Model [50]

Nurse-led intervention that targets older 
adults at risk for poor outcomes as they 
move across health-care settings and see 
different clinicians

Better Outcomes 
for Older Adults 
Through Safe Tran-
sitions (BOOST) 
[51]

Initiative to improve transitions and 
reduce readmissions for hospitals across 
the United States through a toolkit, 
mentoring from experts, and ongoing 
evaluation and quality improvement

Box 9.2 Common areas covered in Physician Orders 
for Life Sustaining Treatment (POLST) tools, which 
vary by state

 5 Cardiopulmonary resuscitation (CPR)
 5 Medical interventions
 5 Medically administered nutrition
 5 Advanced directive information – includes information 

on health-care power of attorney and living will
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process of weighing the benefits and harms of treatment 
options and have overall been successful in doing so [44]. 
There are a variety of decision aids available for specific 
health issues. These are often educational tools that provide 
information for patients on various medical decisions, for 
example, whether to undergo screening for colorectal or 
prostate cancer. Other tools may provide a framework for 
providers to utilize in shared decision-making or provide 
useful information to be introduced during the process, such 
as calculations of prognosis or life expectancy.

9.16  Approach to Polypharmacy

In patients with multiple medical conditions, common deci-
sions revolve around whether to stop or start new medica-
tions. Patients with multiple medical conditions often are 
prescribed an increasing number of medications and are at 
risk for polypharmacy. There are many definitions for poly-
pharmacy that revolve around a specific number of medica-
tions, but one particularly useful definition for clinical 
practice is the use of more medications than are clinically 
indicated [45]. Polypharmacy increases the risk of drug- 
related adverse events. Additionally, there are several barriers 
to taking a medication regimen correctly. These range from 
financial costs, physical barriers (e.g., the ability to twist off a 
medication cap or correctly inject insulin), health literacy, 
the burden of time to take multiple medications, and intact 
cognition to remember to take medications on a set schedule. 
Simplifying medication regimens is often an important step 
in improving the quality of care and daily life for patients 
with multiple conditions.

The first step in addressing polypharmacy is identifying 
which medications an individual is taking. Individuals with 
multiple medical conditions may be prescribed medications 
from multiple specialty providers or pharmacies. One of the 
most effective methods to ensure the medication list is com-
plete is to have patients bring in all medications they have 
from all prescribers and pharmacies, in addition to all over- 
the- counter medications and vitamins. Then, the clinician 
can review each medication with the patient to compile a 
thorough medication list.

Once a medication list is defined, efforts can be made to 
ensure the appropriateness of the medication list. This 
includes identifying any possible drug side effects and 
weighing the risks versus the potential benefits of each med-
ication. This process should take into account a patient’s own 
goals and values. It is helpful to ensure the medication list is 
appropriate for the medical conditions identified and does 
not include unnecessary medications or omit medications 
that may be helpful. It is also useful to know the patient’s life 
expectancy in assessing potential benefits of treatment. 
There are several decision tools available to assist clinicians 
in ensuring the appropriateness of a medication list, many of 
which were specifically designed to be used with older 
adults. A few examples of these tools are listed in . Table 9.2. 
There are also tools available to help providers and patients 

in shared decision-making for specific conditions. For 
example, in deciding whether or not to start anticoagulation 
for atrial fibrillation to try to decrease stroke risk, it may be 
useful to calculate the patient’s risk of stroke using the 
CHAD2VASC score and compare it to the patient’s risk of 
bleeding with the HASBLED score [46, 47]. These risk scores 
can be used to provide information on available evidence for 
use in the shared decision-making process, which is an 
important component of care for patients with multiple 
medical conditions.
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10.1  Background

The geriatric preoperative assessment includes risk factor 
assessment with a focus on risk reduction of potential com-
plications in the medical, social, functional, and neuropsy-
chological domains. Recent comparative trials confirm that 
older adults who participate in a geriatric preoperative 
assessment have fewer complications, shorter hospitaliza-
tions, more frequent discharge to home, and fewer readmis-
sions than a comparison group [1]. The geriatrician’s role in a 
preoperative assessment goes beyond pre-procedure medical 
optimization by including additional plans for how to pre-
serve the older adult’s function, cognition, and social well- 
being. The geriatrician can prepare patients on what to expect 
during the post-operative recovery period, lay the ground-
work for patients through transition planning, and explain 
settings for rehabilitation, short-stay skilled nursing facilities, 
or long-term acute care hospitals. Geriatric preoperative 
assessments also take into consideration the impact of aging 
on older adult’s ability to tolerate surgery. The patient’s ability 
to tolerate surgery rests not on the patient’s physiologic 
reserve but also on environmental factors such as urgency of 
the surgery, nutrition, and social support. We have divided 
this chapter into a medical assessment organized around 
major relevant organ systems followed by functional, social, 
and psychological assessments relevant to a geriatric preop-
erative evaluation.

10.2  Medical Assessment

10.2.1  Cardiovascular System

An older adult’s cardiovascular system has a reduced ability 
to compensate for stress. Changes in cardiac conduction also 
increase the risk of arrhythmia. Older patients are more 
prone to having perioperative cardiac adverse events [2]. We 
recommend calculating the revised cardiac risk index 

(RCRI), which is designed to predict post-operative compli-
cations such as myocardial infarction, pulmonary edema, 
ventricular fibrillation or cardiac arrest, and complete heart 
block. In patients with low risk by the RCRI, no further test-
ing is indicated. In higher-risk patients, we recommend pur-
suing further cardiovascular testing if it will change clinical 
management [3]. An alternative to the RCRI is the American 
College of Surgeons National Surgical Quality Improvement 
Program (NSQIP) score which was designed to determine 
risk factors associated with intraoperative and post-operative 
myocardial infarction or cardiac arrest [4]. Routine 12-lead 
electrocardiogram testing is not recommended for everyone. 
Obtain an electrocardiogram only in patients with coronary 
heart disease, heart failure, significant arrhythmia, periph-
eral arterial disease, cerebrovascular disease, shortness of 
breath, or other significant structural heart disease, except in 
those undergoing low-risk surgeries. A 12-lead electrocar-
diogram may be considered in other asymptomatic patients 
who are undergoing higher-risk surgeries. Pursue an echo-
cardiogram in patients with shortness of breath of unknown 
origin or any patient with previously documented left ven-
tricular dysfunction with no assessment within the past year 
[3]. In patients with elevated cardiac risk and moderate or 
good functional capacity (more than 4 metabolic equivalent 
of task (MET)), no further testing is recommended. Examples 
of activities with METs greater than 4 include climbing a 
flight of stairs, walking up a hill, and walking on level ground 
at 4 mph [3].

In patients with elevated cardiac risk and unknown or 
poor functional capacity – less than 4 METs – pharmacologic 
stress testing is recommended if the results will change man-
agement [3]. Twenty-four-hour ambulatory monitoring is 
indicated primarily for patients with syncope or significant 
bradycardia or tachycardia if not previously evaluated. 
Preoperative angiography is recommended in patients with 
proven myocardial ischemia and unstable chest pain 
(Canadian Cardiovascular Society Class III–IV) despite ade-
quate medical therapy who require non-urgent, non-cardiac 

Ms. MN is an 89-year-old active older adult 
with obstructive jaundice and a surgically 
resectable mass in the head of her 
pancreas. She lives alone and is indepen-
dently mobile, cognitively intact, and 
socially active. She has a history of 
hypertension and diet-controlled diabetes. 
She is independent with activities of daily 
living (ADLS) and instrumental activities of 
daily living (IADLS). She is able to walk two 
blocks without pause but has not really had 
the need to climb stairs and is unsure if she 
will have difficulty climbing them. On 
examination she is jaundiced and appears 
exhausted but comfortable. Her cardiac, 
pulmonary, abdominal, neurologic, and 
musculoskeletal exams are unremarkable. 

She takes less than 20 seconds on the 
timed up and go test which suggests good 
mobility. On admission, an electrocardio-
gram showed no acute changes. 2D ECHO, 
nuclear stress test, and chest x-ray were 
unremarkable. A complete blood count 
showed a mild normocytic anemia. A 
comprehensive metabolic panel demon-
strated an obstructive pattern on the 
hepatic panel. A goal of care conversation 
was subsequently conducted with the 
patient and her family to discuss surgical 
resection of the mass. Given the patient’s 
age and recent poor health, she was 
deemed to be at increased risk of 
post-operative complications and a 
prolonged, complicated post-surgical 

recovery period. The patient recognized 
that without the potentially curative 
surgical procedure, her life expectancy 
would be limited. Given her self-reported 
good quality of life, she felt that attempting 
the procedure, even if it led to further 
morbidity or death, was more acceptable 
to her than following a conservative 
approach. Although the medical and 
surgical teams and the patient’s family 
expressed concerns regarding proceeding 
with surgery, they all acknowledged the 
patients view point and the goals of care 
she outlined. After finding no medical 
contraindications to surgery, the patient 
proceeded to have a pancreaticoduode-
nectomy.

 Clinical Scenario
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surgery. In patients with intermediate or high cardiovascular 
risk, a referral to a cardiologist for further evaluation may be 
indicated.

Heart failure (HF) The initial step in preoperative evaluation 
of patient with heart failure is assessment of functional status, 
symptoms and signs of heart failure, and comorbidities that 
may exacerbate the heart failure. In general, patients with a 
heart failure who are asymptomatic at the time of surgery 
should continue their current medical regimen. Patients with 
symptomatic heart failure should be medically optimized prior 
to surgery unless the surgery is emergent. Natriuretic peptides 
should be assessed as routine preoperative evaluation in 
patients with known cardiac dysfunction. In patients with 
arrhythmias, we recommend continuing oral antiarrhythmic 
drugs before surgery. Patients with permanent pacemaker 
(PPM)/automated implantable cardioverter-defibrillator 
(AICD) should undergo interrogation of the device prior to 
surgery [5].

Valvular heart disease In symptomatic patients with aortic 
stenosis, consider aortic valve replacement before non-cardiac 
surgery. Asymptomatic patients with aortic stenosis can pro-
ceed with elective surgeries. In asymptomatic patients with 
mitral stenosis if systolic pulmonary artery pressure is 
<50 mmHg and valve area is >1.5 cm2, non-cardiac surgery can 
be performed. In symptomatic patients with mitral stenosis or 
in patients with systolic pulmonary artery pressure >50 mmHg, 
correct the mitral stenosis before non-cardiac surgery. In aortic 
or mitral regurgitation, non-cardiac surgery can be performed 
safely in asymptomatic patients. If a patient is symptomatic or 
has LV dysfunction, consider valve replacement [5]. New tech-
niques and technology in minimally invasive surgery have 
broadened the eligibility of patients for various valve repairs 
and replacement. Transcatheter aortic valve replacement 
(TAVR) is an alternative for patients unable to undergo open 
heart surgery [6].

Prosthetic heart valves All mechanical valves require anti-
coagulation. When patients on anticoagulants are planned 
to have a surgical procedure with a high risk of bleeding, it 
may be necessary to stop their usual anticoagulant to reduce 
bleeding risk during the perioperative period. In patients 
with certain high-risk conditions, substituting an alternative 
anticoagulant with a short half-life while a patient’s usual 
anticoagulant is held (a process known as “bridging”) is rec-
ommended to minimize the risk of thrombotic events. 
Usually heparin or enoxaparin is used as a bridging agent. 
Of note, patients on direct-acting oral anticoagulants 
(DOACs) may not need to bridge since they have shorter 
half-lives and the duration that the patient is off of them is 
shorter. Bridging is indicated in patients with mechanical 
aortic valve plus additional clotting risk (atrial fibrillation, 
previous VTE, systolic heart failure with EF <30%, multiple 
mechanical valves, other hypercoagulable condition), older 
mechanical valve, and mechanical mitral or tricuspid valve 
(. Table 10.1).

Resuming anticoagulation: Resumption of anticoagula-
tion may vary depending on whether hemostasis has been 
achieved. Discussion with the surgeon performing the proce-
dure is necessary to determine a safe time to resume antico-
agulation. Generally, warfarin may be resumed within 
24  hours of the procedure. Short-acting anticoagulants for 
post-operative bridging can be resumed after 24  hours, or 
later if there is higher risk.

Atrial fibrillation Anticoagulation bridging is beneficial if the 
patient has had a stroke within the past 6 months or if their 
CHADS2VASC score is ≥5 [7].

Guidelines for surgical delay after coronary revasculariza-
tion Surgery should be delayed if possible after revasculariza-
tion with coronary stenting. Ideally, anti-platelet agents (P2Y12 
receptor inhibitors such as clopidogrel) should be continued, 
although the risks of bleeding vs. in-stent thrombosis must be 
weighed. If P2Y12 inhibitors must be discontinued, aspirin 
should be continued. Patients with high cardiac risk should be 
initiated on appropriate high-intensity statins [8].

Hypertension Anesthesia can lead to an increase in blood 
pressure in normotensive individuals. When hypertension is 
discovered in a preoperative evaluation, testing for target organ 
damage is recommended. In patients with blood pressure of 
180/110 mmHg and above, the potential benefits of delaying 
surgery to optimize pharmacological therapy should be 
weighed against the risk of delaying the procedure. There is no 
clear evidence favoring one mode of antihypertensive therapy 
over another. There is no recommendation on whether diuret-
ics should be discontinued prior to surgery. Beta blockers 
should be continued in the perioperative period and continued 
throughout the hospital stay. In patients with intermediate to 
high risk, it may be even reasonable to begin perioperative beta 
blockers; however, we do not recommend initiation of beta 
blocker on the day of surgery. Hold angiotensin-converting 
enzyme inhibitors/receptor blockers for a period of 24 hours 

       . Table 10.1 Anticoagulation bridging therapy

Condition When bridging is recommended

Atrial fibrillation For patients with a CHADS2VASC > >5 or 
stroke within the last 3 months

Mechanical aortic 
valve

If additional stroke risk exists

Mechanical mitral 
valve

Always in major procedures where 
holding anticoagulation is necessary

DVT/PE Occurred within the last 3 months prior 
to surgery

Thromboembolic 
stroke

Occurred within the last 3 months prior 
to surgery

Coronary stents Recently placed – within 3 months prior 
to surgery

Geriatric Preoperative Evaluation of the Older Adult
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prior to surgery except in those with heart failure or with inad-
equately treated hypertension that cannot be improved before 
surgery [3].

Peripheral arterial disease When assessing an older adult for 
possible revascularization, functional status is among the most 
important things to consider. Revascularization is a high-risk 
surgery; thus, medical optimization and careful candidate 
selection is crucial for successful outcomes. Surgery is most 
likely to be beneficial to older adults as a means to preserve 
ambulation and independence. Studies have some good out-
comes after revascularization both for chronic and critical limb 
ischemia, with upward of 70% of patients returning to live at 
home post-procedure [9].

10.2.2  Pulmonary System

Increasing age is an independent risk factor for post- operative 
pulmonary complications. Older adults develop an impaired 
ability to cough effectively over time (decreased respiratory 
muscle strength, increase chest wall stiffness), decreased 
mucociliary clearance, and greater ventilation-perfusion 
mismatch leading to an increased risk of pneumonia and 
hypoxia in the post-operative period [10]. Studies have 
shown a twofold risk for patients aged 60–69 and threefold 
for aged 70–79 for pulmonary complications. However, age 
may not be the strongest predictor of pulmonary complica-
tion. The type of surgery has been shown in one study to be a 
greater predictive factor. Proximity to the diaphragm and 
thoracic cavity increases pulmonary risk. This is thought to 
be due to pain, splinting, and inability to take deep breaths. 
Neurosurgery, neck surgery, aortic surgery, and other vascu-
lar surgeries also carry higher pulmonary risk [11]. Age ≥ 70 
was only slightly higher risk than renal dysfunction, low 
albumin, and poor functional status. The American College 
of Physicians identifies the following risk factors to identify 
patients who require pulmonary evaluation: chronic obstruc-
tive pulmonary disease, age older than 60 years, American 
Society of Anesthesiologists (ASA) class II or greater, func-
tionally dependent, and congestive heart failure. No specific 
models exist to predict pulmonary risk in older adults. A 
sample of commonly used risk assessment models for the 
general population is discussed below. While not aimed at 
older adults exclusively, these models can help guide discus-
sion regarding the risk of post-operative complication, espe-
cially the possibility of longer-term intubation and 
tracheostomy which are important topics to explore with 
patients and families during the preoperative assessment. 
ARISCAT risk index [12] predicts the risk of any post- 
operative pulmonary complications, including respiratory 
infection, respiratory failure, bronchospasm, atelectasis, 
pleural effusion, pneumothorax, or aspiration pneumonitis. 
Arozullah respiratory failure index [13] predicts the likeli-
hood of remaining on the ventilator 48 hours after surgery. 
Gupta calculator [14] predicts the likelihood of post- 
operative respiratory failure, definite specifically as the 

inability to come off a ventilator after 48 hours. The literature 
is not specific to geriatric patients; however, the following are 
reasonable guidelines to determine which patients may ben-
efit from pulmonary function tests: those undergoing lung 
resection, coronary artery bypass grafting, pre-existing 
asthma or chronic obstructive pulmonary disease, and likely 
undiagnosed obstructive airway diseases. Routine chest 
x-ray is not recommended as part of a preoperative assess-
ment for low-risk patients. Older adults are automatically 
considered at high risk by most assessment standards. 
Additionally, they have a higher prevalence of abnormal 
chest x-ray findings [15]. However, the clinical significance 
of abnormal chest x-ray is very low. A meta-analysis by 
Archer et  al. demonstrated that abnormal chest x-ray that 
changed management occurred in only 0.1% of cases. 
Additionally, only 1.4% of these abnormal findings were 
“unexpected,” meaning they would not have been predicted 
by history and exam [16]. A low serum albumin (<3.0) is cor-
related with a high likelihood of post-operative pulmonary 
complication. Nutrition status and other chronic diseases in 
older adults (cirrhosis, heart failure) may predispose to low 
albumin states. Elevated BUN increases risk of post-opera-
tive respiratory failure, though it is not as strong a predictor 
as albumin [17]. Common conditions that affect pulmonary 
outcomes: Functional status is a key component of a compre-
hensive geriatric assessment and has a significant impact on 
post- operative pulmonary complications. Partial depen-
dence has 1.65 odds ratio of pulmonary complication; total 
dependence has 2.51 odds ratio of pulmonary complication; 
being categorized as ASA class II or higher is linked to 
increased risk of pulmonary complication and has an odds 
ratio of 4.8. Patients with cognitive impairment, prior stroke, 
gastroesophageal reflux disease, diabetes, dry mouth, and 
poor dentition are at increased risk for post-operative pneu-
monia. Smoking increases the incidence of pulmonary com-
plications. Limited data exists on smoking cessation 
preoperatively, and no data is specific for older populations. 
In younger adults, smoking cessation more than 8  weeks 
prior to surgery has the greatest risk reduction. Chronic 
obstructive pulmonary disease increases risk of post-opera-
tive pulmonary complication, with an odds ratio of 1.79. 
Asthma has not been linked to increased pulmonary compli-
cation. Congestive heart failure significantly increases pul-
monary complications, with an odds ratio of 2.93 [11]. 
Venothrombolism: The issue of anticoagulation in older adults 
is challenging. The benefit in terms of stroke prevention or 
treatment of deep vein thrombosis/pulmonary embolism 
must be weighed against the risk of bleeding. Several bleed-
ing risk scores exist, including the HEMORR2HAGES risk 
index, HAS-BLED risk score, ATRIA, and OBRI. The HAS-
BLED score has been shown to best predict clinically relevant 
bleeding, particularly intracranial hemorrhage [18]. Falls are 
a problem in older adults and often are cited as the reason for 
withholding anticoagulation. Subsequently we may be 
undertreating older adults. Evidence shows that patients with 
moderate to high risk of stroke still benefit from anticoagula-
tion, even if they are at a high fall risk [19]. While bleeding is 
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a concern in older adults, rates of major bleeding have been 
found to be relatively low. A large study of 1500 patient found 
2.4 major bleeding events for every 1000 patient-months. 
Insufficient education about bleeding risk and polypharmacy 
were the greatest risk factors for bleeding [20]. Stroke risk 
increases with age; therefore, there is increased benefit of oral 
anticoagulation with age. However, anti-platelets have been 
found to have decreased benefit for stroke prevention with 
age [21]. Warfarin: If there are 24 hours or more until sur-
gery, give vitamin K to reverse the effect of warfarin [22]. 
There is no benefit to lower international normalized ratio 
(INR) goals with warfarin for preventing ischemic stroke in 
older adults. Tightly controlled INR with warfarin decreases 
risk of intracranial hemorrhage. The advantage of warfarin is 
that it is reversible but the disadvantage is the need for fre-
quent monitoring. Direct-acting oral anticoagulants 
(DOACs) have a lower rate of intracranial hemorrhage than 
warfarin. Dabigatran: RE-LY trial found that at the 110 mg 
dose, dabigatran was noninferior to warfarin for stroke pre-
vention but had a lower rate of bleeding [23]. Currently dabi-
gatran is the only DOAC with an approved reversal agent: 
idarucizumab. Rivaroxaban: ROCKET-AF demonstrates 
non-inferiority to warfarin for stroke prevention. There were 
similar rates of bleeding but lower overall rates of intracranial 
hemorrhage [24]. Apixaban: ARISTOTLE trial showed that 
apixaban is superior to warfarin for stroke prevention, results 
in less bleeding, and has improved mortality [25]. Oral anti-
coagulants and antiplatelets are generally held prior to elec-
tive surgery. Discussion with the surgeon is necessary to 
determine which anticoagulants need to be held. Additional 
consultation with cardiology or hematology may be neces-
sary in high-risk patients. For patients on anticoagulation 
receiving implantable cardiac defibrillator/pacemaker place-
ment, continuing anticoagulation with warfarin has shown 
decreased rates of pocket hematoma than when bridging 
with heparin [26]. Known venous thromboembolism (VTE): 
The highest risk of recurrence of VTE is within 3 months of 
the event. Elective surgery should be delayed if possible to 
avoid this period [27].

VTE prophylaxis VTE prophylaxis should be used in patients 
with higher risk for DVT. Older adults have an increased risk 
of DVT. Other factors are prior DVT, malignancy, infection/
inflammation, and stroke. Those who are immobile post-oper-
ative also are at increased risk and should have prophylaxis. 
Hip replacements carry a higher risk for DVT, as do abdomi-
nal/pelvic surgery in those with cancer [28].

10.2.3  Gastroenterology System

10.2.3.1  Liver Disease
Liver disease incurs a higher operative risk, even in younger 
patients. While there are surgical risk-prediction models for 
patients with cirrhosis and end-stage liver disease, including 
the Child-Pugh score and the MELD [29], neither of these 
were studied in older adults. Coagulopathy in liver disease: 

Valuating INR is reasonable to assess coagulopathy. 
Improvement in nutrition status may be beneficial in correct-
ing INR. Hepatic encephalopathy: Hepatic encephalopathy 
predicts a poorer prognosis in patients with liver disease. 
Post- operatively, hepatic encephalopathy should be consid-
ered as a cause of altered mental status in cirrhotic patients. 
Inflammatory bowel disease (IBD): discussion with a gastro-
enterologist in patients with IBD is recommended prior to 
surgery, particularly if there is active disease or use of 
immune- modulating treatments. Constipation: Older adults 
are at risk of constipation in the post-operative setting for 
multiple reasons. The use of opiates for post-operative pain is 
a common cause, as is relative immobility. A good bowel 
regimen should include a motility-stimulating agent such as 
senna or a bisacodyl suppository. Docusate is generally inef-
fective for post- operative constipation in older adults. Enteral 
feeding: Temporary enteral feeding may be required post-
operatively depending on the type of surgery and post-oper-
ative complications. The need for enteral feeding should be 
discussed with patients and families prior to surgery, with 
care to distinguish between temporary and long-term enteral 
feeding. For patients with advanced dementia, enteral feed-
ing has not been shown to improve nutrition status or pro-
long survival nor does it decrease aspiration risk [30].

10.2.4  Renal System

Loss of kidney function with age increases acute kidney injury 
and renal failure risk. Changes in renal physiology also 
increase sensitivity to hypotension and increase the risk of 
acute kidney injury [31]. Renal function declines with age due 
to a multitude of physiologic changes. These changes also pre-
dispose to a higher risk of acute kidney injury and greater 
incidence of chronic kidney disease [32]. Similarly, the physi-
ologic stresses created by surgery and anesthesia may be mag-
nified. Patients with chronic kidney disease have at least 
doubled the likelihood of cardiovascular events and death 
after surgery as those with normal renal function [33]. The 
incidence of acute kidney injury after surgery is high. After 
cardiac surgery the rate can be up to 25% [34]. Additionally, a 
systemic review and meta-analysis found that those with 
acute kidney injury had a substantially increased risk of 
developing chronic kidney disease or end-stage renal disease, 
with a hazard ratio of 8.8 [35]. Dialysis: There is a higher post-
operative mortality in hemodialysis patients [36]. A nephrol-
ogist should be involved in the preoperative screening process 
for any dialysis patients. A new dialysis requirement post-
operatively is a poor prognostic factor. Older adults ≥75 years 
of age have a high 3-month mortality after starting dialysis, 
even in non-emergent settings [37]. Prior to any major sur-
gery with a risk for AKI or renal failure, a thorough discussion 
of the risks and benefits of dialysis should be initiated with 
patients and their families/healthcare proxies. While there is 
no specific evidence to support this practice, it is generally 
recommended to hold diuretics on the day of surgery due to 
the theoretical risk for intraoperative hypotension [38]. 

Geriatric Preoperative Evaluation of the Older Adult



134

10

Angiotensin-converting enzyme inhibitor/receptor blockers 
can be discontinued the evening before surgery, possibly 
24 hours up to surgery. Increased incidence of intraoperative 
hypotension was found in patients who continued their 
angiotensin-converting enzyme inhibitor/receptor blockers 
on the morning of surgery [39]. Non-steroidal anti- 
inflammatory drugs: Discontinue prior to surgery to reduce 
acute kidney injury.

Dose adjustment and glomerular filtration rate (GFR) calcula-
tion Medications should always be dose-adjusted based upon 
renal function. The Crockoft-Gault formula, while widely used 
for calculation of creatinine clearance, should be used with 
caution in older adults as it is inaccurate and underestimates 
GFR (National Institute of Diabetes and Digestive and Kidney 
Diseases – NIDDK). Two alternatives being studied for calcu-
lating GFR are Chronic Kidney Disease Epidemiology 
Collaboration (CKD-EPI) and Modification of Diet in Renal 
Disease (MDRD) study. CKD-EPI may be more accurate for 
GFR calculations for patients ≥65 years old. Discussion with a 
pharmacist is recommended if there is concern about renal 
impairment. It should be noted that the Crockoft- Gault for-
mula is used in studies that validate medications for approval 
with the FDA.

10.2.5  Endocrine System

Diabetes Preoperative glucose levels of >200 mg/dL has been 
found to be associated with deep wound infections [40]. For 
elective procedures, check HbA1C or have a glucometer diary, 
and if poorly controlled, surgery should be postponed. The 
American Diabetes Association (ADA) has endorsed a target 
glucose range of 80–180 mg/dL for the perioperative period. 
Patients on insulin should receive half their usual dose of inter-
mediate-acting NPH insulin dose or full doses of a long- acting 
or pump basal insulin. Monitor blood glucose every 4–6 hours 
while NPO and correct with short-acting insulin if needed 
[41]. Basal insulin analogs and pump can be continued preop-
eratively and on the day of the surgery [42]. Oral hypoglycemic 
drugs or non-insulin injectable agents can be continued until 
the morning of surgery. They can be reinstated as soon as the 
patient is eating well. Consider cancelling non-emergent sur-
geries in patients with metabolic abnormalities (diabetic keto-
acidosis, hyperosmolar hyperglycemia state) or blood glucose 
level above 400–500 mg/dL [43]. Thyroid disease: Myxedema 
coma is a potential risk in older adults with moderate to severe 
hypothyroidism undergoing surgery. If surgery is non-urgent, 
consider postponing until a euthyroid state is achieved. 
Patients with subclinical hypothyroidism may proceed with 
either urgent or elective surgeries. In severe hypothyroidism 
(myxedema coma; clinical symptoms such as altered menta-
tion, pericardial effusion, or heart failure; or very low levels of 
T4), surgery should be postponed until hypothyroidism has 
been treated. If surgery is emergent, then start treating the 

patient as soon as the diagnosis is made [44]. Hyperthyroidism 
can result in thyroid storm with surgical stress. Treat hyperthy-
roidism before elective surgery. If surgery cannot be post-
poned, then initiate treatment as soon as possible. Hyperthyroid 
patients who require urgent surgery should be evaluated for 
possible cardiopulmonary disease such as arrhythmia, isch-
emia, and heart failure [45]. Thyroid medications (levothyrox-
ine, propylthiouracil, etc.) should be continued in the 
perioperative period.

Adrenal insufficiency Adrenal insufficiency puts the patient 
at increased risk for perioperative cardiovascular collapse. 
Steroids at dose equivalent or greater to prednisone >20 mg/
day for ≥3 weeks are considered to have iatrogenic suppres-
sion of the HPA axis and require stress dose steroids in the 
perioperative period. Consider adrenal insufficiency in 
patients on lower doses (5–20 mg/day) as well, and it is rea-
sonable to give empiric corticosteroid coverage. Given the risk 
of stress-dose steroids (hyperglycemia, mania/psychosis, 
delirium), it is reasonable to perform testing to rule out adre-
nal insufficiency in those on lower doses to avoid unnecessary 
glucocorticoid use.

Morbid obesity Obstructive sleep apnea (OSA) and 
metabolic syndrome should be evaluated preoperatively. 
Perioperative continuous positive airway pressure in patients 
with OSA is recommended to decrease the chance for some of 
the post- operative pulmonary complications, such as atelecta-
sis, pneumonia, and reintubation [46].

Nutrition Check for dietary preferences or restrictions to 
ensure an appropriate diet is ordered. Identify if the patient is 
having difficulty with loose fitting dentures or dental issues 
that need further evaluation, and assess if there are any signs of 
aspiration (coughing with eating, trouble swallowing). Record 
patient’s weight, perform a brief nutritional assessment such as 
the mini nutritional assessment tool, and check for use of any 
supplements or vitamins [47].

Surgical mortality is higher in malnourished patients. 
Albumin has been traditionally used as a marker of poor 
nutrition, although this practice has become controversial. 
Regardless, there is a correlation between low albumin and 
poor surgical outcomes, including increased length of stay. 
Weight loss of ≥10% within 6 months prior to surgery is also 
a predictor of negative post-operative outcomes [47]. Older 
adults should undergo daily evaluation of their ability to take 
in adequate nutrition and risk of aspiration. Initiate dietary 
consultation and/or formal swallowing assessment if indi-
cated. Patients who use dentures should have them easily 
available. Vision should also be assessed, as this can impair 
the ability to eat, and a patient’s glasses should be easily 
 accessible if needed. Patients should have an elevated head of 
bed and be sitting upright while eating and for 1 hour after 
completion of eating. Enteral feeding has to be started as 
early as possible [48].
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10.3  Anesthesia

An anesthesia plan should be carefully tailored to each older 
adult undergoing surgery. This should include a prophylactic 
bowel regimen [49]. Scheduled acetaminophen is an appro-
priate first-line treatment option. In cases with contraindica-
tion to acetaminophen or if acetaminophen is insufficient to 
achieve pain control, then patients may require low-dose opi-
ates or may benefit from local or regional pain management 
techniques [50]. Most studies examining elective surgery 
suggest no difference in post-operative delirium when 
regional and general anesthesia are compared [51]. Epidural 
anesthesia may provide benefits over general anesthesia in an 
older adult, including decreasing atelectasis, allowing for ear-
lier extubation and reducing the length of ICU stays [52]. 
Post-anesthesia, slower recovery of psychomotor and neuro-
cognitive function may be observed in older adults compared 
to younger populations, with cognition sometimes taking 
months to recover [53].

Review medications and evaluate for potential discon-
tinuation of nonessential ones in the perioperative period. 
Inappropriate medication use in older patients before cancer 
surgery has been associated with increased incidence of post- 
operative delirium [54]. Consider potential for withdrawal, 
progression of disease with interruption of drug, and interac-
tions with anesthetic agents as well [55]. For example medi-
cations such as rivastigmine or donepezil that are commonly 
prescribed for patients with dementia are associated with a 
prolonged effect of the anesthetic succinylcholine or the 
interaction between SSRI antidepressants with some of the 
serotonergic medications administered in the perioperative 
period may lead into serotonin syndrome. We also need to 
keep in mind that sometimes clinical depression or acute 
psychosis may develop following acute withdrawal of regular 
antidepressants or benzodiazepines. Always check for herbs 
or over-the-counter medication use. For example, ginkgo 
biloba may increase risk for bleeding during the surgery or 
Kava may increase sedative effect of anesthesia [56].

10.4  Psychological Assessment

Decision-making capacity The assessment of decision-mak-
ing capacity generally is comprised of the ability of a patient to 
communicate a choice, understand health information, and 
appreciate the medical consequences of decisions and reasons 
about treatment options. Keep in mind that capacity is situa-
tion dependent. Patients with cognitive impairment may still 
retain the capacity to make certain decisions. In patients who 
do not have the capacity to make decisions, it is important to 
identify an alternate decision-maker. One such person may be 
the patient-appointed healthcare proxy. If no healthcare proxy 
has been appointed, next of kin and surrogacy laws generally 
determine the legal decision-maker. If no surrogates exist, then 
it may be necessary to seek legal guardianship [57].

Mental illness – schizophrenia This encompasses a wide 
spectrum of disease. Some individuals will still retain capacity 
to make decisions. Depression: This can affect decision-making 
capacity and can interfere with recovery from surgery. 
Depression should be screened for and treated appropriately 
prior to surgery. Antidepressants should be continued during 
the perioperative period. Stopping the antidepressant during 
the preoperative period may cause withdrawal (discontinua-
tion syndrome). Symptoms of withdrawal include nausea, 
abdominal pain, diarrhea, affective symptoms, and insomnia 
[58]. Lithium: Kidney injury and changes in renal function can 
affect lithium levels during the preoperative period, risking 
lithium toxicity. Monitor renal function closely and adjust 
lithium doses as needed. Antipsychotics should be continued 
through the perioperative period. It should be noted that tra-
madol can interact with antipsychotics, SSRIs, and TCAs and 
lower the seizure threshold. Additionally, neuroleptic malig-
nant syndrome and serotonin syndrome should be considered 
on the differential for altered mental status and fever for 
patients taking antidepressants or antipsychotics. Substance 
abuse: All patients should be screened for substance abuse 
prior to surgery. Withdrawal from alcohol may be deadly. 
While withdrawal from cocaine or heroin may not be fatal, it 
can be a cause of delirium post-operatively. Screening for pre-
scription drug abuse is also important. Tobacco cessation 
should be recommended and a referral for treatment offered. 
Preoperative cognitive status/dementia: It is important to estab-
lish a baseline cognitive status on all patients undergoing sur-
gery. Older adults should be screened for possible dementia or 
mild cognitive impairment. Two commonly used screening 
tools for dementia are the Folstein Mini Mental Status Exam 
(MMSE) and the Montreal Cognitive Assessment (MOCA). 
The MMSE and other screening tests are generally 70–90% 
sensitive and 80–90% specific for dementia [59].

Post-anesthesia cognitive dysfunction A large study of 1200 
patients over the age of 60 found that about 25% had post-
operative cognitive dysfunction. This generally improved, with 
only 10% reporting continued cognitive dysfunction after 
3  months. However, about 1% of those patients had not 
returned to baseline after 2 years [60]. This phenomenon high-
lights the importance of baseline cognitive assessments, as well 
as establishing healthcare proxies and advanced directives. 
Seizure: Anesthesia and metabolic disturbances around sur-
gery can cause seizures. Tramadol can interact with antipsy-
chotics, SSRIs, and TCAs and lower the seizure threshold.

Cerebrovascular disease Patients at high risk of stroke 
should be medically optimized, controlling blood pressure, 
hyperlipidemia, diabetes, and hypo-/hyperthyroidism. 
Specialist referral would be appropriate if a patient has had a 
recent stroke. While there is some data on preoperative screen-
ing for carotid stenosis, there is no data to support this specifi-
cally in older adults. Symptomatic carotid stenosis (previous 
TIA or stroke) should be treated.
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Post-operative delirium prevention Studies on pharmaco-
logic therapy for delirium prevention and treatment are lim-
ited, with small studies and inconclusive data. Antipsychotics 
such as haloperidol and seroquel are commonly employed for 
treatment of agitation in delirium. There is no conclusive data 
on effectiveness or the superiority of one drug over another. 
Conservative measures for delirium prevention should be ini-
tiated in all older adults post-operatively. These include reduc-
ing tethers (lines, catheters, restraints), early mobilization, 
frequent reorientation, maintaining proper day/night cycles 
(ideally have the patient’s bed near a window with the shades 
open), managing constipation, managing pain, ensuring 
proper vision and hearing devices are available if needed, and 
avoiding medications that cause or worsen delirium such as 
sedatives, anticholinergics, and antihistamines. While opiates 
may contribute to delirium, their use should be balanced 
against appropriate pain control (inadequate pain control can 
also cause delirium).

Antiepileptics These should be continued preoperatively, 
and levels monitored if indicated. Renal function should be 
closely monitored and medications dose-adjusted as appro-
priate.

Parkinson’s medications These should be continued preop-
eratively. Stopping medications for Parkinson’s disease can 
cause withdrawal or a flare of symptoms [61].

10.5  Functional Assessment

An assessment of an older adult’s functional ability plays an 
important role in relation to post-surgical complications as 
well as transition planning options to a location other than a 
patient’s home due to increased personal care needs. The pre-
operative period offers a unique period to assess and docu-
ment baseline functional status and intervene through 
physical therapy, post-operative transition planning to sub-
acute or acute rehabilitation or consideration for home phys-
ical therapy services. There is an increased interest in 
preoperative optimization via structure exercise programs 
with both aerobic and resistance exercise. Rehabilitation 
prior to surgery has not yet been sufficiently studied. 
Improving functional ability prior to surgery is appealing, as 
studies have shown in cancer patients that the inability to 
perform activities of daily living (ADLs) and instrumental 
activities of daily living (IADLs) is correlated with increased 
morbidity, mortality, and increased length of stay. We recom-
mend documenting any history of falls in the past year, sen-
sory impairments (hearing, vision, or swallowing), gait and 
mobility limitations, adaptive equipment needs (canes, walk-
ers, wheelchair), and an assessment of ADLs, IADLs, and 
performance status during the preoperative evaluation [62]. 
Preoperative functional assessments such as the “Timed Up 
and Go” screening tool have shown to predict outcomes in 
elderly cancer patients as well as post-orthopedic surgery 
[63]. Patients who require more than 15 seconds to complete 

the Timed Up and Go test are at increased risk of falls. A 
significant change in functional status from baseline in a 
patient with preserved functional ability will influence tran-
sition planning to acute or subacute rehabilitation due to 
rehabilitation potential for return to baseline functional sta-
tus.

Frailty This is the age-related decline in physiologic reserve 
and reduced ability to handle stressors. Frailty is a predictor of 
negative post-operative outcomes such as morbidity, mortality, 
increased length of stay, and discharge to facility. Frailty is 
common in older adults. There are multiple frailty assessment 
tools that include unintentional weight loss, generalized weak-
ness, poor energy and endurance, low physical activity, and 
slow gait. The choice of frailty assessment instruments needs to 
be individualized based on evaluation time constraints and 
availability of objective measurement such as grip strength 
assessments or gait speed [64].

10.6  Social Assessment

Preoperative assessments should include current home 
address, type of abode if the patient lives in a private resi-
dence (i.e., elevator- or stair-accessible apartment), single- 
family home, assisted living, or long-term care facility, need 
to climb stairs in the home, and need for wheelchair access. 
Alternative living arrangements need to be explored if the 
patient is unable to safely function at home or has insufficient 
social supports or resources to meet their skilled (registered 
nurse) or unskilled needs (home health aide) during the 
post-operative recovery period. Identification of family 
members, formal and informal caretakers, health insurance 
information, prior use of Medicare rehabilitation days, ability 
to pay for private home health aides, or a private hire geriat-
ric care manager to coordinate care are useful for post- 
surgical transition planning. Information on current services 
such as meals on wheels or certified home healthcare agency 
(CHHA) services is important to identify to resume or mod-
ify such services post-operatively. Working with interdisci-
plinary team members including social workers and case 
managers is highly valuable for navigating these assessments. 
Advanced care planning and goals of care: Geriatricians have 
an opportunity to ensure that the intended surgical proce-
dure and anticipated outcome is in line with the patient’s 
overall goals of care. This ensures that healthcare providers 
best meet patient expectations during the post-surgical 
recovery period and beyond. Delirium, prolonged or unex-
pected intubation, or other unexpected events leading to an 
inability to make decisions can lead to significant stress and 
conflict if appropriate preparations are not made. Ensure a 
clear alternate decision-maker has been designated (health-
care proxy, surrogate, guardian), and encourage patients to 
make their wishes known to this person prior to the opera-
tion. Advance care planning is the process which allows 
patient to voice the care they would want to receive if they 
were unable to communicate. Advance directives such as a 
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living will are the documentation of what patient’s value, 
their beliefs, and treatment preferences. The process includes 
the opportunity to appoint a healthcare agent/proxy or iden-
tify surrogates/next of kin to allow for these individuals to 
participate in a discussion preoperatively. Non-emergent 
surgeries in particular offer an opportunity to explore what 
patient’s value and ensure that anticipated surgical outcomes 
are in line with the patient’s goals of care.

 Case Conclusion

Ms. MN had a complicated post-operative course where she 
needed to be surgically re-explored for an anastomotic leak 
which was repaired. She developed post-operative delirium 
and renal failure requiring dialysis and needed prolonged 
mechanical ventilation and hemodynamic support in an 
intensive care unit. She ultimately died just over a month 
following the procedure due to ongoing multiorgan failure. 
The geriatric team met with the family to provide support and 
debrief following the patient’s death. The patient’s family, while 
grieving, recognized that the patient understood the surgical 
risks involved and was grateful that we honored her informed 
decision to pursue the surgery despite the risks and subse-
quent negative outcome.
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11.1   Introduction

One of the cornerstones of excellent geriatric care is caring 
for older adults with multiple chronic conditions or “multi-
morbidity.” More than 50 percent of older adults have three 
or more chronic conditions. The combinations and severity 
of these chronic conditions can have varying cumulative 
effects on each individual [1].

Multimorbidity has significant impact and increases risk 
of death, institutionalization, increased utilization of health-
care resources, decreased quality of life, and higher rates of 
adverse effects of treatment or interventions. Unfortunately, 
older adults with multimorbidity are also commonly excluded 
from clinical trials and observational studies. Almost all 
existing guidelines have single-disease focus and do not take 
into consideration comorbid illness. There are also no clear 
approaches to decision-making and clinical management 
of older adults with multimorbidity. In 2012, the American 
Geriatrics Society Clinical Practice and Models of Care 
Committee created “Guiding Principles for the Care of Older 
Adults with Multimorbidity” as a framework for the manage-
ment of multimorbidity.

The guiding principles developed involve conducting a 
complete review of a care plan for persons with multimor-
bidity, reviewing the current medical conditions and inter-
ventions, considering patient preferences, reviewing relevant 
evidence for significant outcomes, assessing prognosis, eval-
uating interactions within and among treatments and condi-
tions, reexamining benefits and harms of the treatment plan, 
and lastly communicating and deciding for or against an 
intervention or treatment. They also suggest reassessing over 
time to evaluate benefit, feasibility, adherence, and alignment 
with patient preferences [1].

More than 50 percent of older adults have three or more 
chronic conditions. It is not uncommon to encounter an older 
adult with the following profile: 85-year-old with history of 
dementia, coronary artery disease, aortic stenosis s/p aortic 
valve replacement, hypertension, hyperlipidemia, type 2 dia-
betes mellitus, chronic kidney disease stage III, gastroesopha-
geal reflux disease, constipation with recurrent small bowel 
obstruction, and urinary incontinence. A patient such as this 
one requires a great deal of thoughtful assessment and review 
of each chronic condition as well as careful consideration of 
how each condition may affect the other coexisting conditions.

11.2   Part I: Cardiovascular Disease

Cardiovascular disease is perhaps the most common disease 
found in older adults with multimorbidity: it is listed as the 
underlying cause of death for about 1 out of every 3 deaths 
in the United States. About 2200 Americans die of cardiovas-
cular disease each day. In 2010, the estimated global cost of 
cardiovascular disease was $863 billion, estimated to rise to 
$1044 billion by 2030. Given the importance of cardiovas-
cular disease, this section will cover coronary artery disease, 
hypertension, and atrial fibrillation.

11.2.1   Coronary Artery Disease

Coronary artery disease (CAD) is the leading cause of death 
attributable to cardiovascular disease in the United States, 
accounting for 45% of the deaths. The American Heart 
Association’s (AHA’s) Heart Disease and Stroke 2012 update 
shows that more than >16 million American adults have 
CAD, with a prevalence exceeding 80% in those >80 years of 
age [3]. The estimated annual incidence of myocardial infarc-
tion (MI) in the United States is 580,000 for new attacks and 
210,000 for recurrent attacks. The average age at the first MI 
is 65.3 years for males and 71.8 years for females. Coronary 
artery disease and myocardial infarction were 2 of the 10 
most expensive hospital principal discharge diagnoses, cost-
ing $10.4 billion and $11.5 billion respectively.

Coronary artery disease is an umbrella term that includes 
stable ischemic heart disease (SIHD) and acute coronary syn-
drome (ACS) including unstable angina, non-ST- elevation 
myocardial infarction (NSTEMI), and ST-elevation myo-
cardial infarction (STEMI). For the purpose of this chapter 
on common chronic conditions, we will focus on SIDH. 
Risk factors for CAD are age, male sex, obesity or metabolic 
syndrome, smoking, hyperlipidemia, known CAD, diabetes 
mellitus, hypertension, physical inactivity, and family history 
of premature ischemic heart disease (i.e., onset in a father, 
brother, or son before age 55 or in a mother, sister, or daugh-
ter before age 65). A history of cerebrovascular or peripheral 
artery disease (PAD) also increases the likelihood of isch-
emic heart disease.

The patient presenting with angina must be categorized 
as having stable angina or acute coronary syndrome (ACS). 
Patients presenting with any suspicion for ACS should be 
transferred promptly to an emergency department for evalu-
ation and treatment [5]. The presentation of acute coronary 
syndrome (ACS) in the elderly is complicated and varied, 
given the physiological and structural cardiovascular changes 
of aging [2] and the presence of comorbidities such as dia-
betes and hypertension. The typical presentation for ACS is 
the presence of acute chest, epigastric, neck, jaw, or arm pain 
or discomfort or pressure without an apparent non-cardiac 
source [6]. Classic chest pain is reported only by one third 
of patients older than 85. Given the limited amount of activ-
ity in this population, the classic activity-related pain onset 
might not be present [2], but although the presentation of 
ACS may be painless, it is often symptomatic.

SIHD refers to patients with known or suspected SIHD 
who have no recent or acute changes in their current symp-
toms, suggesting that no active thrombotic process is under-
way [4]. SIHD stems from thrombotic and/or atherosclerotic 
obstruction of coronary arteries, the risk of which grows with 
age. The incidence of SIHD is expected to increase greatly 
as the population of older adults expands over the next few 
decades.

Diagnostic studies for SIHD can be conducted in an out-
patient setting. These should include the standard 12-lead 
electrocardiogram (ECG) and standard exercise ECG in 
patients with an intermediate pretest probability of CHD 
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who have an interpretable ECG and are able to exercise. 
For patients with an uninterpretable ECG, the exam should 
include exercise stress with nuclear myocardial perfusion 
imaging (MPI) or echocardiography, looking for worsening 
wall motion abnormalities and changes in global left ventric-
ular function during or immediately after stress. For patients 
with an intermediate pretest probability, cardiac/coronary 
computed tomography angiography (CCTA) might be rea-
sonable as it can define the coronary anatomy and help to 
plan further therapy for patients at high risk of mortality. 
If the patient is at low or intermediate risk for mortality, 
therapeutic decisions should be directed toward improving 
symptoms and function. Angiography is performed to dif-
ferentiate high-risk from low-risk patients. Those who are 
determined to be at low or intermediate risk with no persist-
ing symptoms should be started on evidence- based medical 
therapy and should defer revascularization, as it does not 
improve survival nor adverse cardiac events [5].

Guideline-Directed Medical Therapy (GDMT) includes 
many antianginal medications such as beta blockers, calcium 
channel blockers, long-acting nitrates, and newer agents 
such as ranolazine, which have similar antianginal efficacy 
and acceptable safety and side effect profile. Beta blockers, 
which have been shown to improve survival in patients after 
myocardial infarction and in patients with hypertension, 
are considered first-line therapy. If beta blockers are contra-
indicated, calcium channel blockers or long-acting nitrates 
should be prescribed for symptom relief or in cases when 
the initial treatment with beta blockers alone is unsuccess-
ful. Sublingual nitroglycerin or nitroglycerin spray is recom-
mended for immediate relief of angina [5].

Treatment also includes lifestyle modifications, including 
dietary changes and smoking cessation. Furthermore, treat-
ment should include management of lipids, hypertension, 
and diabetes mellitus. Aspirin 75 to 162 mg daily should be 
continued indefinitely in the absence of contraindications 
and ACE inhibitors should be prescribed in all patients with 
SIHD who also have hypertension, diabetes mellitus, LVEF 
40% or less, or CKD, unless contraindicated.

If symptoms are relieved with medical therapy, that treat-
ment should be continued without proceeding to revascu-
larization. If symptoms persist, a discussion with the patient 
needs to explain the risks and benefits of percutaneous coro-
nary intervention or coronary artery bypass surgery and to 
elicit their goals of care.

11.2.2   Hypertension

According to the AHA Heart Disease and Stroke Statistics 
2017, about 85.7 million, or 34%, of American adults have 
high blood pressure [3]. In the United States, hypertension 
accounted for more cardiovascular disease (CV) deaths than 
any other modifiable CV risk factor and was second only to 
cigarette smoking as a preventable cause of death [13]. MESA 
(Multi-Ethnic Study of Atherosclerosis) found that for adults 
45  years of age without hypertension, the 40-year risk of 

developing hypertension was 93% for African-American, 
92% for Hispanic, 86% for white, and 84% for Chinese adults 
[12]. In the Framingham Heart Study, approximately 90% 
of adults free of hypertension at age 55 or 65  years devel-
oped hypertension during their lifetimes [17]. Because of its 
extremely high prevalence in older adults, hypertension is a 
leading cause of preventable morbidity and mortality. It is 
also under-recognized as a major contributor to premature 
disability and institutionalization.

Studies have demonstrated graded associations between 
higher systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) and increased CVD risk. Although the rela-
tive risk of incident CVD associated with higher SBP and 
DBP is smaller at older ages, the corresponding high BP- 
related increase in absolute risk is larger given the higher 
absolute risk of CVD at an older age [14]. Isolated systolic 
hypertension is the predominant form of hypertension in 
older adults, and it has been demonstrated that lowering BP 
in isolated systolic hypertension (defined as SBP ≥160 mm 
Hg with variable DBP ≤90, ≤95, or ≤110 mm Hg) is effective 
in reducing the risk of fatal and nonfatal stroke, cardiovascu-
lar events, and death [19].

An age-associated increase in arterial vascular stiffness 
has been demonstrated, this may be due to alterations in 
vessel structure such as increase in smooth muscle cell size 
and number, increase in medial collagen deposition, and 
decrease in elastin content. Given the fact that stroke volume 
does not change with age, the change in arterial compliance 
may account for the age-associated increase in SBP [11] 
(. Table 11.1).

Patients with hypertension often have other CVD risk 
factors. Modifiable risk factors include current cigarette 
smoking, diabetes mellitus, dyslipidemia, obesity, physi-
cal inactivity, excess intake of alcohol, and unhealthy diet, 
such as excess intake of sodium and insufficient intake of 
potassium, calcium, magnesium, protein, especially from 
vegetables, fiber, and fish fats. Fixed risk factors are known 
to be CKD, family history of HTN, increased age, low socio-
economic and educational status, male sex, and obstructive 
sleep apnea.

A thorough medical history should focus on questions 
that might help to identify target organ damage and pos-
sible secondary causes of hypertension, as well as to assist in 
planning an effective treatment regimen. In the case of older 
patients, treatment goals and risk tolerance should also be 

       . Table 11.1 The new BP categories according to the 2017 
Hypertension Guidelines JNC 8

SBP DBP

Normal <120 mm Hg <80 mm Hg

Elevated 120–129 mm Hg <80 mm Hg

Hypertension stage 1 130–139 mm Hg 80–89 mm Hg

Hypertension stage 2 SBP ≥140 mm Hg ≥90 mm Hg
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elicited, and an assessment of multiple chronic conditions, 
frailty, and prognosis should be performed. This should 
include consideration of the time required to see benefit from 
intervention, which may not be realized for some individu-
als. Medical history questions should focus on the pattern 
of BP measurements and changes over time, the patient’s 
dietary habits, physical activity, alcohol consumption, and 
tobacco use, as well as on any recent lifestyle changes, includ-
ing meals away from home. It is also important to know if 
the patient has family history of hypertension and to inquire 
into possible occurrence of symptoms that indicate a second-
ary cause such as the ones listed below, which may warrant 
further testing:

 5 Pheochromocytoma: BP lability, episodic pallor, and 
dizziness

 5 Cushing’s syndrome: Central obesity, facial rounding, 
easy bruisability

 5 Hypokalemia from primary aldosteronism or secondary 
aldosteronism due to renovascular disease: Muscle 
cramps, weakness

 5 Hyperthyroidism: Weight loss, palpitations, heat 
intolerance

 5 Renal disease: Edema, fatigue, frequent urination
 5 Residual hypertension associated with coarctation: 

History of coarctation repair
 5 Obstructive sleep apnea: Snoring, hypersomnolence

A thorough physical exam needs to be performed, starting 
with BP measurement. Though the process is relatively easy, 
errors are common. The correct method for measuring BP is 
to have the patient sit quietly for 5 minutes before a reading 
is taken, support the limb used to measure BP, ensure the BP 
cuff is at heart level, use the correct cuff size, and, for auscul-
tatory readings, and deflate the cuff slowly [15]. The timing 
of BP measurements in relation to ingestion of the patient’s 
antihypertensive medication should be standardized. Change 
in BP from seated to standing position should be measured 
to detect orthostatic hypotension (a decline >20 mm Hg in 
SBP or >10 mm Hg in DBP after 1 minute is abnormal) [19].

Because individual BP measurements tend to vary, a 
single reading is inadequate for clinical decision-making. An 
average of 2 to 3 BP measurements obtained on 2 to 3 sepa-
rate occasions will minimize random error and will provide 
a more accurate basis for estimation of BP. It is important to 
note that there can be inconsistencies between office and out- 
of- office BPs. Masked hypertension, or masked HTN, mani-
fests as lower BP in a medical environment than at home. 
White-coat hypertension, or elevated blood pressure read-
ing in a medical environment, averages approximately 13% 
and as high as 35% in some hypertensive populations [16]. 
Ambulatory BP monitoring is recommended in both cases. 
Another option is to use automated oscillometric devices 
in the office, since they provide an opportunity to obtain 
repeated measurements without a provider present, thereby 
minimizing the potential for a white-coat effect. Out-of- office 
BP readings are recommended either by self- monitoring or 
by ambulatory monitoring. If self-monitoring is used, it is 

important to ensure that the BP measurement device used 
has been validated [19]. Lastly, the physical examination 
should also include an assessment of hypertension- related 
target organ damage.

In any new diagnosis of hypertension, testing is required 
to facilitate CV risk factor profiling, to establish a baseline for 
medication use, and to screen for secondary causes of hyper-
tension. The recommended tests are fasting blood glucose; 
complete blood count; lipid profile; complete metabolic panel 
to assess serum creatinine with eGFR, serum sodium, potas-
sium, and calcium; thyroid-stimulating hormone; urinalysis; 
and electrocardiogram. Optional testing includes an echo-
cardiogram, test for uric acid, and a test to determine uri-
nary albumin to creatinine ratio [19]. Monitoring of serum 
sodium and potassium levels is helpful during diuretic or 
renin-angiotensin system blocker titration, as are serum cre-
atinine and urinary albumin as markers of CKD progression.

It is also necessary to look for signs of secondary hyper-
tension. Such signs include new-onset or uncontrolled 
hypertension in adults; drug-resistant/induced hyperten-
sion; abrupt onset of hypertension; onset of hypertension at 
<30 years of age or onset of diastolic hypertension in older 
adults (age ≥ 65 years-old); exacerbation of previously con-
trolled hypertension; disproportionate target organ damage 
for degree of hypertension; accelerated/malignant hyperten-
sion; and unprovoked or excessive hypokalemia. If there is 
any suspicion of secondary hypertension, a screen is required 
and, with a positive screening test, a referral to a clinician 
with specific expertise in this area [19].

Treatment of hypertension in older patients is compli-
cated given the high comorbidity burden and associated 
conditions, such as frailty and dementia. For these reasons, 
eliciting the goals of care and conducting a thorough assess-
ment that may offer insight into prognosis is important, as is 
the consideration of time required to see benefit from inter-
vention. For example, patients with prevalent and frequent 
falls, advanced cognitive impairment, and multiple comor-
bidities may be at risk of adverse outcomes with intensive BP 
lowering, especially when they require multiple BP-lowering 
medications. Older persons in this category typically reside 
in nursing homes and assisting living facilities, are unable 
to live independently in the community, and have not been 
represented in RCTs. Older persons may present with neuro-
genic orthostatic hypotension associated with supine hyper-
tension. This is particularly common in Parkinson’s disease 
and other neurodegenerative disorders.

Several RCTs have demonstrated the safety of more inten-
sive treatment for hypertension. Both HYVET (Hypertension 
in the Very Elderly Trial) and SPRINT included community-
dwelling frail older adults, and both trials were stopped early 
for benefit.  In SPRINT, the benefit was for an SBP goal of 
<120 mm Hg. BP-lowering therapy is one of the few inter-
ventions shown to reduce CVD morbidity and  mortality risk 
in frail older adults and does not increase the risk of ortho-
static hypotension or the risk of injurious falls [18].

The BP target for ambulatory community-dwelling older 
adults should be ≤130/80 mm Hg, based on the fact that most 
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of this population have an Atherosclerotic Cardiovascular 
Disease (ASCVD) risk score ≥10% and history of CVD 
(CHD, stroke, or HF). According to the National Health and 
Nutrition Examination Survey (NHANES) 2011–2014 data 
set, the actual number is 88% for adults ≥65 years old; 100% 
for adults ≥75 years of age have an ASCVD risk score ≥10% 
and history of CVD. For older adults (≥65 years of age) with 
hypertension and a high burden of comorbidity and limited 
life expectancy, clinical judgment, patient preference, and a 
team-based approach to assess risk/benefit are reasonable for 
decisions about the intensity of BP-lowering and choice of 
antihypertensive drugs.

Nonpharmacologic therapy is the preferred therapy for 
adults with elevated BP and an appropriate first-line therapy 
for adults with stage 1 hypertension who have an estimated 
10-year ASCVD risk of <10%. Adherence to and impact of 
nonpharmacologic therapy should be assessed within 3 to 
6  months. Such therapy includes weight loss if the patient 
is obese; heart-healthy diet, such as the DASH (Dietary 
Approaches to Stop Hypertension) diet that is a diet rich in 
fruits, vegetables, whole grains, and low-fat dairy products, 
with reduced content of saturated and total fat; and increased 
physical activity with a structured exercise program at least 
90–150 min/week. If the patient currently consumes alcohol, 
they should be advised to drink no more than 2 drinks per 
day. A three-month trial may be given, and if BP shows no 
improvement medications should be started.

Initiation of antihypertensive therapy with 2 agents 
should be undertaken cautiously in older persons, with care-
ful monitoring for orthostatic hypotension and history of 
falls. BP-lowering medications are recommended for patients 
with an average SBP of 130 mm Hg or higher or an average 
DBP of 80 mm Hg or higher, given the fact that for individu-
als older than age 79, the 10-year ASCVD risk is generally 
>10%. If the patient is <79 years but >65, has no history of 
CVD, and has an estimated 10-year ASCVD risk <10%, treat-
ment should be started if the SBP is 140 mm Hg or higher or 
a DBP is 90 mm Hg or higher.

Adults with stage 2 hypertension should be evaluated by 
or referred to a primary care provider within 1 month of the 
initial diagnosis and start a combination of nonpharmaco-
logic and antihypertensive drug therapy (with two agents of 
different classes), with a repeat BP evaluation in 1 month. For 
adults with a very high average BP (e.g., SBP ≥ 180 mm Hg 
or DBP ≥ 110 mm Hg), an evaluation should be followed by 
prompt antihypertensive drug treatment.

For initiation of antihypertensive drug therapy, first-line 
agents include thiazide diuretics, calcium channel block-
ers (CCBs), and angiotensin-converting enzyme inhibitors 
(ACE-I) or angiotensin II receptor blockers (ARBs) [19]. 
ACE-I or ARBs together are not recommended because the 
combination can be harmful. Therapy can then be individu-
alized for each patient based on their coexisting conditions. 
For patients with stable angina and hypertension, GDMT 
beta blockers should be started, with ACE inhibitors or 
ARBs as first-line therapy, with the addition of other drugs 
(such as dihydropyridine CCBs, thiazide diuretics, and/or 

mineralocorticoid receptor antagonists) as needed to con-
trol hypertension. If the patient has angina, dihydropyridine 
CCBs or beta blockers can be used. If a patient has heart fail-
ure with preserved ejection fraction and symptoms of volume 
overload, they should be started on diuretics. If the patient 
has persistent hypertension after management of volume 
overload, the patient should be prescribed an ACE-I or ARB 
and beta blockers. For patients with chronic kidney disease 
(stage 3 or higher or stage 1 or 2 with albuminuria), treatment 
with an ACE-I or ARB is indicated. ACE-Is or ARBs may also 
be considered in the presence of albuminuria for patients 
with concomitant diabetes mellitus. For patients with atrial 
fibrillation (AF), treatment of hypertension with an ARB 
can be useful for prevention of recurrence of AF. Lastly, in 
asymptomatic aortic stenosis, start low-dose antihyperten-
sive, and then gradually titrate upward as needed [19].

11.2.3   Atrial Fibrillation

Atrial fibrillation (AF), the most common sustained cardiac 
rhythm disturbance, has increasing prevalence with age. 
The estimate of the current prevalence of AF in the United 
States is around 2.3 million and is expected to increase to 
5.6 million by 2050. AF occurs in almost 9% of the popula-
tion > 80 years of age. The lifetime risks for AF are 1 in 6 even 
in the absence of predisposing cardiac conditions [10].

AF is associated with systemic thromboembolism, grad-
ual worsening of ventricular function, the subsequent devel-
opment of heart failure, and increased mortality. In patients 
80–89 years old, 36% of strokes occur in those with AF. The 
annual risk of stroke for octogenarians with AF is in the range 
of 3–8% per year, depending on associated stroke risk factors.

AF is a supraventricular tachyarrhythmia characterized 
by uncoordinated atrial activation with consequent dete-
rioration of atrial mechanical function. It is seen on the 
electrocardiogram (ECG) as the absence of P waves or the 
replacement of P waves by rapid oscillations or fibrillatory 
waves. This is associated with an irregular, frequently rapid 
ventricular response when atrioventricular (AV) conduction 
is intact [9].

Predisposing factors for AF are varied and include famil-
ial AF, congenital heart disease, neurogenic secondary to 
subarachnoid hemorrhage or strokes; post cardiac, pulmo-
nary, or esophageal surgeries; primary or metastatic disease 
in or adjacent to the atrial wall; changes in autonomic tone 
(increased parasympathetic or sympathetic activity); endo-
crine disorders like hyperthyroidism and pheochromocy-
toma; inflammatory or infiltrative atrial disease including 
age-induced atrial fibrotic changes; atrial ischemia second-
ary to coronary artery; elevated atrial pressure secondary to 
systemic hypertension, ventricular hypertrophy, pulmonary 
hypertension, valve disease, myocardial disease with systolic 
or diastolic dysfunction; and electrophysiological abnormali-
ties like enhanced automaticity or conduction abnormalities. 
Drug and alcohol use, as well as caffeine intake, are also con-
sidered predisposing factors.
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Over time, the pattern of AF may be defined in terms of 
the number, frequency, and duration of episodes; mode of 
onset; triggers; and response to therapy, but these features 
may be impossible to discern when AF is first encountered 
(. Table 11.2).

AF may present with palpitations, chest pain, dyspnea, 
fatigue, lightheadedness, syncope, exacerbation of HF, hemo-
dynamic alterations, and thromboembolic complications. It 
can also be asymptomatic or have symptoms only during par-
oxysmal AF, making it difficult to identify the exact onset [9]. 
Once AF has become more permanent, the palpitations and 
other symptoms may decrease, especially in older patients. 
The irregularity and rate of ventricular response, underlying 
functional status, duration of AF, and individual patient fac-
tors may also affect the symptom presentation.

A thorough medical history should focus on characteriz-
ing the pattern of the arrhythmia (paroxysmal or persistent); 
predisposing and associated factors to try to elucidate its 
cause (see predisposing factors above), especially underlying 
heart disease or other reversible conditions, such as hyper-
thyroidism; symptoms and their tolerability; and history of 
prior management, including response to any pharmacologi-
cal treatments. Questions should elicit details about the first 
symptomatic attack or date of discovery of AF; its frequency 
and duration; triggers, including alcohol, caffeine, exercise, 
and emotional stress; and modes of termination [9]. Take 
into account that vagally mediated AF may occur during 
sleep or after a large meal and is more likely to arise during 
a period of rest followed by a period of stress. In addition, 
try to discern whether the patient has noticed a decline in 
activity over time, especially when there is no other obvious 
explanation that is helpful for management decisions.

During the physical examination, key findings include 
irregular pulse, irregular heart sounds, irregular jugular 
venous pulsations, and variation in the intensity of the first 
heart sound. The exam may also reveal associated valvular 
heart disease or signs of heart failure.

A single outpatient visit can usually include both the 
workup of a patient with AF and the initiation of therapy. The 
basic workup includes electrocardiogram (ECG) documenta-
tion by at least a single-lead recording during the arrhythmia; 
identifying rhythm to verify AF; noting signs of LV hyper-
trophy; documenting P-wave duration and morphology or 

fibrillatory waves; looking for preexcitation, bundle- branch 
block, signs of prior MI; and measuring the R-R, QRS, and 
QT intervals. A portable ECG recording tool may help estab-
lish the diagnosis in cases of paroxysmal AF. A transthoracic 
echocardiogram may be performed to look for valvular heart 
disease and to assess chamber size and function, and signs of 
pulmonary hypertension or pericardial disease. Blood tests 
of thyroid, renal, and hepatic function should be conducted 
to look for reversible causes [9].

Management of older adult patients with AF involves 
two broad areas: symptom control and stroke risk reduction 
[7]. First and foremost, rate control strategy is sufficient to 
manage symptoms. Rate control, in which ventricular rate is 
controlled with no commitment to restore or maintain sinus 
rhythm, is the preferred strategy over rhythm control [7]. 
The second objective is prevention of thromboembolism.

Management also depends on several factors. These 
include type and duration of AF; severity and type of symp-
toms; associated cardiovascular disease, since symptoms may 
more likely progress; and patient age, medical conditions, 
functional status and goals of care with considerations of how 
permanent AF is likely to affect the patient in the future. In 
two big clinical trials (RACE and AFFIRM), it was shown that 
patients who could tolerate rate-controlled AF had outcomes 
similar to those randomized to rhythm control. Drugs and 
ablation are effective for both rate and rhythm control. For 
rhythm control, drugs are typically the first choice, and left 
atrial ablation is a second-line choice, especially in patients 
with symptomatic lone AF. In special circumstances, surgery 
may be the preferred option. Regardless of the approach, the 
need for anticoagulation is based on stroke risk and not on 
whether sinus rhythm is maintained.

For patients with symptomatic AF lasting many weeks, 
initial therapy may be anticoagulation and rate control, while 
the long-term goal is to restore sinus rhythm. When cardio-
version is contemplated and the duration of AF is unknown 
or exceeds 48 hours, patients who do not require long-term 
anticoagulation may benefit from short-term anticoagula-
tion. If rate control offers inadequate symptomatic relief, 
restoration of sinus rhythm becomes a clear long-term goal. 
Early cardioversion may be necessary if AF causes hypoten-
sion or worsening HF, making the establishment of sinus 
rhythm a combined short- and long-term therapeutic goal.

For rate control in patients with persistent or permanent 
AF, current guidelines recommend using pharmacological 
agents, that is, beta blocker or nondihydropyridine calcium 
channel antagonists. In the acute setting, in the absence of 
preexcitation, intravenous administration of beta blockers 
(esmolol, metoprolol, or propranolol) or nondihydropyri-
dine calcium channel antagonists (verapamil, diltiazem) is 
recommended to slow the ventricular response to AF, and 
hypotension or heart failure (HF). Digoxin or amiodarone 
is recommended to control the heart rate in patients with 
AF and HF.  When pharmacological therapy is insufficient 
or associated with side effects, it is reasonable to use abla-
tion of the AV node or accessory pathway to control heart 
rate. Intravenous procainamide, disopyramide, ibutilide, or 

       . Table 11.2 Classification of Atrial Fibrillation

Classification of atrial fibrillation (AF) [9]

Recurrent AF 2 or more episodes

Paroxysmal AF Arrhythmia terminates spontaneously

Persistent AF Sustained beyond 7 days, requiring electrical or 
pharmacological termination, also includes cases 
of long-standing AF (e.g., greater than 1 year)

Permanent AF Cardioversion has failed or has not been 
attempted because it is futile
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amiodarone may be considered for hemodynamically stable 
patients with AF involving conduction over an accessory 
pathway [9].

To prevent thromboembolism, guidelines recommend 
antithrombotic therapy to prevent thromboembolism for all 
patients with AF, except those with lone AF or contraindica-
tions [9]. AF is associated with five times the risk of stroke 
and is the cause of 25% of strokes in older adults [7]. The most 
recent American College of Cardiology/AHA guidelines 
recommend anticoagulation in individuals with CHA2DS2-
VASc score of 2 or greater. However, despite the high risk of 
stroke, older age is associated with greater risk of bleeding 
complications including intracranial hemorrhage, gastroin-
testinal hemorrhage, and traumatic bleeding secondary to 
falls and this often causes a dilemma for clinicians. Two risk 
scoring instruments CHA2DS2-VASc, for stroke risk, and 
HAS-BLED, for bleeding risk, are often used to assist in clini-
cal decision-making [8].

The selection of the antithrombotic agent should be based 
upon the absolute risks of stroke and bleeding and the relative 
risk and benefit for a given patient [9]. For patients without 
mechanical heart valves at high risk of stroke or with more 
than 1 moderate risk factor, chronic oral anticoagulant ther-
apy with warfarin, a vitamin K antagonist, is recommended 
in a dose adjusted to achieve the target intensity international 
normalized ratio (INR) of 2.0 to 3.0, unless contraindicated. 
INR should be determined at least weekly during initiation 
of therapy and monthly when anticoagulation is stable [9]. 
Newer direct-acting oral anticoagulants (such as apixiban, 
dabigatran, and rivaroxaban) are associated with lower rates 
of all-cause mortality, hemorrhagic stroke, ischemic stroke, 
and major bleeding compared to warfarin. They also have the 
benefit of requiring less monitoring. Of note, dabigatran and 
rivaroxaban must be dose- adjusted for individuals with renal 
insufficiency [7].

Aspirin is recommended as an alternative to vitamin K 
antagonists in low-risk patients or in those with contraindi-
cations to oral anticoagulation; however it is less effective in 
stroke prevention in patients over 75 years of age. In older 
adults who are unable to have long-term anticoagulation, 
percutaneous left atrial appendage occlusion devices might 
be an alternative option; however there is still limited data 
in this area.

11.3   Part II: Renal Disease

11.3.1   Chronic Kidney Disease

Chronic kidney disease (CKD) is defined as functional (albu-
minuria, abnormal urine sediment, tubular dysfunction) or 
structural (detected by imaging, histologic abnormalities, 
prior kidney transplant) abnormalities of the kidney that 
last 3 months or more, with or without glomerular filtration 
rate (GFR) <60 ml/min/1.73 m2. It is also defined by GFR of 
<60 mL/min/1.73 m2 for ≥3 months, with or without kidney 
damage [20]. Overall prevalence of CKD (stages 1–5) in the 

US adult general population was 14.8% in 2011–2014; indi-
viduals of age 60 years experience the highest prevalence of 
CKD, and the prevalence in this group has been shown to 
increase [22].

CKD staging is done by the Kidney Disease Improving 
Global Outcomes (KDIGO) group staging system, which is 
based on estimated glomerular filtration rate (eGFR) and 
albuminuria. These categories are combined for risk stratifi-
cation. For example, Gi+A1 is a low-risk normal patient, but 
G5 A3 is very high-risk for adverse outcomes. For risk strati-
fication of CKD, it is important to know the following: cause 
of CKD; GFR category; albuminuria category; and other risk 
factors and comorbid conditions [20] (. Table 11.3).

The most common etiologies for CKD are diabetic 
nephropathy HTN and glomerulonephritis. Other causes of 
CKD are autoimmune diseases, systemic infections, urinary 
tract infections, urinary stones, obstruction of lower urinary 
tract, and drug toxicity. Other risk factors include older age, 
family history of CKD, reduction in kidney mass, low birth 
weight, US racial or ethnic minority status, and low income 
or educational level [22].

Patients are usually asymptomatic until the eGFR is very 
low. Once they reach CKD stage V level, the patient may 
experience fatigue, SOB, hypertension, LE edema, and other 
signs of fluid overload. If the patient develops overt kidney 
failure, they may experience symptoms of uremia which may 
include AMS, anorexia, nausea, vomiting, fatigue, and sero-
sitis [21].

A thorough history is needed to assess risk factors such 
as diabetes, hypertension, vascular disease, any causes of 
prerenal azotemia such as heart failure or intravascular vol-
ume depletion, contrast dye exposures, NSAID use, benign 
prostatic hypertrophy, and prior use of nephrotoxic medica-
tions. Any past personal or family history of kidney disease or 
urologic abnormalities, such as polycystic kidney disease or 
hereditary nephritis, needs to be identified. It is also important 

       . Table 11.3 Chronic Kidney Disease (CKD) categories

eGFR categories

G1 Normal or high >90 ml/min/1.73 m2

G2 Mildly decreased 60–89 ml/min/1.73 m2

G3a Mildly to moderately decreased 45–59 ml/min/1.73 m2

G3b Moderately to severely 
decreased

30–44 ml/min/1.73 m2

G4 Severely decreased 15–29 ml/min/1.73 m2

G5 Kidney Failure <15 ml/min/1.73 m2

Albuminuria categories

A1 Normal to mildly increased <30 mg/g

A2 Moderately increased 30–300 mg/g

A3 Severely increased >300 mg/g
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to ask about symptoms such as urinary symptoms, redness, 
decreased energy, impairment in thinking clearly, anorexia, 
insomnia, pruritus, nocturnal muscle cramps, edema of 
extremities, or puffiness around the eyes in the morning.

The cause of CKD may be assigned based on the pres-
ence or absence of systemic disease and the location within 
the kidney of observed or presumed pathologic-anatomic 
findings. The clinical context includes personal and fam-
ily history, social and environmental factors, medications, 
a physical examination, laboratory measures, imaging, and 
pathologic diagnosis to determine the causes of kidney 
disease [20]. Initial assessment should be done with serum 
creatinine and a GFR estimating equation. If the patient is 
identified with low GFR, proteinuria can be measured either 
as albumin-creatinine ratio (ACR), protein-creatinine ratio 
(PCR), or dipstick.

Other important tests to order are CBC, LFTs, phospho-
rus, PTH, cholesterol, ESR, and serum protein electropho-
resis. If the patient has CKD G3a, measure phosphate, PTH, 
and alkaline phosphatase; if elevated, vitamin D needs to 
be checked [20]. Renal ultrasound can be done to check for 
tumors, infiltrative disease, cystic disease, small kidneys are 
suggestive of CKD, and to check for cyst stones, masses, and 
hydronephrosis. MRA, CT, CTA, or duplex Doppler ultra-
sound can be used to exclude renal artery stenosis. Renal 
biopsy is needed in select cases only.

Screen for anemia with CBC when clinically indicated for 
GFR categories G1–G2, at least annually for GFR categories 
G3a–G3b, and at least twice a year for GFR categories G4–
G5. Serum levels of calcium, phosphate, PTH, and alkaline 
phosphatase should be measured at least once in patients in 
GFR categories G3b–G5 to document baseline values. In this 
patient’s routine bone mineral density, test results may be 
misleading. Phosphate concentrations should be maintained 
in the normal range. Optimal PTH level is unknown, but if 
high or abnormal, patients should be evaluated for hyper-
phosphatemia, hypocalcemia, and vitamin D deficiency [20].

In people identified as having kidney disease, repeat test-
ing (eGFR and albuminuria) should be scheduled based on 
stage, previous values, and clinical context, but should be 
done at least annually—more often for higher risk of progres-
sion or if decisions need to be made. People without kidney 
disease may have repeat evaluations every year or more fre-
quently [20].

Treatment of CKD is guided toward slowing the progres-
sion of kidney failure. In older patients, treatment should 
consider age, comorbidities, other therapies, and adverse 
effects such as orthostatic hypotension. Target BP is systolic 
of ≤130 mm Hg and diastolic ≤80 mm Hg. Diabetes control 
should be improved and target hemoglobin A1c (HbA1c) 
should be 7.0%. High protein intake should be avoided. 
Vitamin D should only be prescribed if deficiency present, 
not to suppress elevated PTH. And bisphosphonates should 
be avoided in GFR categories G4–G5. If serum bicarbonate 
level is <22 mmol/l, supplementation with oral bicarbonate 
is suggested unless contraindicated to maintain serum bicar-
bonate within normal range [20].

All patients with CKD are at risk for cardiovascular dis-
ease. The level of care offered to patients with CKD in case 
they have ischemic heart disease or heart failure should be 
the same as if offered to those without CKD. GFR should be 
taken into account when dosing drugs. If patients with GFR 
categories G3a-G5 have a temporary increased risk for acute 
kidney injury (AKI), all potentially nephrotoxic and renally 
excreted agents should be held. These agents may include 
RAS blockers, diuretics, NSAIDs, metformin, lithium, and 
digoxin. Patients with CKD should also avoid using herbal 
remedies and should seek medical advice prior to using over- 
the- counter medications or nutritional supplements [20].

Patients should be referred to a nephrologist if they have 
AKI or abrupt sustained fall in GFR, if they are GFR catego-
ries G4–G5, and if they have a consistent finding of albu-
minuria, progression of CKD as defined above, unexplained 
urinary red cell casts, CKD and refractory hypertension (on 
4+ antihypertensives), recurrent or extensive nephrolithiasis, 
hereditary kidney disease, or persistent electrolytes abnor-
malities [20].

For patients with progressive CKD with risk of kid-
ney failure within 1  year at 10–20% should be referred for 
renal replacement therapy (RRT) planning. Dialysis should 
be initiated when symptoms or signs attributable to kidney 
failure are present (such as serositis, acid-base or electrolytes 
abnormalities, or pruritus), inability to control volume status 
or blood pressure, cognitive impairment, or deterioration 
in nutritional status. This usually occurs with GFR raging 
between 5 and 10  ml/min/1.73  m2. Renal transplantation 
should be considered when the GFR is <20 ml/min/1.73 m2, 
and there is evidence of progressive and irreversible CKD 
over the past 6–12 months [20].

11.4   Part III: Gastroenterological Disorders

11.4.1   Dysphagia

Dysphagia is the sensation of difficulty passing food or liq-
uid from the mouth to the stomach. It is most commonly 
a consequence of other diseases, such as gastrointestinal or 
neurologic disorders, and is thus more common in multi-
morbid older adults. Dysphagia was found in approximately 
22% of community-dwelling older adults with the prevalence 
increasing to 30% in hospitalized older adults and 68% in 
older adults in long-term care settings [26–28].

The normal process of swallowing is a complex combina-
tion of voluntary and involuntary neurologic and muscular 
processes that are traditionally separated into oral, pharyn-
geal, and esophageal processes [23]. Normal aging can cause 
neurologic and muscular changes that can slow the swallow-
ing mechanism, and these changes have been reported in 
asymptomatic older adults without dysphagia [23]. Normal 
changes associated with swallowing in older adults have been 
referred to as presbyphagia [25]. Although presbyphagia 
can be expected in older adults, dysphagia is not expected 
in healthy older adults. When dysphagia is reported in older 
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adults, further investigation should be conducted for under-
lying etiology and treatment.

Dysphagia can be classified by its anatomical origin: 
oropharyngeal or esophageal [23]. Oropharyngeal dyspha-
gia is also known as transfer dysphagia, as it refers to dif-
ficulty transferring oral contents from the hypopharynx to 
the esophagus [24]. Esophageal dysphagia refers to difficulty 
in passing contents from the esophagus to the stomach [24]. 
Both oropharyngeal and esophageal dysphagia can be fur-
ther classified into structural disorders and motor disorders 
of the central nervous systems, peripheral nervous system, or 
myopathies (. Figs. 11.1 and 11.2). The differential diagnosis 
for etiology of dysphagia is vast; history, physical exam, and 
diagnostic testing may help to diagnose and treat the etiology 
of the disease.

The evaluation of dysphagia begins with a careful history. 
A detailed past medical history, including any neurologic or 
gastrointestinal disorders which may predispose to symp-
toms, should be elicited.

Medications may affect normal swallowing as well. 
Medications or chemotherapy may cause neuromuscular 
dysfunction or xerostomia, which may impair swallowing 
[23]. Also, pill-induced esophagitis may lead to swallow-
ing difficulties. Common medications associated with pill-
induced esophagitis include tetracycline, potassium chloride, 
nonsteroidal anti-inflammatory drugs, quinidine, and alen-
dronate [23].

Furthermore, tobacco and alcohol use are risk factors 
for the development of malignancies that may manifest as 
dysphagia. Associated symptoms, such as weight loss, blood 
loss, progressive symptoms, symptoms causing awakening at 
night, and odynophagia are all ‘alarm’ symptoms that merit a 
prompt workup [24].

Symptoms associated with oropharyngeal dysphagia 
include drooling, cough with eating, and aspiration which may 
manifest as pneumonitis or pneumonia [24]. Oropharyngeal 
dysphagia may occur immediately after consuming food or 
drink, and patients may find it difficult to initiate a swallow 
[23]. Common symptoms of esophageal dysphagia include 
reflux and chest pain and these symptoms may occur a few 
seconds after consuming food or drink [23, 24]. Also, the 
sensation of dysphagia below the suprasternal notch reliably 
correlates to esophageal dysphagia [24]. However, patients 
with esophageal dysphagia may localize their symptoms to the 
lower neck; thus the localization of symptoms may not always 
correlate the anatomical etiology [24]. Physical exam signs 
such as oral masses, cervical adenopathy, and any abnormality 
on neurological exam may also help in diagnosing the etiology 
of dysphagia [23].

There are several diagnostic tests that can be used to eval-
uate dysphagia. The most common tests are barium radiogra-
phy, videofluoroscopic swallowing study (VFSS or commonly 
known as modified barium swallow), fiberoptic endoscopic 
evaluation of swallowing (FEES), upper endoscopy, and 

Oropharyngeal dysphagia

Structural disorders
Motor disorders

Zenker diverticulum, pharyngeal pouch
Oral/laryngeal tumor

Head/neck surgery, radiation therapy

CNS disorders (CVA, brain tumor,
dementia, MS)

PNS Disorders (ALS, GBS)
Motor disorders

(Dermato/polymyositis, hypo/hyper
thyroid)

       . Fig. 11.1 Etiologies of 
oropharyngeal dysphagia. 
(Adapted from Aslam et al. [23])

Esophageal dysphagia

Structural disorders

Intrinsic
encroachment

Extrinsic
compression Primary

AchalasiaOsteophytes
Vascular

compression
Mediastinal

massesTumorsStrictures
Mucosal

rings/webs
Esophageal

spasm

Connective
tissue

disease
Scleroderma,

CREST

Secondary

Motor disorders

       . Fig. 11.2 Etiologies of 
esophageal dysphagia. (Adapted 
from Aslam et al. [23])
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esophageal manometry [23]. Upon suspicion of oropharyn-
geal dysphagia, modified barium swallow is often the first 
diagnostic test ordered. This test can then be used to guide 
the FEES evaluation, which has the advantage of being able to 
be done at bedside or within a long-term care setting [23]. For 
esophageal dysphagia, upper endoscopy is commonly per-
formed to evaluate for structural and motor disorders [23]. 
Modified barium swallow may also provide the diagnosis 
for some structural disorders, such as strictures, and motor 
disorders such as achalasia [23]. Esophageal manometry can 
provide the diagnosis for motor disorders such as achalasia or 
esophageal spasm when prior endoscopy is unrevealing [23].

Treatment of the underlying etiology of dysphagia may 
lead to significant relief. Treatment of common disorders 
such as gastrointestinal reflux disorder (GERD) or removal 
of potentially offending medications may lead to significant 
relief of symptoms [24]. Procedures such as dilatation, sur-
gery, chemotherapy, or radiation may relieve mechanical 
obstruction from structural disorders [23]. Furthermore, 
swallowing therapy may ease symptoms by teaching com-
pensatory mechanisms for dysphagia. Techniques such as 
chin tuck and head rotation have been found to decrease 
aspiration events [25]. The consistency of the food and liq-
uids in the diet may also be modified based on the results of 
the swallowing evaluation [25].

Dysphagia may be a symptom of localized benign pathol-
ogy or herald malignancy or systemic disease. Given the 
broad differential for dysphagia, careful history and physical 
exam with subsequent diagnostic measures should be under-
taken to find the etiology of symptoms. Given the importance 
of food and liquid intake related to quality of life, diagnosis 
and treatment should be pursued to attempt to relieve the 
symptoms of dysphagia.

11.4.2   Constipation

It is estimated that chronic constipation can affect from 2% to 
27% of the population [33]. The annual cost of constipation 
in the United States is more than $800 million in medications 
alone, not accounting for hospitalizations related to consti-
pation. For nursing home residents, the prevalence of con-
stipation reaches as high as 50%, and 75% of nursing home 
residents use a daily laxative therapy.

Constipation is defined by the Rome III Criteria as the 
presence of at least two of the following symptoms in at least 
25% of defecations: straining during defecation, passage of 
lumpy or hard stool, sensation of incomplete evacuation, use 
of manual maneuvers to facilitate defecation (digital evacu-
ation or support of pelvic floor), and/or fewer than three 
bowel movements per week [32].

Constipation can be classified as acute, chronic and sec-
ondary, or functional. Chronic constipation is defined as 
symptoms present for at least three months with symptom 
onset at least six months prior to diagnosis. Functional con-
stipation is a diagnosis of exclusion after excluding all the 
causes for secondary constipation (. Table 11.4).

Functional constipation in relation with aging may be 
due to normal age-related changes such as reduced number 
of intrinsic cholinergic neurons that cause decreased bolus 
constriction, inefficient peristalsis, and delayed transit [29]. 
It also may be secondary to reduced water intake since older 
adults lack thirst. Older adults may have reduced rectal sen-
sation that may lead to stool impaction; and sarcopenia of 
aging may lead to weak abdominal muscles, decreasing the 
intraabdominal pressure during straining.

When taking an initial history, it is important to ask 
about patient’s perception of normal bowel habits, defecation 
frequency, and onset and duration of symptoms like strain-
ing, stool incontinence, need for digital manipulation of 
stool, rectal pain or bleeding, weight loss, abdominal pain, or 
bloating. Patient may be asked to characterize stool in terms 
of color, size, and volume; here, the Bristol Stool Scale may 
be useful [31]. Alarm symptoms include new onset constipa-
tion, rectal bleeding, anemia, weight loss, history of abdomi-
nal or pelvic malignancy, abdominal surgery, and severe/
intractable constipation. These warrant further workup to 
identify systemic disease or neoplasia. Recurring problems 
of a long duration that are poorly relieved with dietary mea-
sures or laxatives suggest a functional colorectal disorder.

A physical exam should be performed to look for signs of 
systemic disease like Parkinson’s disease, prior stroke, hypo-
thyroidism, or diabetes. Abdominal examination should 
be conducted, evaluating for distention, masses and bowel 
sounds. In women, pelvic examination may be warranted 
to rule out an internal prolapse or rectocele. Perineal exam 
and rectal exam should also be performed. Rectal exam may 
reveal fecal impaction. It is important to remember that a 
digital rectal exam is reliable in detecting normal, but not 
abnormal, sphincter tone [30].

Diagnostic studies are reserved for patients that have 
alarm signs and symptoms as described above. Initial 
workup includes complete cell blood count, basic metabolic 
panel, calcium level, and thyroid function tests to look for 
secondary causes. Colonoscopy is indicated in all patients 
over age 50 who have not undergone screening colonos-
copy. Abdominal CT may be done if there are concerns for 

       . Table 11.4 Causes of secondary constipation

Mechanical 
causes

Obstruction due to cancer, strictures, 
rectocele, sigmoidocele, compression from 
pelvic or abdominal process

Pelvic floor 
dysfunction

Secondary to poor toilet habits, painful 
defecation, obstetric or back injury, and 
brain-gut dysfunction.

Metabolic 
causes

Diabetes, hypothyroidism, hypercalcemia, 
hypokalemia, heavy metal poisoning

Neurological 
disease

Parkinson’s, multisystem atrophy, multiple 
sclerosis, Shy-Drager syndrome

Medications Opioids, anticholinergics, NSAIDs, antihyper-
tensives (CCB, BB, diuretics), iron supplements
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masses. Colonic transit or pelvic floor function studies are 
considered only with severe, intractable constipation with 
no secondary cause. Manometry and balloon expulsion tests 
can help identify the presence of dyssynergic defecation but 
are considered only if they will affect management decisions. 
Defecography or pelvic magnetic resonance imaging is indi-
cated if the results of anal manometry or balloon expulsion 
tests are equivocal, or if there is a clinical suspicion of a struc-
tural rectal abnormality [30].

The goal of treatment of constipation in adults is to 
improve quality of life by relieving symptoms and restor-
ing normal bowel habits. Initial treatment should include 
nonpharmacologic measures. Behavioral modifications 
that support regular bowel habits include scheduling toilet-
ing around the same time every day, instruction on the best 
sitting position for defecation, avoiding distractions while 
defecating, and utilizing the gastrocolic reflex 15–20  min 
prior to defecation. Also, patients may need to increase their 
activity 30–60 min after a meal. Dietary modifications should 
also promote an increase in dietary fiber from fruits and veg-
etables, combination of soluble and insoluble fiber, and ade-
quate water intake. It is also imperative to thoroughly review 
medication lists and remove any that may cause constipation 
as side effect, if possible.

If nonpharmacologic measures fail to relieve symptoms, 
laxatives may be needed and include the following catego-
ries. First, fiber supplements include soluble fibers (such as 
psyllium and methylcellulose) and insoluble fibers (bran, flax 
seed, and rye). Soluble fibers are better tolerated. Next, sur-
factant laxatives or stool softeners such as docusate sodium 
are used for mild intermittent constipation. They are well tol-
erated but are not very effective for older adults.

Osmotic laxatives, which work by having an osmotic 
effect in the intestines, are an excellent choice and include 
agents such as magnesium hydroxide, lactulose, sorbitol, and 
polyethylene glycol. In addition to osmotic laxatives, stimu-
lant laxatives such as senna and bisacodyl can also be added. 
Lastly, prosecretory agents lubiprostone, a chloride channel 
activator, and linaclotide, a guanylate cyclase-C activator, can 
be used when constipation has failed all other therapies. Tap- 
water enemas are also indicated for severe cases [30].

11.4.3   Fecal Incontinence

Fecal incontinence is defined as the involuntary loss of either 
flatus, mucous, liquid stool, or solid stool. Fecal incontinence 
is the second most common cause of institutionalization, 
and as a result, it greatly affects quality of life. According 
to the National Health and Nutrition Examination Survey 
(NHANES), the prevalence of fecal incontinence is 8.3% in 
non-institutionalized adults, and it is similar in men and 
women, and it increases with age, so it can be 15.3% in par-
ticipants aged 70 years and older [36].

In older adults, aging is associated with thickening of 
internal anal sphincter and thinning of the external anal 
sphincter. These changes result in decreased anal squeeze 

pressures, reduced rectal capacity, and decreased sensation 
to rectal distention [34]. Risk factors for fecal incontinence 
include urinary incontinence, watery stools, more than 21 
bowel movements per week, obesity, pelvic surgery, obstetric 
trauma, anorectal surgery, and sedentary lifestyle. Chronic 
illnesses including stroke and dementia are also predisposing 
factors.

When taking a history, it is important to ask about fecal 
incontinence, as patients are less likely to volunteer this 
information due to fear or embarrassment. It should be asked 
as part of the geriatric review of systems, and it is also impor-
tant to ask if the incontinence is flatus, liquid stool, and/or 
solid stool. Other historical features should include duration 
of symptoms, frequency, urgency, time of day, dietary rela-
tionships, relation to exertional activities, dyschezia, time 
to evacuation, frequency of bowel movements, and rectal 
bleeding. Questions must be geared to exclude pseudo- 
incontinence, which is soiling, frequency, and urgency, likely 
secondary to leakage or drainage from prolapsed mucosa, 
hemorrhoidal disease, or inflamed rectal mucosa as observed 
with gastroenteritis, inflammatory bowel disease, or irritable 
bowel syndrome. In pseudo-incontinence there is an intact 
sphincter mechanism [35].

History must also include associated comorbidities, med-
ications, number of pregnancies and deliveries, perineal inju-
ries and/or trauma, and perineal or colorectal procedures. 
Lastly, it is very important to ask about the impact that fecal 
incontinence has on the patient’s quality of life.

A complete physical exam including abdominal exam is 
important. Inspect the patient in left lateral decubitus look-
ing for prior scars, hygiene, hemorrhoids, prolapses, and 
fistulae. In females, vaginal examination is necessary. Rectal 
examination will be looking for sensory deficits by eliciting 
the anal wink, looking for impacted stool, laxity of perineal 
body, and masses. Valsalva maneuver is to be performed dur-
ing rectal exam to evaluate the resting and squeeze pressures.

If additional workup is warranted, diagnostic studies may 
include electromyography (EMG) and pudendal nerve ter-
minal motor latency (PNTML) to identify neurologic or sen-
sory deficits of anorectal function; anorectal manometry to 
assess sphincter function, rectal sensation, and compliance; 
anoscopy to inspect for hemorrhoids, fistulae, or mucosal 
inflammation; colonoscopy to evaluate the entire colon if 
concern for neoplasm or irritable bowel disease; and endo-
anal ultrasound to identify sphincter defects [35].

For the management of fecal incontinence, nonphar-
macologic measures should also be the first-line treatment. 
Dietary modifications to increase fiber intake gradually are 
recommended. A food diary helps identify possible triggers 
of fecal incontinence, including lactose in lactose-intolerant 
patients, caffeine, alcohol, fruit juices, and certain vegetables 
(beans, broccoli, cauliflower) that can decrease colonic tran-
sit time and predispose to fecal incontinence. Behavioral 
modifications should promote scheduled toileting aimed 
at having a daily complete bowel movement at a scheduled 
time and prevent overflow incontinence due to impaction or 
constipation. Also, anal hygiene is an important aspect of the 
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management, as it may prevent pruritus ani and excoriations. 
Other treatment options include physical therapy with bio-
feedback and pelvic floor exercises.

Pharmacologic interventions may also be indicated. For 
example, a bowel regimen with supplemental fiber can be 
used to normalize stool consistency. Antidiarrheal medica-
tions, to increase colon transit time and to help solidify stool, 
include loperamide, diphenoxylate and codeine. Lastly, stool 
softeners and laxatives may prevent fecal impaction or con-
stipation, therefore preventing overflow diarrhea if this is 
occurring [35].

Other treatment options include surgical sphincter 
repair if there is a disrupted anal sphincter. There are also 
artificial bowel sphincters. Sacral nerve stimulation (SNS) 
is a less invasive method, however, has unclear benefit. 
Another option is sphincter submucosal injection of bulk-
ing agents such as polytetrafluoroethylene, autologous fat, 
glutaraldehyde crosslinked collagen, carbon beads, silicone 
biomaterial, and stabilized nonanimal hyaluronic acid with 
dextranomer. Finally, a colostomy may allow stool to be col-
lected via a stoma bag in a relatively controlled fashion and 
does not require sphincter control [35].

11.5   Part IV: Endocrine Disorders

11.5.1   Thyroid Disorders

Common chronic conditions in older adults often include 
thyroid disorder. In this section, we will focus on hypothy-
roidism and hyperthyroidism.

11.5.1.1   Hypothyroidism
The prevalence estimated for hypothyroidism for older adults 
ranges from 0.5% to 5% for clear hypothyroid disease and is 
estimated at 5–10% for subclinical hypothyroidism [38]. The 
most common causes are autoimmune, following treatment 
for hyperthyroidism, pituitary, or hypothalamic disorders, or 
medications.

Symptoms of hypothyroidism for older adults maybe be 
atypical. Clinical features of hypothyroidism, such as dry 
skin, constipation, weakness, anemia, hyponatremia, and 
gait disturbances, can often be mistaken for other diseases 
in older adults. Because of this, and because of the insidious 
onset of symptoms, most cases of hypothyroidism are not 
confirmed with a clinical exam but rather with laboratory 
screening [38].

For diagnostic testing, thyroid-stimulating hormone 
(TSH) testing remains the most sensitive test to detect pri-
mary thyroid disorders. However, although the mechanism 
is not exactly clear, there is evidence to suggest that serum 
TSH changes in older adults above the traditional reference 
range. Therefore, it is important to consider that changes in 
serum TSH may be more physiologic in older adults rather 
than reflective of actual disease. It has also been studied 
and documented that serum T3 levels decrease with aging 
while serum T4 remains unaffected [37]. Also, the presence 

of serious acute or chronic nonthyroid-related illness can 
also affect thyroid function tests in the short-term period. 
Thyroid function tests should be repeated for confirmation 
in the stable outpatient setting. The presence of true hypothy-
roid illness can be confirmed by a consistently increased TSH 
and decreased free T4 [38].

Treatment for subclinical hypothyroid with a TSH of 
between 5 and 10, normal free T4, and no symptoms is 
controversial. Most agree that it is indicated to treat if TSH 
is above 10. Also, the presence of high-titer antithyroid 
peroxidase antibodies suggestive of Hashimoto’s disease 
is associated with eventual over-hypothyroidism [38]. It is 
important that levothyroxine be given on an empty stomach 
and to wait 1 hour before eating to avoid reduced absorption 
related to food and other medications, especially vitamins 
like calcium and iron. Starting dose is 25–50 mcg and can 
increase by 12–25 mcg intervals every 6 weeks with repeat 
TSH testing (Reuben, [39, 43]). It is also important to note 
that with patients who have severe cardiac disease, it is some-
times advisable to start replacement at even lower doses, to 
avoid exacerbation of cardiac symptoms such as angina [38]. 
Thyroid hormone replacement also decreases with aging due 
to decreased clearance rate.

11.5.1.2   Hyperthyroidism
The prevalence of hyperthyroidism is 0.5–2.3% of older 
adults, and 15–25% of all cases of thyrotoxicosis are in adults 
over 60 years of age. The etiology of hyperthyroidism in most 
cases is Graves’ disease, but toxic multinodular goiters and 
adenomas are more common in older adults. Medications 
such as amiodarone in particular may also cause hyperthy-
roidism.

Older adults are less likely to present with the clinical 
features, including heat intolerance, tremor, nervousness, or 
goiter, but may rather present with weight loss, dyspnea, heart 
failure, or atrial fibrillation. Workup predominantly includes 
laboratory evaluation. If the TSH is low and free T4 is nor-
mal, it is recommended to repeat labs in 6 weeks. If TSH is 
still low, check free T3 and T4. If the TSH remains low, but 
the free T3 and T4 are normal, then this is subclinical hyper-
thyroidism. If the TSH is low and T3 or T4 are elevated, it is 
recommended to check radioactive iodine uptake. If there is 
thyroid nodularity, checking a thyroid scan is recommended.

Subclinical hyperthyroidism is defined as low TSH with 
normal range free T4 and free T3. About 1–5% of patients 
with subclinical hyperthyroidism progress to overt hyperthy-
roidism [37]. Treatment of hyperthyroidism should be con-
sidered in older adults with TSH <0.1mIU/L due to Graves 
or thyroid nodular disease. There is insufficient evidence to 
treat patients with TSH between 0.1 and 0.45mIU/L, unless 
the patient also presents with underlying cardiovascular dis-
ease or low bone mineral density. Radioactive iodine therapy 
is the treatment of choice for older adults with hyperthyroid-
ism due to Graves’ disease or toxic nodular thyroid disease. 
Surgery and medications are also options. β-blocking agents 
can be used to help symptoms of tachycardia, tremor, and 
anxiety.
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11.5.2   Diabetes Mellitus

Diabetes mellitus is a highly prevalent chronic condition for 
older adults: about 25% of people over the age of 65 have 
diabetes, and about 50% of older adults have prediabetes. 
Older adults with diabetes have higher rates of complications 
such as functional decline, premature death, and coexisting 
illnesses such as hypertension and coronary artery disease. 
Older adults with diabetes are also at higher risk for geriat-
ric syndromes such as polypharmacy, cognitive impairment, 
urinary incontinence, and falls [41].

Diabetes is a group of metabolic diseases characterized 
by hyperglycemia due to deficiencies in insulin secretion, 
insulin action, or both. Type 1 diabetes is an autoimmune 
disease where pancreatic beta cells are destroyed and lead to 
an absolute deficiency of insulin secretion. Type 2 diabetes 
is a progressive disorder that is due to insulin resistance and 
inadequate insulin secretory response. The classic clinical fea-
tures of diabetes include polyuria, polydipsia, or polyphagia; 
however, these may be absent in older adults. Older adults 
may present with dehydration, confusion, incontinence, and 
diabetes complications such as neuropathy or nephropathy 
[40]. Most often, patients are asymptomatic, and diagnosis 
is based on routine laboratory evaluation similar to younger 
patients (hemoglobin A1C and plasma glucose levels). It’s 
important to remember that hemoglobin A1C level may not 
be as accurate in older patients with conditions such as ane-
mia, recent blood transfusions, treatment with erythropoi-
etin, or chronic kidney disease [40].

The treatment goals for older adults with diabetes should 
be tailored to individual patients based on their functional 
capacity and life expectancy. This table, adopted from the 
American Diabetes Association, classifies patients into three 
categories: healthy (few coexisting chronic illnesses, intact 
functional and cognitive status); complex/intermediate 
(multiple existing chronic illnesses or 2+IADL impairments 
or mild to moderate cognitive impairment); and very com-
plex/poor health (LTC facility or end-stage chronic illnesses 
or moderate to severe cognitive impairment or 2+ADL 
dependencies) (. Table 11.5).

There are limited long-term studies illustrating the ben-
efits of tight glycemic, blood pressure, and lipid control in 
healthy older adults. However, patients who are expected 
to have longer life expectancy and may benefit from this 

management should be offered management similar to 
younger patients. Patients who have complex medical comor-
bidities are less likely to benefit from tight glycemic control 
with the goal of reducing microvascular complications but 
rather are at higher risk of hypoglycemia and its complica-
tions. The glycemic goals, however, at least be sufficient to 
avoid complications such as dehydration, poor wound heal-
ing, and hyperglycemic hyperosmolar coma.

Treatment for diabetes includes both nonpharmacologic 
and pharmacologic options. Nonpharmacologic treatment 
includes lifestyle changes such as exercise and alcohol and 
smoking cessation, as well as nutrition advice. There are 
many classes of medications used to control diabetes. The 
following table will review the available classes of diabetes 
medications and special considerations for older adults. 
Also, in general the cost of medications can become another 
factor, given the amount of polypharmacy in older adults 
(. Table 11.6).

In addition to antihyperglycemia treatment, if it is appro-
priate, based on function and goals of care, it is important to 
consider these other treatments for older adults with diabetes 
as endorsed by the American Geriatrics Society [42]. Aspirin 
therapy is recommended for all older adults who have diabe-
tes and cardiovascular disease, unless contraindicated. Older 
adults with diabetes should also have controlled hyperten-
sion with a goal of <140/90 unless they are in the category 
of very poor health and limited life expectancy. For older 
adults with DM, evidence clearly supports lipid management 
for patients with diabetes and under 75yo. For those over 
75yo, consider overall health status first. It is also important 
to refer diabetic patients for routine eye and feet care, at least 
annually. Nephropathy screening with annual screening for 
albuminuria should also be conducted.

Patients with diabetes are also at higher risk for depres-
sion. It is recommended to screen for depression during ini-
tial treatment period and if there is decline in clinical status. 
Also, it is important to consider screening for neurocognitive 
disorders. Persons with diabetes have higher incidence of 
all- cause dementia. Furthermore, the presence of cognitive 
impairment complicates patients’ ability to manage their dia-
betes, including glucose monitoring and adjustment of medi-
cations, especially insulin. Lastly, as with all good geriatric 
care, attention to syndromes such as polypharmacy, urinary 
incontinence, pain, and falls is essential.

       . Table 11.5 Diabetes stratification based on complexity of illness

Patient health A1C goal Fasting glucose or postprandial Bedtime glucose BP goal Lipid treatment

Healthy <7.5 90–130 90–150 <140/80 Statin

Complex/intermediate <8.0 90–150 100–180 <140/80 Statin

Very complex/poor health 8.5–9.0 100–180 110–200 <150/90 Consider statin

Table adopted from ADA, Diabetes Care [41]
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11.5.3   Osteoporosis

Osteoporosis is a systemic condition that is characterized 
by low bone mass that increases the risk of bone fracture. 
According to the National Health and Nutrition Examination 
Survey (NHANES), from 2005 to 2010, 16.2% of all US adults 
had osteoporosis of the lumbar spine or femur neck [45]. It is 
even more common in females and all adults over the age of 
80 [45]. As the population ages, the burden of osteoporosis 
will continue to climb higher.

Other important risk factors include weight, height, pre-
vious fracture, glucocorticoid use and tobacco and alcohol 
intake [46]. Given the importance of age and female sex as 
risk factors for osteoporosis, the US Preventive Services Task 
Force (USPSTF) recommends that all women over the age 

of 65 should be screened for osteoporosis [48]. Furthermore, 
younger postmenopausal women should also be considered 
for screening. The USPTF has recommended that women 
between the ages of 50 and 65 be evaluated using the FRAX 
(7 https://www. shef. ac. uk/FRAX) tool to determine the need 
for osteoporosis screening [48]. A woman aged 50–65 with 
a FRAX score of 9.3%, which is an equivalent score of a 
65-year-old white woman without other risk factors, should 
undergo osteoporosis screening [48].

Osteoporosis screening is typically conducted using 
the dual energy x-ray absorptiometry (DEXA) scan. The 
DEXA scan measures bone mineral density at the hip and 
lumbar spine [44]. The DEXA scan reports bone density as 
T scores for adults over the age of 50. Per the World Health 
Organization, adults with a T score less than or equal to 

       . Table 11.6 Pharmacologic options for diabetes management

Class and agent Considerations

Biguanides
  Metformin

Works by decreasing hepatic glucose production
Contraindicated if eGFR is <30 and not recommended if GFR is 30–45
Hold before contrast studies
Caution in patients with impaired hepatic function or congestive heart failure due to increased 
risk of lactic acidosis
May cause weight loss
Gastrointestinal side effects of nausea or diarrhea are common

Second-generation sulfonylureas
  Glimepiride
  Glipizide
  Glyburide

Works by increasing insulin secretion
Can cause hypoglycemia and weight gain. Must be used with caution
Shorter duration glipizide is preferred sulfonylurea. Glyburide is not advised for older adults
Use of clarithromycin, levofloxacin, ciprofloxacin, trimethoprim- sulfamethoxazole, and metroni-
dazole are associated with increased risk of hypoglycemia

α-Glucosidase inhibitors
  Acarbose

Works by slowing down intestinal glucose digestion and absorption
Main side effect is gastrointestinal (flatulence)

DPP-4 enzyme inhibitors
  Linagliptin (Tradjenta)
  Sitagliptin (Januvia)

Works by increasing insulin secretion and decreasing glucagon secretion
Few side effects and minimal hypoglycemia

Meglitinides
  Nateglinide (Starlix)
  Repaglinide (Prandin)

Works by increasing insulin secretion.
Can cause hypoglycemia and weight gain
Avoid nateglinide in renal dysfunction

Thiazolidinoediones
  Pioglitazone (Actos)
  Rosiglitazone (Avandia)

Works by increasing insulin sensitivity
Increases risk of heart failure. Avoid in class III or IV heart failure
Monitor LFTs. Avoid if there is clinical evidence of liver disease

SGLT2 (sodium- glucose transporter 2) 
inhibitors
  Canagliflozin (Invokana)
  Dapagliflozin (Farxiga)
  Empagliflozin (Jardiance)

Work by decreasing glucose reabsorption from the kidney
May cause ketoacidosis, acute kidney injury, urinary tract infections, increased LDL, and fracture 
risk
Avoid in patients with renal impairment

GLP-1 receptor agonists
  Dulaglutide (Trulicity)
  Exanatide (Byetta)
  Liraglutide (Victoza)

Work by activating GLP-1 receptors and increasing insulin secretion
Hypoglycemia common if combined with sulfonylurea or insulin
Risks include acute pancreatitis or medullary thyroid cancer
May be associated with vomiting, diarrhea, or nausea

Amylin analogue
  Pramlintide (Symlin)

Nausea common
Risk of hypoglycemia when used with insulin

Insulin therapy Requires patient or caregiver to have good visual or motor skills and cognitive ability
Once-daily basal insulin preferable option, if possible, over multiple daily injections which is more 
complex to manage
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−2.5 has osteoporosis, a T score between −1.0 and −2.5 
is osteopenia and greater than −1.0 is normal [44]. There 
are no evidence- based guidelines for re-screening patients 
with osteopenia; however, repeat DEXA should be done for 
these patients given their risk of developing osteoporosis. 
Osteoporosis can also be diagnosed from a fragility fracture, 
which is a fracture occurring in the absence of major trauma 
[46]. Treatment should also be considered in postmeno-
pausal women with osteopenia, and a 10-year probability of 
hip fracture is 3% or greater, or risk of major osteoporotic 
fracture (hip, shoulder, wrist) is greater than or equal to 20% 
per the FRAX calculator [46].

All older adults should be counseled on preventive mea-
sures to maintain good musculoskeletal health. Important 
preventive measures for musculoskeletal health include 
maintaining a normal body weight, exercise, and adequate 
intake of calcium and vitamin D [44]. It is important that 
Vitamin D deficiency be treated prior to initiating other 
treatment for osteoporosis [47].

The goal of pharmacologic treatment for osteoporosis is 
to increase bone mass by increasing bone formation and/or 
decreasing bone resorption. Bisphosphonates are first-line 
treatment for osteoporosis, and these medications work by 
decreasing bone resorption [47]. The most commonly used 
bisphosphonates are oral medications that are taken on 
a daily or weekly basis. There are also intravenous formu-
lations that can be given for patients who do not tolerate 
oral preparations [44]. It is important to note that bisphos-
phonates are contraindicated in patients with severe renal 
impairment, a glomerular filtration rate (GFR) less than 
30–35  mL/min [47]. Rare but important adverse effects 
that have been associated with bisphosphonates include 
osteonecrosis of the jaw and atypical femur fractures. 
Bisphosphonate therapy may need to be suspended prior to 
invasive dental procedures [46]. Also, it has been proposed 
that patients on bisphosphonates be placed on a drug holi-
day after 5 years of medication use depending on their risk 
of fracture off of the medication [46].

Other pharmacologic treatments include selective estro-
gen receptor modulators, parathyroid hormone analogues, 
and monoclonal antibody treatments which are options for 
patients who cannot tolerate bisphosphonates. Teriparatide 
or recombinant human 1–34 parathyroid hormone works 
by increasing bone remodeling [46]. Teriparatide has been 
shown to significantly reduce vertebral and non-vertebral 
fractures, but data has not shown efficacy in reducing hip 
fractures [46]. Denosumab is a monoclonal antibody that 
works by decreasing osteoclast formation [46]. It has been 
shown to reduce osteoporotic fracture risk at all sites.

11.6   Part V: Musculoskeletal Disorders

Musculoskeletal disorders are very common in older adults. 
Given the high overall prevalence of these conditions, they 
are often present in patients with multimorbidity. Certain 
risk factors that are common to many musculoskeletal condi-

tions—such as age, gender, and weight—are also risk factors 
for other diseases commonly found in multimorbid patients, 
such as cardiovascular and endocrine conditions. In this sec-
tion, we will focus on one commonly occurring conditions in 
multimorbid patients—osteoarthritis.

11.6.1   Osteoarthritis

The burden of osteoarthritis in older adults in the United 
States is extremely high. According to the National Health 
Information Survey, approximately 22 million adults in the 
United States older than 65 have arthritis [49]. This repre-
sents nearly half of the older adults living in the United States. 
Furthermore, with the projected aging of the American popu-
lation, the burden of osteoarthritis will certainly climb higher.

The major risk factors for osteoarthritis include age, family 
history, ethnicity, and female sex. The most important modifi-
able risk factor for osteoarthritis is obesity [51]. It has also been 
shown that patients with comorbid conditions of heart disease 
and diabetes are more likely to have osteoarthritis compared to 
those without these conditions [49].

Diagnosis of osteoarthritis can be made by history and 
physical exam with radiologic confirmation if needed [50]. 
Common symptoms of osteoarthritis include joint stiffness 
and pain [50]. Signs on exam include tenderness along the 
joint line, bony enlargement, and crepitus with movement of 
joint [50]. Common radiologic findings include joint space 
narrowing and osteophyte formation [50]. Although osteo-
arthritis is a very common etiology of joint pain, a differ-
ential diagnosis for joint pain should be considered. Other 
potential etiologies for joint pain include other forms of 
arthritis (gouty arthritis, rheumatoid arthritis, septic arthri-
tis), calcium pyrophosphate dihydrate deposition disease, 
osteonecrosis, and Paget’s disease of the bone [51]. If there is 
clinical suspicion for these conditions, appropriate diagnos-
tic workup should be undertaken (. Table 11.7).

Management of osteoarthritis includes both pharmaco-
logic and nonpharmacologic measures. All patients should 
be counseled on lifestyle changes including weight loss [51]. 
Other nonpharmacologic measures that may be considered 
include physical therapy, orthotics, and other supportive 
or assistive devices [50]. Physical therapy and braces and 
devices should be tailored to the patient and joint by trained 
providers [50].

Given that older adults are often multimorbid and given 
the potential side effects associated with certain analgesics, 
pharmacologic therapy for osteoarthritis should be chosen 
judiciously. The favorable outcome versus side effect profile 
of topical nonsteroidal anti-inflammatory drugs (NSAIDs) 
merits these agents as first choice for pharmacologic therapy 
of osteoarthritis [52]. The American College of Rheumatology 
strongly recommends topical NSAIDs over oral NSAIDs for 
treatment of osteoarthritis [52]. If the patient and joint (typi-
cally larger joints like the knee and shoulder) are amenable 
to joint injections, these injections should be considered to 
reduce pill burden and potential side effects from systemic 
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therapy [52]. The most commonly administered joint injec-
tions are glucocorticoid joint injections although several 
other types of injections are available [52].  Other types of 
joint injections include hyaluronic acid and protein- rich 
plasma injections. However, evidence studying the effective-
ness of these injections has had varying results [50].

If oral pharmacologic therapy is indicated, acetamino-
phen at a dose of 2–3 grams daily should be the first-line ther-
apy [52]. NSAIDs can be used on an intermittent basis but 
patients should be cautioned on the risks of NSAID use [52]. 
Potential adverse effects of NSAIDs include increased risk of 
GI bleeding and renal toxicity. Opioids and opioid receptor 
agonists can be used judiciously if all other pharmacologic 
therapies are ineffective [52]. Finally, if the patient is a can-
didate for joint replacement surgery, they should be referred 
to a surgeon for further discussion of surgical options [51]. 
If a patient is referred for joint replacement surgery there 
are potential risks especially in older, multimorbid patients. 
Perioperative factors to consider include the risks of anesthe-
sia and postoperative analgesics, postoperative delirium, and 
the potential need for rehab placement after surgery.

11.7   Conclusion

While we have reviewed the evidence-based approach for 
many of the most common chronic conditions for older 
adults in this chapter, there are still many other chronic 
conditions that unfortunately plague our older patients. It is 
important for clinicians to approach each older patient while 
considering the multiple problems that may be coexisting. 
It is also imperative to address an older adult’s preferences 
and goals as well as prognosis and existence of other geriatric 
syndromes such as dementia or falls.
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12.1   Introduction

It is estimated that by the year 2030, about 20% of Americans 
will be older than 65, while one out of four elderly individuals 
will be older than 85 years of age. Twenty-one percent of those 
over age 60 will undergo surgery and anesthesia as compared 
with only 12% of those aged 45 to 60 years. Despite the higher 
numbers of elderly patients having surgery, mortality and 
morbidity rates have been declining. Older age appears to have 
assumed less influence as a determinant of adverse outcomes, 
as perioperative care has improved. A better understanding of 
the associated risk factors leading to perioperative complica-
tions may help providers to further lower the risk and is dis-
cussed in more detail in 7 Chap. 10—Geriatric Preoperative 
Evaluation of the Older Adult. This chapter will describe some 
of the most common surgeries completed in older adults.

12.2   Breast Cancer

With the aging population in the United States, there has been 
an increase in the prevalence of breast cancer in the geriatric 
population. In fact, following skin cancer, it is the most com-
mon cancer and second most common cause of cancer-related 
deaths. Risk factors for the development of breast cancer are 
well established and are attributed to almost half of the reported 
cases. A much smaller percentage of breast cancers can be 
attributed to genetic mutations, such as BRCA1 and BRCA2.

12.2.1   Surgical Considerations

Currently, the main surgical treatment options for breast 
cancer include the modified radical mastectomy (MRM) and 
breast-conserving therapy (BCT). Which type of surgery is 
appropriate to recommend for the patient is dependent both 
on the stage of cancer and patient preference. For cancers that 
are not amenable to breast-conserving therapy (i.e., T3 tumors 
or multifocal tumors), a modified radical mastectomy is indi-
cated. The modified radical mastectomy involves removal of 
the breast, including the pectoralis fascia. Multiple studies have 
shown that a patient’s age should not preclude the surgeon 
from offering the MRM when appropriate, as operative mor-
talities have been reported to be between 0.2% and 4.5% [1].

In the early stages of breast cancer, BCT is considered 
to be an appropriate treatment in patients of all ages, with 
strong evidence to support that BCT is as effective in creating 
a disease-free state as MRM in the appropriate patient popu-
lation. Contraindications to BCT can be found in 7 Box 12.1. 
BCT in the elderly provides a better quality of life, and several 
studies have shown that at 10 years follow-up, there is a lower 
rate of recurrence in those >55 years old [1]. It is important 
to note that patients who undergo BCT with postoperative 
radiation will have a significant reduction in local recurrence 
at 5 and 15 years [1]. In the geriatric population, postopera-
tive radiation is well tolerated and is in fact better tolerated in 
those >65 years of age than those in the younger populations.

Previously, the standard of care for patients with senti-
nel node-positive breast cancer was that they required an 
axillary lymph node dissection (ALND), which is the exci-
sion of all of the level I and level II axillary lymph nodes. 
However, in 2010, the ACS Oncology Group published their 
randomized trial, the Z11 trial, which analyzed the safety 
of performing solely a sentinel lymph node biopsy (SLNB) 
for patients with T1 or T2 N0 M0 breast cancer undergo-
ing breast- conserving therapy [2]. They concluded that 
there was no significant difference in 5-year recurrence rates 
between the two groups [2].

Box 12.1 Contraindications to Breast-Conserving Therapy
 1. 2+ primary tumors in different breast quadrants
 2. Diffuse malignant-appearing microcalcifications
 3. Prior therapeutic irradiation
 4. Positive margins despite multiple attempts at BCT

12.2.2   Hormone Therapy

The benefit of the use of hormone therapy is determined by 
the ER and PR hormone receptor status of the cancer. In the 
postmenopausal state, in ER/PR-positive patients, current 
guidelines recommend the use of an aromatase inhibitor 
along with a selective estrogen receptor modulator, such as 
anastrozole or tamoxifen, respectively, with the addition of 
trastuzumab in HER-2 positive disease [3].

12.2.3   OncotypeDx

While ER/PR/HER-2 positivity helps determine the use of 
hormone therapy, the OncotypeDx genomic assay is now 
being used to determine whether the addition of systemic 
chemotherapy will significantly affect a patient’s 5-year risk 
of recurrence [4]. This gene assay is applied to those with 
early-stage ER+, node-negative cancers. A patient receives a 
score between 0 and 100 and, from this result, can be placed 
into low-, intermediate-, and high-risk groups of recurrence. 
A score <10 has been shown to have a 5-year disease-free sur-
vival of 93.8% and an overall survival of 98% with adjuvant 
endocrine therapy alone, without the use of systemic chemo-
therapy [5]. Studies have shown that those in the high- risk 
group (recurrence score >25) would benefit the most from 
systemic chemotherapy. Further studies are needed at this 
time to determine the benefit of systemic chemotherapy in 
addition to hormonal therapy in those with scores of 11–25.

12.2.4   Breast Cancer Staging

Traditionally, breast cancer staging was based on anatomic 
characteristics of the primary tumor, using the TNM system, 
similar to other cancer staging systems. However, in 2018, the 
American Joint Committee for Cancer (AJCC) has incorpo-
rated the use of tumor genetics into its staging system for breast 
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cancers [6]. A tumor’s genetics, including ER/PR/HER-2 posi-
tivity, has played an important role in determining a patient’s 
treatment plan, as described above. However, a tumor’s genet-
ics have not yet been used in classifying patients into prog-
nostic stage groups and help determine which patients better 
benefit from systemic chemotherapy. With the new staging 
system, a patient’s prognosis is determined not just by tumor 
size, presence of positive nodes, and distant metastasis. The 
new AJCC guidelines now incorporate ER/PR/HER-2 positiv-
ity, as well as OncotypeDx® scores into the staging system.

12.3   Prostate Cancer

Prostate cancer is the second leading cause of death from 
cancer in men, the most significant risk factor being age [7]. 
Most patients with prostate cancer are asymptomatic, and 
the presence of symptoms suggests advanced disease at pre-
sentation. According to the National Comprehensive Cancer 
Network recommendations, there is no current recommen-
dation age for when to start and stop screening; however, 
there are several recommendations for screening methods 
and time intervals. In patients who elect to partake in an 
early detection program, the recommendation is for baseline 
PSA (prostate-specific antigen) levels as well as a baseline 
digital rectal examination. However, the use of PSA levels is 
controversial. In fact, the US Preventive Services Task Force 

recommends against the routine use of obtaining PSA levels 
as a screening method for prostate cancer. These recommen-
dations are based on the fact that multiple studies have not 
showed a reduction in overall mortality in patients who were 
routinely screened for prostate cancer [8].

12.3.1   Staging

The American Joint Cancer Committee has defined a TNM 
staging system as seen in . Table 12.1 [9].

12.3.2   Biopsy

Transrectal ultrasound is a minimally invasive method used 
to detect prostate cancer [7]. A biopsy needle is used to take 
multiple biopsies of the prostate, which has shown improved 
cancer detection as well as the ability to provide information 
on the staging of cancer.

12.3.3   Surgical Considerations

A radical prostatectomy is the surgical treatment of choice 
for prostate cancer and can be performed through open tech-
niques, either through a lower midline incision or perineal 

       . Table 12.1 Prostate cancer TNM classification

TX Primary tumor cannot be assessed NX Regional lymph nodes 
not assessed

MX Distant metastasis cannot be 
assessed

T0 No evidence of primary tumor N0 No regional lymph 
node metastasis

M0 No distant metastasis

T1 Clinically unapparent tumor neither 
palpable nor visible by imaging

N1 Metastasis in regional 
lymph nodes

M1 Distant metastasis

1a Histologic finding <5% of tissue 1a Non- regional lymph nodes

1b Histologic finding >5% of tissue 1b Bones

1c Tumor identified by needle biopsy 1c Other site with or without 
bone disease

T2 Tumor confined within prostate

T3 Tumor extends through prostate capsule

T4 Tumor is fixed or invades adjacent 
structures other than seminal vesicles

Staging

I T1a N0 M0

II T1–2 N0 M0

III T3 N0 M0

IV T4 N0 M0

Any T N1 M0

Any T Any N M1
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incision [7]. Advances in technology have allowed for this 
procedure to be now predominantly performed laparoscopi-
cally and robotically.

12.4   Upper Gastrointestinal Disorders

12.4.1   Esophageal Cancer

Esophageal cancer is prevalent both in the United States and 
worldwide, with squamous cell carcinoma being more com-
mon worldwide and adenocarcinoma being more common 
in the United States [9]. These types of cancers typically man-
ifest late and in the elderly population, with a 5-year survival 
of 15–25% [10].

Esophageal adenocarcinoma arises from Barrett’s esopha-
gus in the setting of gastroesophageal reflux disease (GERD); 
however, smoking and obesity are also strong risk factors for 
the development of adenocarcinoma [9]. Chronic GERD can 
lead to metaplastic changes, so endoscopic biopsies should be 
taken to evaluate for these changes that may degenerate into 
cancer. While there are no set guidelines for screening for 
esophageal cancer, several studies have recommended that 
patients with dysphagia and chronic GERD symptoms should 
be screened [9–11]. Once the diagnosis of esophageal cancer 
has been made, there are several treatment options, whose 
indications will depend on the stage of the cancer on discov-
ery. Complete staging should be performed with endoscopic 
ultrasound to determine the depth of invasion and local nodal 
involvement, and PET/CT should be added for larger lesions 
to evaluate for metastatic lesions [9]. Therapeutic options can 
range from endoscopic ablation to esophagectomy, which 
will depend on the stage of the lesion [9].

12.4.2   Peptic Ulcer Disease

Peptic ulcer disease originates from mucosal damage that 
leads to ulceration of the stomach lining and is most com-
monly caused by H. pylori infection and NSAID use [12]. 
H. pylori has also been found to be the most common cause 
of gastritis, as well as for mucosa-associated lymphoid tissue 
(MALT) lymphoma [12].

Upper endoscopy can be used to visually diagnose peptic 
ulcer disease, while also having the advantage of the ability to 
take tissue samples to biopsy for H. pylori, as well as cancer 

[12]. However, endoscopic biopsies are not required to iden-
tify H. pylori. Less invasive methods include an immunoas-
say looking for IgG antibodies, a urea breath test, and stool 
antigen studies. It is important to be aware that the sensitivity 
is affected by the recent use of proton pump inhibitors, so 
these medications should be held for 2  weeks prior to test 
administration [12].

Once the diagnosis of peptic ulcer disease is made, treat-
ment is directed at decreasing the acidic environment of the 
stomach, improving the mucosal barrier, and eradication of 
H. pylori, as well as avoidance of medications that lead to 
gastritis such as NSAIDs. The use of antacids, H2 receptor 
blockers, and PPIs can help decrease the acidic environ-
ment of the stomach. Sucralfate is a therapeutic option that 
likely helps with improving the mucosal barrier of the stom-
ach, allowing for a layer of protection to the stomach lining 
against the acidic environment of the stomach [11]. In peptic 
ulcer disease caused by H. pylori, treatment is directed at the 
eradication of the bacteria and acid suppression [12]. Triple 
therapy for the eradication of H. pylori includes the use of 
PPI, amoxicillin and clarithromycin, or metronidazole in the 
penicillin-allergic patients for 2 weeks. In those whose treat-
ment fails with triple therapy, quadruple therapy is initiated 
by the addition of bismuth.

12.4.3   MALT Lymphoma

MALT lymphoma is a type of lymphoma that involves mucosa-
associated lymphoid tissue, usually originating from the 
stomach. Since MALT lymphoma is strongly associated with 
H. pylori infections, treatment is directed toward the eradica-
tion of the bacteria as described above [12]. Treatment usually 
leads to complete remission of MALT lymphoma, however, 
follow-up endoscopy 2 months after completion of therapy is 
necessary to evaluate and confirm response to treatment [12].

12.4.4   Gastric Cancer

Gastric cancer is a common cause of cancer and cancer death 
in the United States, with a peak incidence in the elderly pop-
ulation in the seventh decade of life [12]. There are multiple 
environmental and genetic risk factors to take into consider-
ation when suspecting gastric cancer, which can be seen in 
. Table 12.2.

       . Table 12.2 Risk factors for gastric cancer

Nutritional Environmental Social Medical Others

Low fat/protein Poor food preparation Low socioeconomic class Prior gastric surgery Male gender

Salted meat/fish Lack of refrigeration H. pylori infection

High nitrates Poor drinking water Gastric atrophy and gastritis

High complex carbohydrates Smoking Adenomatous polyps
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Symptoms of gastric cancer are usually nonspecific but 
may include epigastric pain not relieved with eating, early 
satiety, and weight loss [12]. Diagnosis is made with endos-
copy and endoscopic ultrasound, and can be both diagnostic 
and therapeutic, by allowing for biopsies, and in the case of 

obstructing or bleeding lesions, stent placement and hemo-
stasis can be achieved. Once the diagnosis of gastric cancer is 
made, staging should be completed, and treatment should be 
tailored based on completion (. Table 12.3) [13]. Endoscopic 
ultrasound is used to determine the depth of tumor invasion 

       . Table 12.3 Gastric cancer TNM classification [13]

Tx Primary tumor cannot be assessed NX Regional lymph nodes cannot be assessed M0 No distant 
metastasis

T0 No evidence of primary tumor N0 No regional lymph node metastasis M1 Distant 
metastasis

Tis Carcinoma in situ N1 Metastasis in 1–2 regional lymph nodes

T1 Tumor invades lamina propria, muscularis mucosa, or 
submucosa

N2 Metastasis in 3–6 regional lymph nodes

1a Invades lamina propria/muscularis mucosa N3 Metastasis in >7 lymph nodes

1b Invades submucosa

T2 Invades muscularis propria 3a Metastasis in 7–15 lymph nodes

3b Metastasis in >16 lymph nodes

T3 Penetrates subserosal tissue, no invasion of viscera

T4 Invades serosa or adjacent structures

4a Invades serosa

4b Invades adjacent structures

Staging

0 Tis N0 M0

1A T1 N1 M0

1B T2 N0 M0

T1 N1 M0

IIA T3 N0 M0

T2 N1 M0

T1 N2 M0

IIB T4a N0 M0

T3 N1 M0

T2 N2 M0

T1 N3 M0

IIIA T4a N1 M0

T3 N2 M0

T2 N3 M0

IIIB T4b N0–N1 M0

T4a N2 M0

T3 N3 M0

IIIC T4b N2 M0

T4b N3 M0

T4b N3 M0

IV Any T Any N M1
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and regional nodal involvement. The addition of a CT of the 
chest, abdomen, and pelvis will complete the staging of gas-
tric cancer in order to assess for distant disease. Once the 
staging is completed, surgical therapy is determined based 
on final staging as well as the location of the primary cancer 
on the stomach. According to the National Comprehensive 
Cancer Network recommendations, neoadjuvant and 
 adjuvant chemoradiation is also considered based on the 
location, stage, and biology of gastric cancer.

After surgical treatment, recurrences most often occur 
within the first 3 years postoperatively, and therefore, patients 
should be screened more closely in this time period; how-
ever, at this time there is no definitive evidence for screening 
intervals and duration [12].

12.5   Hernias

Hernias become more common in the geriatric popula-
tion as a result of the weakening of the abdominal wall 
and comorbidities that increase abdominal pressure, like 
COPD [14]. However, when considering hernia repair in 
the geriatric patient, one must consider the morbidity and 
mortality associated with hernia repair in this particular 
population. These risks include wound infection, wound 
hematoma, mesh infection, bleeding, respiratory disease, 
and ischemic heart disease. This is particularly true in the 
setting of emergency repair which has a higher chance of 
postoperative morbidity. Hernia complications requir-
ing emergent intervention would include incarceration or 
strangulation.

12.5.1   Surgical Considerations

Hernia repairs, both inguinal and ventral, are typically 
repaired either open or laparoscopically. There has been 
much debate regarding which method is safer and more 
effective in the geriatric population. A recent review of the 
literature showed low complication rates for both methods 
even in the aging patient with a decreased time back to work 
and lower rates of residual chronic pain postoperatively in 
the laparoscopic group [15].

12.6   Colorectal Disease

12.6.1   Diverticular Disease

Diverticular disease is one of the most common disease pro-
cesses in developed countries, and the incidence increases 
greatly in the geriatric population [16]. Acute inflammation 
of colonic diverticula, as seen in diverticulitis, can often be 
managed with nonoperative therapy of bowel rest and antibi-
otics; however, there are instances in which surgical manage-
ment is required, which is often associated with significant 
morbidity.

In the setting of acute diverticulitis, management will 
be dependent on the patient clinical picture, and patients 
can be divided into uncomplicated and complicated diver-
ticulitis. Patients with significant tenderness on exam, who 
meet SIRS criteria, should be managed with bowel rest and 
IV antibiotics [17]. Patients should be referred for colonos-
copy approximately 6–8 weeks after clinical symptoms have 
resolved, to screen for neoplasm which may also present like 
diverticulitis. The American Society of Colon and Rectal 
Surgeons now recommend that elective colectomy after an 
episode of uncomplicated diverticulitis is not required and 
should be considered following a recovery from an episode of 
 complicated diverticulitis. However, the decision for surgery 
should be individualized to each patient [17].

Complicated diverticulitis is associated with abscess 
or fistula and may require more aggressive management. 
. Table 12.4 lists the Hinchey classification for perforated 
diverticulitis and can aid the surgeon in determining manage-
ment [18]. Stage I and II are often managed with IV antibiotics. 
In the event of a well-formed abscess and appropriate access, 
a percutaneous drainage is an option. On the other hand, 
stage III and IV often warrant emergent surgical exploration, 
particularly if the patient meets sepsis criteria. Operative 
management can vary from laparoscopy or laparotomy with 
colon resection with or without anastomosis, depending on 
the extent of peritonitis and patient clinical status.

12.6.2   Colorectal Cancer

Colorectal cancer is one of the most common types of cancers 
worldwide. The risk of colorectal cancer is directly related to 
age with the median age of diagnosis being 67. Timing and 
frequency of screening for colon cancer should be tailored to 
each individual patient. According to the American Cancer 
Society, in average-risk patients, those with no personal or 
family history of colorectal cancer, screening should begin at 
age 45. In patients with at least one first-degree relative with 
colorectal cancer at any age, screening colonoscopies should 
begin at age 40, or 10 years prior to the earliest age of diagno-
sis of the family member. Recommendations for endoscopic 
resection and frequency of repeat colonoscopies are depen-
dent on what is found on initial screening colonoscopy.

The staging of colorectal cancer is based on a TNM 
staging system (. Table 12.5) [19]. Evaluation for the 
metastatic disease includes CT chest, abdomen, and pelvis. 
Carcinoembryonic antigen (CEA) levels are also obtained 

       . Table 12.4 Hinchey classification of perforated diverticulitis [18]

I Pericolonic or mesenteric abscess

II Pelvic abscess

III Purulent peritonitis

IV Feculent peritonitis
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and used in the postoperative period for surveillance for pos-
sible recurrent disease.

The workup for rectal cancer is similar to that of colon 
cancer. It is particularly important to determine the distance 
of the tumor to the anal sphincters, as this distance will 
determine surgical management [19]. A completion colonos-
copy should also be performed in these patients to look for 
synchronous colonic lesions. The main difference between 
colon cancer and rectal cancer is the use of neoadjuvant che-
motherapy, in addition to surgery and adjuvant therapy. The 
use of neoadjuvant  therapy is recommended by the NCCN 
for stage II and higher stages of rectal cancers. Neoadjuvant 
therapy in these patients has been shown to be of benefit for 
several reasons. The main advantage includes the downstag-
ing of tumors and better local control, which can change the 
operative management of the tumor and increase chances for 
sphincter preservation [20, 21].

Postoperatively, follow-up of patients with colorectal 
cancer is dependent on the stage of colon cancer. Those 
with stage I and II colon cancer may be followed with repeat 
colonoscopy within a year postoperatively and then every 
5 years if no new polyps are detected [17]. CEA levels should 
be obtained every 3 months for the first 2 years, regardless 
of preoperative CEA level. If CEA levels are noted to rise, a 
metastatic workup is mandated. In stage I and II colorectal 
cancer, routine adjuvant chemotherapy is not recommended. 
Neoadjuvant as well as adjuvant chemotherapy may be of 
benefit in stage IV colon cancer in order to aid in the resect-
ability of the cancer.

The treatment plan for colorectal cancer can be both dif-
ferent and difficult for geriatric patients. Successful treatment 
includes a multidisciplinary approach that includes sur-
geons, oncologists, radiation oncologists, anesthesiologists, 
gastroenterologists, pathologists, and radiologists. Geriatric 

       . Table 12.5 Colorectal cancer TNM classification [19]

TX Primary tumor cannot be assessed NX Regional nodes cannot be assessed M0 No distant metastasis

T0 No evidence of primary tumor N0 No regional metastasis M1 a Metastasis confined to 
one organ

T1 Tumor invades submucosa N1 a Metastasis in 1 regional lymph node b Metastasis to more 
than one organ

T2 Tumor invades muscularis propria b Metastasis in 2–3 regional lymph nodes

T3 Tumor invades through muscularis 
propria

c Metastasis to regional tissues

T4a Tumor penetrates through 
peritoneum

N2 a Metastasis to 4–6 regional lymph nodes

T4b Tumor invades other organs b Metastasis to 7+ regional lymph nodes

Colon cancer staging

0 Tis N0 M0

1 T1 N0 M0

T2 N0 M0

IIA T3 N0 M0

IIB T4a N0 M0

IIC T4B N0 M0

IIIA T1–T2 N1/N1c M0

T1 N2a M0

IIIB T3–T4a N1/N1c M0

T2–T3 N2a M0

T1–T2 N2b M0

IIIC T4a N2a M0

T3–T4a N2b M0

T4b N1–N2 M0

IVA Any T Any N M1a

IVB Any T Any N M1b

Geriatric Considerations in Common Surgical Conditions



164

12

patients should have their algorithms individualized based 
on their own age, comorbidities, functional status, advance 
directives, frailty, and social situations. More fit patients 
should be treated like younger patients in terms of an aggres-
sive approach. However, this aggressive approach may not 
be appropriate for older and more frail patients due to high 
risk of mortality and morbidity. In the case of rectal cancer, 
after complete treatment with surgery, radiation, and che-
motherapy, the patient may develop permanent bowel habit 
changes and incontinence or permanent ostomy leading to 
significant quality-of-life dysfunction. All of these risks must 
be thoroughly discussed with the patient with a possibility of 
the change of treatment plans as well as palliation [22].

12.7   Biliary Disease

12.7.1   Acute Calculous Cholecystitis 
and Choledocholithiasis

The management of acute cholecystitis can be managed 
operatively and nonoperatively, which can be decided based 
on surgeon preference and clinical condition of the patient. 
In acute cholecystitis, while the primary cause is obstruction 
of the cystic duct, it is associated with a superimposed infec-
tious process, so the treatment is IV antibiotics along with 
prompt cholecystectomy. However, in the elderly population, 
particularly those with severe comorbidities that are consid-
ered to be a prohibitively high operative risk, a percutaneous 
cholecystostomy tube can be placed to drain the gallbladder 
of infected bile [23]. Biliary drainage allows for time to allow 
the inflammation to resolve, as well as medical optimization 
prior to interval cholecystectomy.

12.7.2   Acute Cholangitis

Acute cholangitis is an infection of the biliary tree caused by 
an obstruction of the biliary duct system [23]. Acute chol-
angitis presents with fever, jaundice, and right upper quad-
rant abdominal pain (Charcot’s triad). The triad becomes 
Reynold’s pentad in the setting of altered mental status and 
hypotension. Stable patients with cholangitis can quickly 
decompensate to septic shock and require immediate diag-
nosis and treatment with fluid resuscitation and broad- 
spectrum antibiotics. Definitive decompression of the biliary 
tree as well as drainage of infected bile should be performed 
promptly. This can be performed endoscopically, percutane-
ously, or operatively, dependent on the resources available to 
the institution.

Endoscopic treatment allows for definitive manage-
ment by relieving the obstruction, whether by removing 
the obstructing stone or stent placement across an external 
obstruction [23]. However, percutaneous drainage, during 
which a drain is placed into the common bile duct, only 
allows for decompression of the biliary tree above the site of 
obstruction but does not relieve the obstruction in the duct. 

Operative management consists of common bile duct explo-
ration with the placement of a T-tube for biliary drainage.

12.7.3   Biliary Pancreatitis

Obstruction of the common bile duct from a stone can cause 
inflammation to the pancreas from the increased pressure 
in the ducts proximal to the obstruction. Endoscopic ultra-
sound along with ERCP allows for diagnosis and treatment, 
as it allows for stone removal with or without stent placement 
to prevent future obstructions [23]. Once the pancreatitis has 
resolved, which can be determined by clinical resolution of 
abdominal pain, cholecystectomy is warranted to remove the 
source of gallstones that may cause a recurrence of biliary 
pancreatitis, preferably prior to discharge.

12.7.4   Surgical Considerations

It is known that the elderly patient population who undergo 
surgery for treatment of biliary disease in an emergent set-
ting have higher mortality rates than their younger counter-
parts [24]. However, the morbidity and mortality rates are 
lower if the patient is allowed to recover from their acute ill-
ness and surgery is performed on an elective basis. Therefore, 
it is important that the surgeon takes these facts into con-
sideration when treating acute biliary disease in the elderly. 
In the setting of choledocholithiasis, the use of ERCP in an 
emergent setting has been found to be safe and effective and 
will allow the patient to undergo medical optimization before 
elective surgery. In the case where the risks of nonoperative 
management of cholecystitis strongly outweigh the risk of 
emergent surgical management, percutaneous cholecys-
tostomy has been found to allow for clinical improvement 
with >85% rates of clinical improvement, allowing for the 
patient to undergo cholecystectomy once the acute process 
has resolved [25].

12.8   Trauma

In the aging population in the United States, it is prudent 
for the surgeon to be aware of certain considerations that 
need to be taken when it comes to trauma in the geriatric 
patient. Trauma is the fifth most common cause of death in 
the elderly patients, with the most common cause of death 
resulting from falls [26]. Advanced age is known to be a risk 
factor for poor outcomes in trauma patients. This increased 
risk is due to multiple factors, including preexisting medical 
conditions, medications, and altered baseline mental status.

12.8.1   Initial Evaluation

The American College of Surgeons recommends following 
the same initial evaluation as any other trauma patient, with 
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a few special considerations. The elderly trauma patient 
often has multiple comorbidities which put them at risk for 
more complications and poorer outcomes than the younger 
patient [27]. These comorbidities may preclude the trauma 
patient to nontraumatic events that could complicate their 
hospital stay, such as acute coronary syndrome, hypovole-
mia, pneumonia, acute renal failure, cerebrovascular acci-
dent, and syncope.

In addition to making the elderly patient more susceptible 
to nontraumatic events, patients with multiple comorbidities 
often take multiple medications, and it is important to con-
sider polypharmacy as a cause of their traumatic injury. This 
patient population also is often on anticoagulation medica-
tions, which puts these patients at higher risk of bleeding 
events that may be devastating. It has been shown that having 
a rapid anticoagulation reversal protocol in place will lead 
to better outcomes in the injured patient [28]. Warfarin has 
multiple modes of reversal, including vitamin K and plasma; 
however, there are newer prothrombin complex concentrates 
that contain factors that rapidly reverse the effect of warfarin. 
On the other hand, patients who are taking direct Xa inhibi-
tors, or direct thrombin inhibitors such as rivaroxaban and 
dabigatran, do not have rapid means of reversal and must be 
taken into consideration during initial assessment and man-
agement of the geriatric trauma patient.

When taking into consideration a trauma patient’s medi-
cations, it is also important to be aware of medication side 
effects that may mask concerning signs or symptoms. For 
example, a patient who is on a beta-blockade for blood pres-
sure control or atrial fibrillation may not show initial signs 
of acute blood loss, such as tachycardia, until a significant 
amount of blood has been lost.

It is crucial that the surgeon not overlook the potential 
for injuries in the elderly population, as relatively low-risk 
mechanisms may lead to a devastating injury. The ACS rec-
ommends the liberal use of CT scanning to rule out occult 
injuries [28]. This population is more susceptible to inju-
ries due to physiologic changes related to age. For example, 
cerebrovascular injury is more common in the elderly due 
to cerebral atrophy, and fractures are more common despite 
low-risk mechanisms due to increased bone fragility [26].

Finally, much like in pediatric patients, it is important to 
be aware of the possibility of non-accidental traumas in the 
elderly, particularly those who live with relatives or are insti-
tutionalized [26].

12.8.2   Post-trauma Care

Taking care of a geriatric patient who sustains traumatic 
injuries that require hospitalization needs careful assess-
ments and prompt development of treatment and follow-up 
plans. Historically, the Frailty Index has been used to predict 
a patient’s disposition, whether it be home, short-term reha-
bilitation, or acute rehabilitation, and should be calculated 
early in order to aid in timely disposition once the patient has 
met discharge criteria [29].

When treating the geriatric trauma patient, it is also 
important to take into consideration any medications being 
prescribed to the patient, whether it be pain medications, 
antiarrhythmic agents, diuretics, or antibiotics. The ACS 
recommends following Beers Criteria [30] when taking into 
consideration medications being prescribed to patients dur-
ing their hospital stay in order to prevent further complica-
tions in the already fragile patient population.

12.9   Conclusion

Surgery is common in older adults, but older age appears 
to have assumed less influence as a determinant of adverse 
outcome as perioperative care has improved. Despite the 
higher numbers of elderly patients having surgery, mortality 
and morbidity rates have been declining. As surgery becomes 
more common, it is important to have knowledge of com-
mon conditions and their potential surgical management 
options to optimize care for older adults.
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13.1  Introduction

Most medical school education is based on disease-oriented 
evidence (DOE). This is evidence that includes information 
about pathophysiology, pharmacology, and prognosis [1]. It 
often requires memorization of a vast amount of content 
knowledge and facts. Pharmacology is the science of drugs 
including their origin, composition, pharmacokinetics, ther-
apeutic use, and toxicology [2]. This includes medication 
class, mechanisms of action, indications, and side effects. 
This basic science education is important to providing the 
basis for critical thinking, and it is essential to understand 
diseases in order to diagnose, prevent, or treat. However, by 
itself, it is not sufficient for patient care in clinical practice. As 
medical students enter their clinical experiences after build-
ing their medical database, contact with patients requires a 
deeper knowledge of the medications they will soon be 
empowered to prescribe. This requires knowledge of patient- 
oriented evidence that matters (POEMs) and clinical applica-
tion of drugs (pharmacotherapy) [1].

Patient-oriented evidence differs from disease-oriented 
evidence in that it evaluates the effectiveness of treatments in 
a way that patients will understand and care about. Knowing 
the difference between POEMs and DOEs can help clini-
cians with decision-making at the bedside and help them 
keep up with the literature. [. Table 13.1] [2–4] Consider 
the following scenario: You are looking at two different stud-
ies on a new hypertensive agent called LOWERSBP. Study 1 
is a randomized controlled trial comparing LOWERSBP to 
placebo and showed that LOWERSBP lowers blood pressure 
by 5 mm Hg more than placebo, which only lowered blood 
pressure by 2 mm Hg. Study 2 is a randomized controlled 
trial comparing LOWERSBP to placebo and showed that 
LOWERSBP decreased the risk of stroke statistically signifi-
cantly more than placebo. Which study reports an outcome 
that patients and clinicians care about? While a patient 
understands conceptually that she takes her blood pressure 
medicine to lower her numbers, it may matter more that it 
will prevent her from developing a stroke which may make 
her unable to talk, work and may change her lifestyle dra-
matically. Using this patient- oriented evidence can help 
patients understand the importance of their treatments in a 
relatable, relevant manner.

Pharmacotherapy is the treatment of disease through the 
use of drugs and differs from pharmacology in that it focuses 
on the patient-oriented evidence-based application of medi-
cation use for disease state management. This chapter will 
introduce the reader to a pathway to rational prescribing 
practices with a focus on special considerations unique to 
older adults as well as utilizing disease state knowledge, 
patient-oriented evidence and pharmacotherapy to help 
guide decision-making.

13.2  Polypharmacy

There is no consensus on the definition of polypharmacy but 
it is agreed that it can lead to negative consequences includ-
ing increased costs, adverse events, medication nonadher-
ence, decline in functional status, falls, and cognitive 
impairment [5]. In 2010–2011, 87% of adults aged 62–85 
were taking prescription medication. Thirty-six percent of 
older adults were on more than five prescription medica-
tions, and 67% of older adults were on five or more medica-
tions and supplements. The most common drugs prescribed 
for older adults included antihyperlipidemics, antihyperten-
sives, anticoagulants, and analgesics [6]. In a Veteran popula-
tion, patients on more than five medications were associated 
with having adverse drug events (ADE) adjusted OR 2.85, 
95% CI (1.03–7.85), and those on more than nine medica-
tions were four times more likely to develop an ADE (adjusted 
OR 3.90, 95% CI [1.43–10.61] [7]. A CDC study reported 
that 24% of emergency department hospitalizations were for 
adverse events with 46% attributed to adults older than 
65  years of age. Approximately two-thirds of the adverse 
events in these older adults were due to opioids, diabetes 
medications, and anticoagulants [8]. Drug interactions are 
another consequence of polypharmacy. In a study of over 
2000 older adults in the community aged 63–85 years old, in 
2010–2011, 15% were prescribed drug combinations that 
could potentially cause a major drug-drug interaction. This 
was almost two times higher than in 2005–2006 [6].

Polypharmacy is commonly associated with inappropri-
ate prescribing. While polypharmacy is often detrimental to 
older adults, sometimes it is necessary. For example, a patient 
with reduced ejection fraction heart failure (HFrEF) will 

       . Table 13.1 Patient-oriented evidence that matters (POEMs) vs disease-oriented evidence (DOE) [3, 4]

Example Disease-oriented evidence (DOE) Patient-oriented 
evidence (POE)

Comment

Beta blockers in HFrEF Blocks the neurohormonal surge associated with HFrEF; 
negative inotropes and chronotropes

Reduce morbidity and 
mortality

POE agrees 
with DOE

Antiarrhythmics (encainide/
flecainide)

Decrease PVCs on ECG in patients with LVH after a myocar-
dial infarction

Increased mortality POE contra-
dicts DOE

HFrEF Heart failure with reduced ejection fraction, PVC Premature ventricular contractions, ECG Electrocardiogram, LVH Left ventricular 
hypertrophy

 S. See
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need to be on at least four medications according to evidence- 
based guidelines [9]. A patient may have multiple conditions 
that warrant medications for each problem. The goal of every 
clinician should be to identify polypharmacy in older adults 
and have the skills to assess the appropriateness of medica-
tions, identify and avoid prescribing cascades and seek 
opportunities to deprescribe, reduce frequencies, eliminate 
duplication of therapies, and/or switch to combination medi-
cations if available. Deprescribing is the process by which 
clinicians discontinue medications after careful consideration 
of risks versus benefits and patient goals and values [10]. 
Medications with no clear indication such as a proton pump 
inhibitor in a patient without peptic ulcer disease or GERD 
would be good candidates for deprescribing. Other appropri-

ate situations for deprescribing include discontinuing drugs 
where the time to benefit may go beyond the life expectancy 
of a patient. If a patient is expected to die within 6 months, it 
may be reasonable to discontinue a statin since its time to 
benefit to prevent a cardiovascular event is 5 years [11].

There are several common medications that are often 
inappropriately prescribed in older adults. This includes seda-
tive hypnotics, anticholinergic drugs, benzodiazepines, first-
generation antihistamines, and anticoagulants. Older adults 
are prone to medication errors due to unique pharmacokinet-
ics and pharmacodynamic changes. The Beers criteria pro-
vide a list of potentially harmful drugs in older adults and, if 
prescribed, must be used with caution [12]. The recommen-
dations in this guideline seek to decrease or avoid potential 
adverse events, aid in drug selection, and be used in research 
studies to evaluate medication use in older adults. This guide-
line also provides recommendations for renal dosing for com-
monly used medications as well as drug combinations that 
can lead to clinically important drug-drug interactions.

13.3  Principles of Prescribing

Good prescribing practices can help to avoid polypharmacy 
and the negative consequences that accompany it. The 
Hierarchy of Medication Evaluation (HME) is an algorithm 
that the author (SS) created and uses to assess patient medi-
cations (. Fig. 13.1) This pyramid resembles Bloom’s taxon-
omy where lower order thinking resides at the base of the 
pyramid and more critical thinking is at the peak. (. Fig. 13.2) 
[13] In the same way, HME begins with the most basic con-
tent at the bottom of the pyramid. Throughout medical train-
ing, the medical student must work his way up from content 
and memorization toward truly understanding and deter-
mining the appropriateness of his medication selection. This 
HME can be applied to assess current medications or aid in 
rational prescribing decision-making. Each step is described 
below:

Monitoring

Before I recommend
this drug, is there any
reason why I SHOULD
NOT recommend it?
Consider side e�ects,
contraindications,
e�cacy and toxicity,
labs and vital signs.

Appropriateness:
Is this the best choice for
THIS patient? What is
the evidence? Refer to
therapeutic guidelines.
Are there any
compelling indications
for this drug?
E�ectiveness: Will
patient take it? Consider
cost.

Dosing: Is the dose appropriate
for this patient’s age, organ status,

disease?

©SharonSee2018

Indication: What is this drug for? Does this
patient even need it?

       . Fig. 13.1 Hierarchy of Medication Evaluation

Produce new or original work
design, assemble, construct, conjecture, develop, formulate, author,
investigate

Justify a stand or decision
appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
di�erentiate, organize, relate, compare, contrast, distinguish, examine
experiment, question, test

Use information in new situations
execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize, report,
select, translate

Recall facts and basic concepts
de�ne, duplicate, list, memorize, repeat, state

Create

Evaluate

Analyze

Apply

Understand

Remember

       . Fig. 13.2 Revised Blooms Taxonomy. (Modified from [13])
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13.3.1  Hierarchy of Medication Evaluation

 5 Step 1: Indication – What is the drug for? This step is the 
most basic skill of medication evaluation and requires 
content knowledge. Is there a matching indication for 
the drug being considered? If not, perhaps the patient 
does not need it.

 5 Step 2: Dosing – Is this drug dose appropriate for this 
patient’s renal or hepatic function? Older adults have 
reduced renal and hepatic function, and as a result, 
many medications need their doses adjusted because 
they cannot be cleared.

 5 Step 3: Monitoring – Before prescribing this medication, 
is there any reason why you SHOULD NOT recommend 
it? Who should not get this drug? Asking this negative 
question will help the prescriber consider contraindica-
tions to the drug and come to a quick conclusion about 
going forward with the prescription. Another important 
question to ask in this step is, “How will you know if the 
drug is working?” “How will you know if the medication 
is causing toxicities?” Here you need to know monitor-
ing parameters for efficacy and toxicity (. Table 13.2) 
[14–16]. If the drug you are considering is the beta- 
blocker metoprolol, then you know its efficacy param-
eter is blood pressure and its toxicity parameter is heart 
rate (bradycardia).

 5 Step 4: Appropriateness – This is the step that requires 
higher level thinking. Once you have passed each previous 
step, it is time to consider the evidence. Is this the best 
choice for this patient according to evidence- based 
medicine and guidelines? What is the effectiveness of this 
drug in this patient? (. Table 13.2) [14–16]. Will the 
patient take it? Consider frequency, dosage form, and cost.

As the prescriber proceeds up the HME, he/she should stop 
at each step and ask the relevant questions for that step before 
moving on. A prescriber may halt his decision to prescribe a 
medication at any point in the pyramid. In turn, this HME 
may help avoid unnecessary prescribing, adverse events, and 
medication errors.

For example, an 80-year-old man comes to clinic and has 
been taking amlodipine 5  mg daily for hypertension for 

1 year. His blood pressure is 135/88 mmHg. His past medical 
history includes HFrEF, asthma, and osteoarthritis. This 
patient has normal renal function. He just moved to town 
and is seeing you for the first time for a physical. Let’s use the 
HME to determine whether this medication is a rational, best 
choice for this patient’s hypertension.

 5 Step 1: Indication – Amlodipine is a dihydropyridine 
calcium channel blocker which is indicated for hyper-
tension. Proceed to the next step.

 5 Step 2: Dosing – Amlodipine 5 mg daily is an appropri-
ate hypertensive dose and does not require to be 
adjusted in this patient. Proceed to the next step.

 5 Step 3: Monitoring – Is there any reason why this patient 
should not be on this medication? This requires you to 
know the contraindications and adverse effect of this drug. 
Does this person have any allergies to this medication? We 
also want to know, how will I know if this medication is 
efficacious for his hypertension? How will we know if it’s 
causing problems? Amlodipine can cause peripheral edema. 
This is not an issue in this patient. The patient does not have 
any allergies to this medication. Proceed to the next step.

 5 Step 4: Appropriateness – According to best practice and 
standards of care, is amlodipine the best choice for this 
patient? According to the 2017 ACC/AHA hypertension 
guidelines, selection of antihypertensives is based on 
compelling indications [17]. In this case, because the 
patient has HFrEF, an ACEI is the best choice because it 
reduces mortality and morbidity in patients with heart 
failure and hypertension. Based on this information, 
amlodipine is not the best choice for this patient.

This example demonstrates that a positive response to the 
questions posed in Steps 1–3 does not necessarily mean the 
medication is appropriate for the patient.

13.4  Renal and Hepatic Considerations

As mentioned earlier, renal function declines with age which 
affects drug dosing in older adults. Medications that are 
renally eliminated require dose adjustments because of accu-
mulation which may lead to exaggeration of the effect of the 
primary medication and/or toxic effects. Prescribers should 
also be aware that medications with active metabolites (such 
as glyburide) will accumulate with renal impairment and 
lead to toxicities. Prescribers must reconcile what they read 
in drug dosing references and understand why dosing adjust-
ments are required for medications.

Two common reasons for dose adjustment of drugs 
include: 1. The drug is renally eliminated. 2. The drug is 
metabolized by the liver. Medication management depends 
on what happens if the drug is not adjusted. If the reason for 
dose adjustment is because a drug is eliminated by the kid-
neys and the patient has renal failure, then the prescriber 
needs to determine what would happen if he did nothing. If 
the consequence of drug accumulation leads to a minor side 
effect such as sedation, perhaps the dose can be reduced. If 

       . Table 13.2 Efficacy versus effectiveness [14, 15, 16]

Efficacy Effectiveness

These types of trials may 
are done in “ideal” settings

These types of trials are conducted 
in “real world” settings

Exubera (inhaled insulin) 
was shown in studies to 
lower HbA1c in Type 2 
diabetes
Efficacy: Good

Patients did not like Exubera 
because the inhaler was too big 
and bulky and expensive 
compared to subcutaneous insulin
Effectiveness: Bad

HbA1c Hemoglobin A1c

 S. See
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the result of drug accumulation leads to a severe adverse 
effect such as renal tubular necrosis, then the decision would 
be to discontinue the drug and seek alternatives. Prescribers 
must be familiar with the toxicities of the medications they 
prescribe to help them make prescribing decisions.

13.4.1  Renal Considerations

Glomerular filtration rate (GFR) indicates how well the neph-
rons of the kidney are filtering. Serum creatinine is a by-prod-
uct of muscle metabolism and is cleared by glomerular 
filtration. Creatinine clearance (CrCl) is not synonymous with 
GFR [18]. Serum creatinine is a filtration marker that can best 
determine GFR. Daily creatinine production declines with age 
[19]. Calculating CrCl using various equations can estimate 
GFR. The Cockcroft-Gault (CG) equation is the pharmaceuti-
cal industry standard for pharmacokinetic drug dosing studies 
[20]; however, there is growing support for alternate, more 
accurate ways to determine GFR using the Modification of 
Diet in Renal Disease (MDRD) study equation. The Cockcroft-
Gault equation is based on two basic assumptions: 1. serum 
creatinine is at steady state and 2. weight, age, and gender 
reflect normal muscle mass. (. Fig. 13.3) [19, 21] Because 
muscle produces creatinine, changes in muscle mass can affect 
creatinine production. Oftentimes, renal function in older 
adults is deemed normal because of attention paid solely to 
serum creatinine which is often below 1 mg/dL. A normal or 
low serum creatinine is misleading however, because this is 
attributed to lower lean body mass in older adults rather than 
normal renal function. To avoid missing true renal impair-
ment, it is important to calculate CrCl rather than focusing 
solely on serum creatinine. In older adults, some clinicians 
round up the creatinine to 1 mg/dL when the actual creatinine 
is less than 1 mg/dL to compensate for overestimating CrCl 
although this can lead to underestimating CrCl and poten-
tially underdosing of medication [18, 19]. The CG calculation 
is an estimate of CrCl and clinical judgment should be used to 
determine which method of calculation to use (rounding cre-
atinine to 1 mg/dl or using actual creatinine). It is reasonable 
to calculate both and then determine which one is more plau-
sible. For example, the CrCl of an 88 year old, 70 kg with Cr of 
0.5 mg/dl = 101 ml/min vs Cr 1 mg/dl = 51 ml/min. Which is 

more plausible in an 88 year old? The MDRD equation esti-
mates GFR using body surface area and race and is purported 
to be a more accurate measure of CrCl compared to 24-hour 
urine collection and Cockcroft-Gault equation. The MDRD 
equation is less accurate when GFR > 60 mL/min/1.73 m2 and 
more useful when GFR < 60 mL/min/1.73 m2 assuming aver-
age body size and muscle mass. For a majority of patients, 
there is not a significant difference in drug dosing adjustments 
using either Cockcroft-Gault or MDRD equation [22]. 
. Table 13.3 provides a list of common medications that 
require renal dose adjustments [23].

CrCI (ml/min) = (140-age) x IBW (kg) (0.85 if female)
72 x Cr (mg/dL)

CrCI = Creatinine clearance
IBW =Ideal body weight

Cr = Serum creatinine

       . Fig. 13.3 Cockgroft-Gault Equation. (Modified from [21])

       . Table 13.3 Common medications that require dose 
reduction in CKD [23]

Class Examples

ACEI Lisinopril, enalapril

BB Atenolol

Diuretics Hydrochlorothiazide (avoid when 
CrCl <30 ml/min)

Oral diabetes agents Glyburide (avoid), metformin

Antimicrobials Ampicillin/sulbactam, TMP/SMX, 
fluoroquinolones, nitrofurantoin, 
carbapenems

HMG Co-A Reductase 
Inhibitors

Pravastatin, rosuvastatin, simvastatin

Other Allopurinol, H2 blockers, gabapentin

CKD Chronic kidney disease, ACEI Ace inhibitors, BB Beta- 
blockers, TMP/SMX trimethoprim-sulfamethoxazole

Scenario 1: An 88-year-old woman comes to 
the pharmacy for her glyburide prescrip-
tion. You look up the drug in your drug 
reference and realize that it should not be 
used in patients with CrCl <60 ml/min. She 
has a CrCl of 20 ml/min.

 ? Question: Why should it not be used 
with CrCl <60 ml/min?

 v Answer: Glyburide has an active 
metabolite that is 50% eliminated 
renally and has an extremely long 
half-life of 10 hours. The active 
metabolite would accumulate resulting 
in toxicity, in this case hypoglycemia.

Scenario 2: The pharmacy only has 
glyburide in stock and the closest 
pharmacy is 3 hours away in the  
next town.

 ? Question: Should the pharmacist send the 
patient to the nearest pharmacy which is 
3 hours away to get an alternative 
medication like glipizide (which does not 
have an active metabolite and is not 
renally cleared) or can she suggest to the 
provider to reduce the dose?

 v Answer: In this situation, the pharmacist 
can recommend to reduce the dose 
rather than inconvenience the patient.

 Case 1
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13.4.2  Hepatic Considerations

Older adults have a reduced ability to metabolize medica-
tions due to smaller livers and decreased liver blood flow. 
This can result in an increase of bioavailability of some medi-
cations leading to adverse effects. Liver impairment such as 
cirrhosis can also affect the metabolism and clearance of 
medications via several mechanisms. Drugs can accumulate 
due to decreased hepatic clearance and have increased bio-
availability or fail to be metabolized to active or inactive 
metabolites due to the reduction of first-pass metabolism 
and hepatic enzyme activity. Patients with liver disease also 
have decreased protein binding which prevents certain med-
ications from being distributed throughout the body result-
ing in a lower volume of distribution and ultimately may 
require higher loading doses [24]. Liver disease can also 
cause a renal failure which can lead to the decreased renal 
elimination of drugs resulting in toxicities.

A reduction of first-pass metabolism and hepatic meta-
bolic enzymes can result in higher bioavailability of certain 
medications. Specifically, Phase I reactions (hydrolysis, oxi-
dation and reduction) decline with in older adults, however 
Phase II reactions (conjugation) are preserved [18, 25]. 
Drugs that undergo Phase I biotransformation are metabo-
lized by cytochrome P450 enzymes putting elderly patients at 
risk for CYP 450 drug interactions.

Unlike in renal disease where the calculation of CrCl using 
the Cockcroft-Gault equation can be useful for drug dosing, 
there is no equivalent measurement to determine how hepatic 
disease can alter a drug’s pharmacokinetic or pharmacody-
namic parameters. The FDA requires a pharmacokinetic study 
of a drug in a patient with liver disease only if the absorbed 
drug is >20% is hepatically metabolized or cleared or < 20% if 
it has a narrow therapeutic index. This parameter limits the 
number of medications with these PK studies [26]. The tool 
that is used to aid with drug dosing in liver disease is the Child 
Pugh Scoring Tool. This is a scoring system that utilizes five 
criteria to determine the severity of liver disease. They include 
bilirubin, ascites, albumin, prothrombin time or INR, pres-
ence of encephalopathy. Each item is scored and totaled. Liver 
disease severity is classified Mild: Grade A < 7 points, moder-
ate: Grade B 7–9 points, or severe: Grade C 10–15 points 
(. Table 13.4) [18, 27]. Medication package inserts include 

Child Pugh Scoring to aid in dose adjustments in hepatic dis-
ease for applicable drugs.

Scenario: A 78-year-old woman is admitted to the hospi-
tal for alcohol withdrawal. You activate your hospital’s alco-
hol withdrawal protocol which gives the option of starting a 
diazepam or lorazepam pathway.

 ? Question: Which benzodiazepine should you choose for 
this patient?

 v Answer: Diazepam undergoes Phase I metabolism and 
has a long half-life (60–72 hours) and is metabolized to 
an active metabolize desmethyldiazepam which has a 
half-life of 152–174 hours. On the other hand, lorazepam 
undergoes Phase II metabolism and is rapidly conjugated 
to an inactive metabolite. Because older adults have 
reduced Phase I metabolism and intact Phase II 
metabolism, lorazepam would be the optimal 
benzodiazepine to choose in this scenario. Other 
benzodiazepines that undergo Phase II metabolism 
include oxazepam and temazepam.

13.5  Conclusion

Rational prescribing in older adults requires thoughtful 
decision- making with the aid of tools such as the Hierarchy 
of Medication Evaluation which focuses on important 

       . Table 13.4 Child-Pugh Scoring [27]

Test/symptom Score 1 
point

Score 2 
points

Score 3 
points

Total bilirubin (mg/dL) <2.0 2.0–3.0 >3.0

Serum albumin (g/dL) >3.5 2.8–3.5 <2.8

Prothrombin time 
(seconds prolonged over 
control)

<4 4–6 >6

Ascites Absent Slight Moderate

Hepatic encephalopathy None Moderate Severe

 Case 2

Scenario 1: The drug monograph for 
metformin says: Do not give if  
CrCl <30 ml/min.

 ? Question: Why?

 v Answer: It’s excreted 90% as unchanged 
drug in the urine. So, it will accumulate 
and cause toxicity, in this case lactic 
acidosis.

Scenario 2: The drug monograph also says: 
Do not give if the patient has uncontrolled 
reduced ejection fraction.

 ? Question: Why?

 v Answer: With heart failure, there is 
decreased perfusion to the entire body 
including the kidneys. If there is 
reduced perfusion, the drug will not be 
renally eliminated and would 

accumulate and thus increase the risk 
of lactic acidosis.

In both scenarios, renal impairment causes 
the accumulation of the drug which will 
lead to toxicities of that drug. Its dosing 
parameters are based on the fact that it is 
90% renally eliminated. Metformin itself 
does not cause renal failure. It requires 
dose adjustments because it is an 
elimination issue.

 S. See
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 questions at each step. As prescribers progress through the 
HME, attention focuses on assessing the appropriateness of 
medications and requires prescribers to consider contraindi-
cations or side effects. Basic disease state knowledge along  
with patient-oriented evidence is necessary to answer this 
question. Prescribers must consider the consequences of 
polypharmacy and pay close attention to the renal and 
hepatic function of older adults.
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14.1   Competency

Identify medications, including anticholinergic, psychoac-
tive, anticoagulant, analgesic, hypoglycemic, and cardiovas-

cular drugs that should be avoided or used with caution in 
older adults, and explain the potential problems associated 
with each.

 Case

 HPI
A 70-year-old female presents to your 
practice for a follow-up visit with the 
primary care provider. The patient reports a 
recent fall last week in the restroom after 
getting up in the middle of the night to 
urinate. She denies any injuries or any other 
falls in the past but does admit to feeling 
dizzy and confused at night several times a 
week.

 Past Medical History
 5 Diabetes
 5 Hypertension
 5 Atrial fibrillation, persistent
 5 Chronic kidney disease (stage 3b, 

GFR 30–44 ml/min)
 5 Osteoarthritis
 5 Urinary incontinence
 5 Insomnia
 5 Dementia

 Allergies
 5 No known allergies

 Social History
 5 Nonsmoker, occasional social drinks 

(1–2 times/year)

 Review of Systems
 5 Eyes: Denies vision changes and eye 

pain
 5 Ears/Nose/Throat: Denies runny 

nose, sinus pain, ear pain, tinnitus, or 
pain with swallowing

 5 Respiratory: No wheezing or asthma
 5 GI: Denies nausea, vomiting, diar-

rhea, or abdominal pain. Occasional 
constipation

 5 GU: Positive for incomplete voiding 
and some difficulty initiating urination

 5 MSK: Osteoarthritis of both knees
 5 Neuro: Complains of confusion. No 

headaches, numbness, or tingling
 5 Psychiatric: Denies depression, anxi-

ety, or changes in mood

 Physical Exam
 5 General: Well appearing, no distress. 

Recent fall with no injuries
 5 BP, 132/80 mmHg (sitting), 

128/74 mmHg (standing); RR, 
24 bpm; HR, 54 beats/min; T, 98 °F

 5 Wt, 132 lb; Ht, 64 inches
 5 HEENT: PERRL. Moist mucous membranes. 

No acute visual changes, allergies, hearing 
loss, sore throat, or neck stiffness

 5 Lymph Nodes: No lymphadenopathy
 5 Lungs: No wheezes or rhonchi heard
 5 Cardiac: Normal S1 S2 heart sounds 

without murmur/gallop/rub. No 
S3,S4

 5 Extremities: No cyanosis, clubbing, 
or edema

 5 Abdomen: Soft, non-tender, not 
distended

 5 GI: Positive bowel sounds and denies 
abdominal pain or constipation

 5 Neurologic: Unsteadiness in gait and 
dizziness. Denies numbness or tingling

 Medications
 5 Zolpidem: 10 mg daily
 5 Glyburide: 10 mg daily
 5 Ibuprofen: 800 mg TID
 5 Donepezil: 5 mg daily
 5 Apixaban: 5 mg daily
 5 Metoprolol ER: 50 mg daily
 5 Lisinopril: 20 mg daily
 5 Atorvastatin: 40 mg daily

 Laboratory Values (at Last Visit)
 5 Estimated Glomerular Filtration Rate: 

39.4 ml/min/1.73m2

 5 Hemoglobin A1c: 6.9%

Test Results Reference interval

Sodium 140 137–145 mmol/L

Potassium 4.5 3.5–5.1 mmol/L

Chloride 102 98–107 mmol/L

CO2 27 19–27 mmol/L

BUN 17 7–26 mmol/L

Creatinine 1.4 0.5–0.95 mg/dL

Glucose 102 75–100 mg/dL

AGAP 11 5–17

Calcium 10 8.8–10.3 mg/dL

14.2   Background

Potentially inappropriate or high-risk medications in geriat-
ric patients can generally be defined as drugs that cause more 
harm than benefit and lead to poor outcomes. Changes in 
pharmacokinetics (absorption, distribution, metabolism, 

and elimination) and pharmacodynamics (the effect of the 
drug on the body) with ageing may lead to increased sensitiv-
ity or unpredictable side effects of drugs. This is complicated 
by the fact that many disease-based guidelines do not offer 
recommendations for older adults due to the lack of studies 
or data in this population, which is especially common in 
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people over the age of 80 years [1]. In order to make treat-
ment decisions, evidence is often extrapolated from younger 
populations, and the value of a treatment option is placed on 
clinical judgment. Examples of patient factors that should be 
considered when deciding to initiate a new drug therapy 
include comorbidities, drug interactions, and renal function 
of the patient. The following chapter will review types and 
categories of high-risk medications and tools to mitigate 
potential adverse effects.

14.3   Potentially Inappropriate Medications 
(PIMs)

The American Geriatric Society (AGS) Beers Criteria is a 
well-known evidence-based guide for identifying medica-
tions that should be avoided or used with caution in all geri-
atric patients [2]. In the last iteration of the Beers Criteria, the 
AGS panel stratified medication recommendations based on 
drug-disease interactions, drug interactions, and anticholin-
ergic potential. Medications are considered to have a 
 drug- disease interaction when a drug or drug class can exac-
erbate a preexisting disease (e.g., nonsteroidal anti-inflam-
matory drug (NSAID) use in heart failure). Drugs included 
in Beers Criteria can apply to multiple settings; therefore, it is 
often used as a reference to determine quality metrics by 
insurers or institutions.

Another common tool is the Screening Tool of 
Older  Persons’ potentially inappropriate Prescriptions 
(STOPP)/Screening Tool to Alert doctors to Right Treatment 
(START) criteria. The STOPP component of the tool identi-
fies potentially inappropriate prescribing, whereas the 
START recommendations describe medications to initiate 
based on comorbidities (e.g., laxatives in patients receiving 
opioids) [3, 4]. The STOPP/START and Beers Criteria are 
independent of each other but should be used collectively to 
assess medication appropriateness and adverse drug events 
[5]. It is important to note that both of the aforementioned 

tools along with other available guides capture complex 
 concepts as concise information; therefore, the recommen-
dations are not considered to be contraindications. Patient 
factors and the strength of evidence supporting the guidance 
should be reviewed in order to ultimately determine if a 
medication change should be made [6]. Furthermore, Beers 
Criteria has direct application within the United States, but 
the explicit recommendations may vary between tools that 
have more on an international presence [3, 7, 8]. Nevertheless, 
all of the available guidelines or tools to identify high- risk 
medications should be used in a complementary fashion [9].

14.4   Special Considerations for Older Adults

The acronym STEPS is a mnemonic aid that can be used to 
identify medication appropriateness, safety, tolerability, effi-
cacy, price, and simplicity [10] (. Fig. 14.1). A general rule to 
follow is to “start low, and go slow” especially with medica-
tions that have an unpredictable dose response or side effect. 
Below we review various classes of high-risk medications 
with examples from the chapter patient case.

14.4.1   Psychoactive

Medications that affect the central nervous system may have 
anticholinergic properties, increase risk of falls or delirium, 
or lead to other poor outcomes [2]. As an example, benzo-
diazepine and nonbenzodiazepine hypnotics have been 
associated with the aforementioned adverse events with 
minimal improvement in sleep latency and duration [11]. 
Alternatives in the chapter case after a taper of the nonben-
zodiazepine hypnotic, zolpidem, include sleep hygiene and 
trial of safer treatment alternatives for insomnia [12]. 
Antipsychotics (first- and second-generation) are another 
group of medications to avoid unless the patient has bipolar 
disease or schizophrenia and should not be used as a chem-

Safety
• Does each
 medication have
 an indication?
• Is the medication
 appropriately
 dosed?

Tolerability
• Are there any
 followup
 laboratory tests
 needed?
• Is the medication
 tolerated?
• Are there any
 contraindications
 to the current
 regimen?

Efficacy
• Is the chosen
 medication
 preferred?
• Is the chronic
 disease state
 adequately
 managed?
• Do the benefits of
 using the drug
 outweigh risks?

Price /
Simplicity
• Is there a cheaper
 alternative?
• Is there a way to
 reduce pill burden
 and increase
 adherence?

       . Fig. 14.1 Taking the right STEPS to evaluate medication appropriateness for high-risk medications
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ical restraint in patients with behavioral problems; however, 
second- generation antipsychotics can be used in patients 
where other modalities have failed or if the patient is a harm 
to himself/herself or others [13]. Other types of psychoac-
tive medications to avoid in older adults include tricyclic 
antidepressants (TCAs) and barbiturates as safer treatment 
options are available.

14.4.2   Cardiovascular

Management of hypertension or other cardiovascular con-
ditions should involve medications with relatively lower 
rates of orthostatic hypotension and bradycardia. This 
includes avoiding peripheral alpha-1 blockers (e.g., doxazo-
sin) and central alpha blockers (e.g., clonidine) as first-line 
agents for the management of blood pressure. Safer alterna-
tives to treat benign hypertension include thiazides, calcium 
channel blockers, angiotensin-converting enzyme inhibi-
tors (ACEI), or angiotensin II receptor blockers (ARBs). 
Counseling patients to rise slowly out of bed and to main-
tain adequate hydration are some nonpharmacological 
strategies to reduce risk of orthostatic hypotension. In addi-
tion, dosing diuretics in the morning to avoid nighttime 
ambulation may help reduce the risk of falls. The Beers 
Criteria lists several medications to use with caution in 
atrial fibrillation (e.g., amiodarone and digoxin) as beta-
blockers or nondihydropyridine calcium channel blockers 
are safer alternatives [2]. In the chapter patient case, a beta-
blocker and direct oral anticoagulants (DOACs) are used 
for the management of atrial fibrillation. No issues exist 
with the regimen; however, close attention should be placed 
on renal dosing requirements for DOACs. In addition, con-
current use of medications that increase the risk of bleeding 
(e.g., ibuprofen) should be avoided with both warfarin and 
DOACs [14].

14.4.3   Analgesic

Several types of pain medications should be used with cau-
tion in the geriatric population. NSAIDs can increase the 
risk of gastrointestinal bleeding or peptic ulcer disease in 
high- risk groups including older adults, systemic steroid 
use, or concurrent use of anticoagulants or antiplatelet 
drugs [2]. Gastroprotective agents such as proton pump 
inhibitors can reduce the risk in patients with chronic 
NSAID use, albeit these agents have their own consequences 
[15]. Certain NSAIDS, such as indomethacin and ketoro-
lac, have a greater risk of central nervous system (CNS) side 
effects or bleeding risk, respectively. In the patient case, a 
drug-disease interaction exists with ibuprofen, as the 
patient is potentially taking it for pain several times a day. 

Part of the care planning should include adding other treat-
ment modalities, such as acetaminophen or topical agents, 
since the patient has chronic kidney disease and concomi-
tant anticoagulant use [16, 17]. Other analgesic medica-
tions, such as opioids, should be used with caution due to 
the risk of falls, confusion, and addiction. In a situation 
where opioids are used to manage nonmalignant pain, the 
agent should be initiated at the lowest dose and titrated 
based on response [18]. A bowel regimen should be consid-
ered at the same time for constipation with an opioid [4, 
19]. Skeletal muscle relaxants, often used for lower back 
pain, should also be limited to the lowest dose and for acute 
treatment [2, 20].

14.4.4   Anticholinergic

Medications with anticholinergic potential may potentiate 
the risk of falls, delirium, and cognitive impairment [21]. In 
addition, there may be a positive correlation between the 
cumulative anticholinergic medication use and dementia 
risk [22]. Polypharmacy often defined as the use of multiple 
medications to treat the same or coexisting diseases may 
increase this risk. In the chapter patient case, donepezil, an 
acetylcholinesterase inhibitor for dementia, is used. This 
medication is known to exacerbate symptoms of urinary 
incontinence with minimal improvement in dementia [23, 
24]. The plan can include discontinuation of donepezil and 
considering an antimuscarinic agent, which may improve 
urgency associated with urinary incontinence [2]. There are 
multiple published tools that can aid in identifying risk with 
anticholinergic medications [25–28]. Examples of medica-
tion classes that are considered with high anticholinergic 
potential include first-generation antihistamines, skeletal 
muscle relaxants, tricyclic antidepressants, antimuscarinics, 
and antispasmotics [2] (. Table 14.1).

14.4.5   Hypoglycemic

Diabetes A1c goals can be less stringent in older adults due 
to risk of hypoglycemia and impaired autonomic response 
with low blood glucose [20, 29, 30]. Sliding scale insulin, a 
set number of insulin units based on pre-meal glucose val-
ues, should be avoided regardless of whether the patient is at 
home or at a nursing facility due to higher risk of hypoglyce-
mia without improvement in hyperglycemia management 
[2, 31]. When considering oral medication options, chronic 
kidney disease may play an important role in which diabetes 
medications are used. For example, metformin is not recom-
mended when the eGFR is less than 30  mL/min/1.73m2. 
Dosing modifications are needed for most of diabetes medi-
cations in renal disease [32]. Often, there are medications 
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within a drug class that are comparatively better than others 
due to either how the drug is metabolized, half-life, or side 
effect profile. The sulfonylurea, glyburide, is used in the 
chapter case, which has a longer duration of action and active 

metabolites compared to other agents in its class such as 
glipizide and glimepiride. Therefore, glyburide is listed spe-
cifically on Beers Criteria as an agent to avoid as it is more 
likely to cause hypoglycemia [2].

       . Table 14.1 Medications associated with moderate to high anticholinergic properties

Class Examples of medicationsa Common alternative suggestionsb

Antiarrhythmic Disopyramide Rate control: nondihydropyridine CCB (e.g., diltiazem) or beta- blocker

Antidepressant TCAs (amitriptyline has relatively more 
anticholinergic potential), paroxetine

Depression: SSRI (note that paroxetine has the most anticholinergic 
effects in the class), SNRI, bupropion, mirtazapine
Neuropathic pain: SNRI, gabapentin, pregabalin, capsaicin topical, 
lidocaine patch

Antiemetic Prochlorperazine, promethazine Nausea/vomiting: prochlorperazine may not be an issue if used short 
term or ondansetron

Antihistamines Chlorpheniramine, diphenhydramine, 
meclizine, hydroxyzine

Acute allergic conditions: diphenhydramine has relatively more 
anticholinergic potential but can be used for acute treatment of 
allergic conditions
Chronic allergic conditions: second-generation antihistamine (e.g., 
cetirizine, fexofenadine, loratadine) or intranasal corticosteroids (for 
allergic rhinitis)

Antimuscarinic Darifenacin, fesoterodine, oxybutynin, 
solifenacin, tolterodine, trospium

Urinary incontinence: topical preparations are thought to be less 
anticholinergic (i.e., oxybutynin patch)

Antiparkinsonian Benztropine, trihexyphenidyl Parkinson’s disease: levodopa/carbidopa dosed based on timing of 
daily activities

Antipsychotic Chlorpromazine, clozapine, loxapine, 
olanzapine, perphenazine

Psychiatric condition: use agents with less anticholinergic properties if 
possible
Behavior changes with dementia: if nonpharmacological approaches 
have failed and patient has psychosis or is a danger to self or others, 
low-dose nonanticholinergic agent (e.g., risperidone, quetiapine) for 
shortest duration possible

Antispasmotics Dicyclomine, hyoscyamine, scopolamine Motion sickness: nonpharmacological options (pressure band or 
ginger)
Gastrointestinal: loperamide

Skeletal muscle 
relaxants

Cyclobenzaprine Acute mild or moderate pain: acetaminophen, NSAIDs if no heart 
failure or eGFR>30 mL/min
Spasticity: baclofen or tizanidine may be safer options

Adapted from aAmerican Geriatrics Society 2015 Beers Criteria Update Expert Panel [2]; bHanlon et al. [26]
Abbreviations: SSRI selective serotonin reuptake inhibitor, SNRI selective norepinephrine reuptake inhibitor, TCA tricyclic antidepressants, 
CCB calcium channel blocker

Due to the risk of falls and adverse drug 
events seen in older adults, an accurate and 
complete medication review should be 
performed on a regular basis and when any 
medication changes are made. In the 
chapter patient case, the patient presents 

after feeling confused and dizzy at night 
and a recent fall, which adds need to 
perform a medication review.

. Table 14.2 provides a summary of 
PIMs and strategies to address them. 
Although not reviewed in this chapter, 

considerations of underprescribing like 
using low-dose aspirin for primary 
prevention or immunizations should also 
be reviewed [4].

 Case Discussion
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14.5   Interprofessional Care

The provision of safe medication practices involves an inter-
disciplinary approach to care. Person-centered care means 
to use an individual’s values and preferences to drive all 
aspects of care while supporting realistic health and life 
goals [33]. According to the American Geriatrics Society 
(AGS), person- centered care is more comprehensive than 
patient-centered care as the latter mainly implies clinical or 
medical needs [33]. The members of an interdisciplinary 
team may depend on the care setting, but high-risk medica-
tions should be evaluated when there is a change in health 
status or goals. The healthcare providers completing the 
medication reconciliation can include a nurse, pharmacist, 
or physician depending on the institution but often involves 
a multidisciplinary approach. The family or caregivers play 
an important role in management of medications and can 
provide valuable input and guidance. For example, if the 
patient needs insulin, education should be provided for 
administration and monitoring to the patient and/or care-
givers depending on the functional status of the patient. 

Aside from injectable medications, another example where a 
caregiver plays an important role is when there are multiple 
medication changes after a heart failure admission [34]. 
Overall, a team approach should be emphasized to manage 
underlying conditions by using safe and simple regimens 
and nonpharmacological options. Use of high-risk medica-
tions should be limited to short durations in situations where 
benefit outweighs risk.

14.6   Hospital Versus Outpatient Care

The type of high-risk medications may be different when 
comparing community-dwelling, inpatient, and nursing 
home patients; however, transitions of care is an integral time 
where reviewing medication changes is key to reducing 
adverse events. In the hospital setting, this means starting the 
discharge planning shortly after hospital admission so that 
coordination can be seamless between healthcare providers, 
caregivers, and family members [35, 36]. If the patient is tran-
sitioned to a nursing facility or home, a fall risk assessment 

       . Table 14.2 Summary of potentially inappropriate medications in the chapter case

Medication PIM Rationale based on
Beers Criteriaa

Clinical application strategies

Zolpidem Yes Risk of delirium, falls fractures; increased 
emergency department visits and hospitaliza-
tions; motor vehicle crashes; minimal improve-
ment in sleep latency and duration

Taper and discontinue; consider melatonin or 
nonpharmacological interventions such as sleep 
hygiene. In general, limit to less than 3 CNS active 
medicationsa

Glyburide Yes Higher risk of severe prolonged hypoglycemia 
in older adults

Discontinue agent, and consider patient- specific 
HbA1c goal before adding shorter-acting sulfonyl-
urea (e.g., glipizide or glimepiride) or other diabetes 
medication based on medication and medical 
history

Ibuprofen Yes Risk of bleeding with concomitant anticoagu-
lant use

Limit use of NSAIDs; consider use of acetaminophen 
or topical products (e.g., topical NSAIDs, capsaicin, 
or lidocaine) and nonpharmacological modalities

Donepezil Yes Increased risk of orthostatic hypotension or 
bradycardia

Review cumulative anticholinergic effect of all 
medications; consider discontinuation due to risk of 
falls and exacerbation of urinary incontinence

Apixaban No Appropriate use: anticoagulation for atrial 
fibrillation

Avoid apixaban if CrCl <25 ml/min. Monitor for 
changes in renal function as needed

Metoprolol No Appropriate use: rate control in atrial fibrillation Monitor heart rate when changing dose

Lisinopril No Appropriate use: hypertension and kidney 
protection

Monitor renal function and basic metabolic panel 
based on renal function.

Atorvastatin No Appropriate use: cardiovascular risk reduction No need for routine monitoring unless patient has 
myopathy

Abbreviations: CNS central nervous system, HbA1c hemoglobin A1c, NSAIDs nonsteroidal anti-inflammatory drugs, PIM potentially 
inappropriate medications
aAmerican Geriatrics Society 2015 Beers Criteria Update Expert Panel [2]
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should also include medication review. An available tool 
from the Agency of Healthcare Research and Quality (AHRQ) 
stratifies fall risk on a point value based on the medication 
class with analgesics, antipsychotics, anticonvulsants, and 
benzodiazepines having the highest risk [37]. Although this 
tool is not comprehensive for all medications, medications 
listed with a medium risk of falls include antihypertensive, 
cardiac drugs, antiarrhythmic, and antidepressants. Since the 
described tool is mostly for medications, it should be used for 
other guides to assess fall risk [38, 39].

Key Learning Pearls
 5 Tools such as the Beer’s Criteria can be used to 

identify potentially inappropriate medications.
 5 Medications that are safe in younger adults may not 

be appropriate in older adults due to age-related 
physiological changes or lack of studies.

 5 Multiple classes of medications have anticholinergic 
side effects; however, the decision to add an agent 
for a condition should be based on the cumulative 
effect of all of the anticholinergic medications 
prescribed to the patient, the efficacy of the 
medication, and the potential side effects.

 5 A medication reconciliation or “pruning” of the 
medication list should be a constant process during 
outpatient visits, hospital admissions, and transi-
tions of care.
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15.1   Introduction

Dietary supplements are recognized by the federal govern-
ment as products intended for ingestion that add value to 
a person’s diet. Examples of dietary supplements include 
vitamins, minerals, and herbs [1]. Such supplements are 
regulated under the law differently than pharmaceuticals. 
Like pharmaceuticals, dietary supplements are required to 
accurately list their ingredients, provide an expiration date, 
and be made under good manufacturing conditions. Dietary 
supplements, however, do not have to prove their efficacy 
before being sold on the market, nor do they need a prescrip-
tion [1]. Many Americans take supplements, including the 
geriatric population [2], so it is important that healthcare 
providers be prepared to give accurate advice on dietary 
supplements. Given that supplements are less regulated, but 
patients are using them, it behooves the physician who cares 
for elderly patients to know the clinical research on dietary 
supplements.

Acting as a guide for the patient in using dietary supple-
ments safely requires similar knowledge as in prescribing 
pharmaceuticals, namely, understanding mechanism of 
action, indications, contraindications, interactions, and 
adverse effects. However, due to both the different process 
of governmental regulation and differences in supplements 
themselves, there are other things to consider when helping 
patients choose dietary supplements wisely. This chapter will 
illustrate both the commonalities with prescribing pharma-
ceuticals and unique challenges and benefits that dietary 
supplements can provide.

As stated above, the FDA requirement of proof of effi-
cacy that is needed for pharmaceuticals does not exist for 
dietary supplements. However, there is significant research 
that has been done on numerous dietary supplements, which 
are highlighted below. This also illustrates the first principle 
of dietary supplement evaluation: the onus is on the medical 
provider to identify the research that is available on a given 
dietary supplement. In addition to sources such as Ovid or 
PubMed, two other sources provide data on dietary supple-
ments: the Natural Medicines Comprehensive Database and 
American Botanical Council, both online resources that 
identify clinical studies and basic science research.

Once efficacy is identified for a specific dietary supple-
ment, then quality issues need to be assessed. This includes 
standardization of a dietary supplement over time and from 
lot to lot. That is, does the specific dietary supplement con-
tain what it says it does on the label, and are the ingredients 
clearly stated? An example of a transparent label is presented 
in . Fig. 15.1 for fish oil.

One way to assess the quality of a dietary supplement 
is to look at third-party testing. For example, an inde-
pendent organization that tests supplements’ quality is 
ConsumerLab.com [3]. ConsumerLab.com summarizes 
scientific research on supplement efficacy and identifies 
specific supplements that have similar ingredients to those 
used in clinical trials. In addition, they perform testing on 
specific brands and then publish if the amounts found in the 

dietary supplement match what is posted on the label. They 
will often also evaluate other quality markers for a supple-
ment, such as the level of PCBs (an industrial pollutant) 
that is found in a given lot of fish oil. Another third-party 
certification is by NSF and USP labeling program – finding 
either of these labels on a supplement bottle indicates that 
the supplement manufacturer has been evaluated and found 
to have good manufacturing practices, i.e., practices that 
are designed to produce standardized and quality supple-
ments [4, 5]. Medical providers need to know not only the 
clinical research for a given dietary supplement but also 
the available specific products on the market that match the 
researched supplements.

This process of vetting a specific dietary supplement and 
then being transparent with the patient can be outlined in a 
few steps:
 1. Identifying and summarizing clinical outcome studies 

on the beneficial effects of a dietary supplement for a 
specific indication

 2. Identifying in those same studies how the supplement 
was processed

 3. Identifying that the supplement is safe for the patient to 
take, specifically making sure to:
 (a) Avoid a supplement that would have significant 

supplement/pharmaceutical interaction.
 (b) Avoid a supplement that would be unsafe for the 

patient’s specific clinical condition.

Supplement Facts
Serving Size: 2 Soft Gels

Amount Per Serving

Calories

Total Fat

Calories from fat

Saturated Fat

Trans Fat

EPA (Eicosapentaenoic Acid)

DHA (Docosahexaenoic Acid)

Other Omega-3s

* Percent Daily Values are based on a 2,000 calorie diet.
† Daily Value not established.
Less than 5 mg of Cholesterol per serving.
Contains less than 2% of the Daily Value of vitamin A.

Ingredients: algal oil (marine algae oil [Schizochytrium sp.],
high-oleic sun�ower oil, rosemary extract, natural mixed
tocopherols, ascorbyl palmitate), soft gel capsule (modi�ed
cornstarch, glycerin, carrageenan, sorbitol, water, carob color).
No gIuten, milk derivatives, or arti�cial colors or �avors.

Total Omega-3s

10

1.0 g

10

0 g

0 g

195 mg

390 mg

130 mg

715 mg

2%

0%

†

†

†

†

†

% Daily Value*

       . Fig. 15.1 Nordic natural fish oil label. Example of transparent fish oil 
label. Note that dietary supplements dosages are described in “serving 
size.” The relevant ingredients for fish oils are listed as a total of 585 
milligrams of EPA and DHA combined, in two tablets
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 4. Finding that same supplement on the market in one or 
more brands that are available for purchase

 5. Communicating that product information, along with 
indication to the patient, with the following information:
 (a) Dosing information.
 (b) Duration of time to take the supplement.
 (c) Any significant adverse interactions of which the 

patient should be aware.
 (d) Any monitoring labs that may need to be done while 

taking the supplement.
 (e) Given that insurance coverage for dietary supplements 

is variable, and generally doesn’t exist, a comment on 
cost of the supplement is helpful for the patient.

 (f) Being aware of reputable places a patient can 
purchase the supplement.

 6. Documenting the dietary supplement in the medical record 
and documenting the information given to the patient

Dietary supplement information can be provided in handouts 
to the patient at the end of the visit. The authors utilize a com-
mon electronic medical record (EMR) and have it printed out 
in the patient instruction section of the after- visit summary 
(AVS). In addition, dietary supplement recommendations, once 
vetted, can then be archived as “smartphrases” for quick refer-
ence and quick insertion into a patient’s chart. See . Fig. 15.2 
for an example showing the directions for fish oil in the treat-
ment of elevated triglycerides, given to the patient in an AVS.

This general process of dietary supplement guidance 
applies regardless of the patient’s clinical condition or age. 
In the geriatric population, however, special attention needs 
to be paid to supplement/pharmaceutical interactions, given 
the polypharmacy that an elder patient may be using. In this 
chapter, various dietary supplements with evidence for use 
in the geriatric population will be discussed, using the prin-
ciples of efficacy and quality described above. These are brief 
highlights only – always refer to references for more detail, 
especially relating to contraindications and interactions.

15.2   St. John’s Wort

Background Hypericum perforatum is an herb that has been 
extensively studied for depression in the adult population, 
including in the elderly. Aerial parts of the plant (leaves, stems, 
flowers) have been processed to create an herbal extract that 
then has been consumed in pill form. The mechanism of action 
for St. John’s wort (SJW) has not been fully elucidated, but is 
believed to involve reduction of monoamine uptake in the syn-
apses, thus allowing for increased availability of serotonin, 
dopamine, and norepinephrine [6]. There is also evidence indi-
cating a role in modulating  cortical plasticity [7]. Given that 
SJW contains various compounds with possible effects, multi-
ple mechanisms of action are likely.

Indication SJW  has been demonstrated to benefit patients 
with mild to moderate major depression in adults [8]. It appears 
not to be efficacious for severe major depression and appears to 
have potency similar to the conventional selective serotonin 
reuptake inhibitor (SSRI) antidepressants. One of the extracts 
found to be beneficial is an extract called WS 5570, described 
further below.

Studies focusing  specifically on the elderly have not 
been as extensive as the overall adult population looking at 
St. John’s wort, but those smaller studies have shown con-
sistent efficacy and no special risk in the elderly [9, 10]. SJW  
neither has mechanisms of action suggesting risk in elders, for 
example, it doesn’t provide anticholinergic effect, nor has there 
been clinical adverse effects to suggest that it would be contra-
indicated or unsafe in the elderly.

Dosing/practical considerations In an effort to provide 
standardization and quality for herbs, herbal extracts can be 
standardized to specific markers. For instance, a typical St. 
John’s wort (SJW)  extract found to be beneficial for depres-
sion has been standardized to 3–6% hyperforin and 0.12–
0.28% hypericin content  [11]. One such extract has been 
named WS 5570 in the literature. It is important to note that 
the hyperforin and hypericin content are not the active ingre-
dients per se in SJW  – standardization is simply used as a 
marker of quality. Total daily doses for efficacy  range from 
500 mg to 1200 mg. It has been studied at a dose of 300 mg 
three times a day, but a reasonable approach to recommend-
ing it would be to suggest starting at 300 mg daily and then 
titrating  up to the maximum dose as needed for effect as a 
once-a-day dose, avoiding a thrice-daily administration, if 
possible. Like the SSRIs, SJW will take some time to have 
effect, and so  patients should be followed closely in the first 
few weeks after starting the supplement and then evaluated 
for full clinical effect in 4–6 weeks.

Herein lies an illustration of how an herbal supplement 
must be understood differently from a pharmaceutical. St. 
John’s wort  is processed to be standardized to the hyperfo-
rin or hypericin content, but as such is not processed to be 
one simple compound. This lies in contrast to pharmaceuti-
cals like metoprolol, a common beta-blocker, for example. 
Metoprolol is a single compound that accounts for its clinical 

       . Fig. 15.2 Screenshot of EPIC after-visit summary with fish oil 
instructions for treating hypertriglyceridemia
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efficacy. SJW  (and other herbal supplements) has multiple 
compounds that can have a role in its activity.

Adverse Effects The Cochrane review  demonstrated less 
dropouts during the studies than conventional pharmaceuti-
cals, and its overall side effect profile was better than placebo. 
Gastrointestinal complaints, restlessness, and sedation have 
rarely been observed, but not at rates above placebo. Rare aller-
gic  reactions and photosensitivity also need to be monitored 
[10]. Given the concerns for adverse effects in the elderly popu-
lation, i.e., avoiding medicines on the Beers list, it is reassuring 
that St. John’s wort is well tolerated.

Interactions St. John’s wort does have significant drug-herb 
interactions. SJW is a known inducer of the cytochrome 
enzymes, specifically P450 3A4, 2C19, and possibly 2E1 [10,  
12]. In addition, it can have an effect on p-glycoprotein. All of 
these effects mean that SJW carries a strong risk of affecting  
serum levels of some common pharmaceuticals. A table list-
ing those medicines with common indications is below 
(. Table 15.1).

Clinical adverse effects from these interactions have been 
documented [12], illustrating the importance of open dialog 
with elderly  taking supplements as well as documenting their 
use in the medical record, especially if there is polypharmacy.

Summary St. John’s wort  appears efficacious and safe in the 
geriatric population for the treatment of mild to moderate 
major depression. The adverse effect profile appears safe and 
without special concern in the geriatric population. However, 
its use in any patient with polypharmacy should be very care-
fully studied or avoided altogether.

15.3   Ginkgo biloba

Background Ginkgo biloba is a tree native to Southeast Asia 
and has been cultivated in Europe and North America. 
Traditionally, the nuts were used for food, while the leaves were 
cultivated for medicinal purposes. The leaves contain the fol-
lowing classes of ingredients: (1) ginkgo flavonoids; (2) diter-
penes called ginkgolides; and (3) bilobalide, a sesquiterpene 
[14]. Like St. John’s wort described above, ginkgo has multiple 
compounds that may account for its beneficial actions. 
Specifically, extracts of the leaves have evidence for treatment 
of dementia when standardized to 22–27% ginkgo flavonoids 
and contain less than 5 ppm of ginkgolic acids [15]. This extract 
has been identified as EGb 761. The mechanism of action for 
its effect in dementia treatment includes:

 5 Improving and preserving mitochondrial function and 
energy metabolism

 5 Promoting hippocampal neurogenesis and neuroplasticity
 5 Enhancing cerebral blood flow by decreasing blood vis-

cosity [16, 17]

Indication Ginkgo biloba EGB 761 has benefits in the treat-
ment of both vascular dementia and Alzheimer’s dementia. 

A Cochrane review in 2008 expressed concern about poorly 
designed studies and thus lack of proven effect for ginkgo 
[18]. However, more recent reviews demonstrate clear benefit 
of Ginkgo biloba EGB 761 in mild to moderate dementia [10, 
17, 19]. In dementia patients, Ginkgo biloba EGB 761 improves 
nighttime behavior and sleep issues such as irritability, anxi-
ety, depressive symptoms, and apathy as well as activities of 
daily living (ADLs) [19]. This may result in less caregiver’s 
distress, a common problem in caring for patients with 
dementia. It did not appear to have an effect on psychotic 
symptoms, however [20].

       . Table 15.1 SJW interactions

Pharmaceutical Category

Oral contracep-
tives

Anti-conception agents

Fexofenadine Antihistamine

Indinavir Anti-HIV agent

Nevirapine Anti-HIV agent

Ritonavir Anti-HIV agent

Dextrometho-
rphan

Antitussive

Erythromycin Antibiotic

Digoxin Cardiovascular agent

Nifedipine Cardiovascular agent

Alprazolam Central nervous system agent

Amitriptyline Central nervous system agent

Bupropion Central nervous system agent

Buspirone Central nervous system agent

Carbamazepine Central nervous system agent (anti- 
seizure)

Midazolam Central nervous system agent (benzodiaz-
epine)

Methadone Central nervous system agent (opiate)

Cimetidine Digestive agent (H2 blocker)

Omeprazole Digestive agent (proton-pump inhibitor)

Finasteride Genitourinary agent

Cyclosporin Immunosuppressive agent

Tacrolimus Immunosuppressive agent

Theophylline Pulmonary agent

Fluoxetine SSRI

Atorvastatin Statin

Simvastatin Statin

Source: Knuppel [13], Shi [12]
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Dosing/practical considerations For dementia, total daily 
dose of 240 mg of the EGB 761 extract, requiring 20 weeks for 
efficacy to be apparent. Though helpful for treatment of 
dementia, it does not have evidence for prevention of dementia 
[18, 21].

Adverse effects Ginkgo biloba is generally well tolerated in 
studies, with adverse effects being generally mild, such as 
headache or dizziness. Most studies did not see any difference 
in adverse effect from placebo [15]. As mentioned above, 
there is a postulated mechanism of decreasing blood viscosity 
for ginkgo, but Ginkgo biloba EGB 761 does not appear to 
affect platelet function [22]. There have been case reports 
associating ginkgo with GI bleeds, intracranial bleeds, and 
postoperative bleeding [22]. In some of these case reports, 
patients were also taking antiplatelet agents or anticoagulants. 
Increased bleeding risk as an adverse effect was not generally 
seen in the studies of ginkgo, and a meta-analysis did not 
show increased risk of bleeding nor change in bleeding 
parameters in patients taking Ginkgo biloba EGB 761 [22].

Interactions There are some concerns about drug-supple-
ment interactions with ginkgo. Some concerns about interac-
tions can be summed up:

 5 The bleeding risk – while bleeding risk has not been 
clearly proven in ginkgo, it is prudent to avoid ginkgo 
patients who are on anticoagulant medications, such 
as Coumadin or direct-acting oral anticoagulants 
(DOACs).

 5 An interaction with alprazolam has been documented, 
where levels were decreased of the medication while tak-
ing ginkgo [23].

 5 Some decreased plasma concentrations were seen of 
atorvastatin and simvastatin while taking Ginkgo biloba, 
but did not translate into changes in their cholesterol- 
lowering ability [24, 25].

Summary Ginkgo biloba has shown efficacy in treating mild 
to moderate dementia, when taken as the extract EGB 761. 
This beneficial effect has been seen in both vascular and 
Alzheimer’s dementias. Adverse effects are minimal, though it 
is prudent to avoid its use in patients with bleeding risk, as well 
as those taking anticoagulants.

15.4   Probiotics

Background Probiotics are microorganisms that add a 
health benefit to the host when ingested, as defined by the 
World Health Organization [26]. The human gut microbi-
ome consists of approximately 1014 microbes, which actually 
outnumber the number of human cells in the body, and can 
comprise 1000 different species [27]. It is now known that the 
gut microbiome plays various roles in human health and that 
the biome can be influenced by various factors, such as diet, 
physiologic GI factors, and antibiotics [27]. The addition of 
probiotics, or “good” bacteria and yeast, is a means to con-

tribute beneficially to this microbiome. The genera most 
commonly found to be of benefit include Saccharomyces, 
Bifidobacterium, and Lactobacillus [26]. Bifidobacterium 
and Lactobacillus are genera of bacteria, while Saccharomyces 
comprise beneficial fungus or yeast. In addition, they rarely 
cause any clinical disease [28]. These microorganisms pro-
vide various clinical improvements, and not just in GI dis-
ease. In a general sense, the microbiome has been identified 
as being responsible for an intact mucosal immune response 
[28], as the first line of protection for much of infectious eti-
ologies. Probiotics have been identified to have various 
mechanisms of action, affecting the immunologic cells of the 
gut, improving the epithelial barrier, and affecting patho-
genic bacteria. More specifically, those actions include:

 5 Change in interleukin IL-10 and IL-12 production
 5 Decrease in pro-inflammatory cytokines
 5 Increase in mucin production by epithelial cells
 5 Decrease in apoptosis and increase in regeneration of 

epithelial cells
 5 Reduction of intestinal lumen pH
 5 Inhibition of adhesion of pathogenic bacteria
 5 Secretion of bacteriocins to antagonize pathogenic 

bacteria [26, 28]

. Figure 15.3 sums up the benefits of probiotics [26].

Indication In the geriatric population, antibiotic-associated 
diarrhea (AAD) and, more specifically, Clostridium difficile 
infection (CDI) are important health burdens. Elders are at risk 
for CDI due to decreased gastric acid secretion, increased 
exposure to antibiotics, waning natural defenses, and possible 
alterations in the microbiome [29]. In addition to responsible 
prescribing practices, such as good antibiotic stewardship and 
avoidance of unnecessary proton-pump inhibitor (PPI) pre-
scribing, probiotics can play an important role in prevention of 
AAD and CDI [30, 31].

Probiotics lower risk in patients at high risk for CDI 
(>5%), though not clearly in patients at lower risk [31]. Given 
the increased risk borne by the elderly, they are likely to be 
of benefit. Indeed, a recent evaluation showed that probiotics 
given to hospitalized patients on antibiotics, over the age of 
65 years and with mild increased risk of CDI (>1.6%), was a 
cost-effective strategy [30].

Dosing/practical considerations One of the difficulties with 
probiotics in clinical practice is deciding on the optimal species 
to use and at what dose. As mentioned above, the hallmark of 
the gut microbiome is diversity, and the literature reflects this 
diversity. Multiple species of bacteria have been studied in 
clinical outcomes and specifically CDI prevention. One sys-
tematic review of probiotics in AAD identified nine different 
bacteria studied, with several studies using a mix of probiotic 
bacteria genera [32]. However, some trends have begun to 
emerge. As mentioned above, the species of beneficial yeast 
Saccharomyces boulardii has evidence in CDI prevention. In 
addition, the genera Lactobacillus has also shown benefit, with 
good effect associated with species Lactobacillus rhamnosus GG 
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and Lactobacillus acidophilus. The probiotics need to be started 
within 2  days of initiation of antibiotics and continued for 
21 days [30]. Administer the probiotics separately (>2 hours) 
from the antibiotics, to diminish any untoward effects of the 
antibiotic on the probiotic [33]. Lastly, the daily dose should be 
at or above a threshold of 10–20 billion colony forming units, 
which can be taken together or divided up twice a day.

Adverse effects The side effect profile for probiotics is gen-
erally benign  – an Agency for Healthcare Research and 
Quality (AHRQ) study evaluated the available literature for 
adverse effects and found none requiring hospitalization 
[34]. The recent Cochrane review identified common mild 
side effects being equivalent to the controls and included 
abdominal cramping, nausea, soft stools, flatulence, and taste 
disturbance [31]. Contraindications for probiotics are mini-
mal: avoid use in patients with central lines especially if 

immunosuppressed and also in patients who have severe 
pancreatitis – outcomes for patients with severe pancreatitis 
may worsen when given probiotics [35].

Summary Clostridium difficile infection is an illness that elders 
are at particular risk, especially when hospitalized and receiving 
antibiotics. Probiotics, specifically Saccharomyces boulardii and 
two Lactobacillus genera provide beneficial prevention for 
CDI. The risk profile appears low, with minimal adverse effects 
and very few known drug-supplement interactions.

15.5   Glucosamine and Chondroitin Sulfate

Background Glucosamine sulfate is a normal constituent of 
glycosaminoglycans in cartilage matrix and synovial fluid. It is 
believed to support the cartilage by stimulating chondrocytes 

Immunologic cells
• inhibition of I cell proliferation
• increase of anti-viral activity of
 macrophages
• induction of IL-10 production by
 PBMC
• inhibition of IL-12 production by
 PBMC
• reduction of proin�ammatory
 cytokines

Epithelial barrier
• inhibition of INF mediated
 epithelial cells activation
• enhancement of epithelial cells
 resistance to bacteria
• inhibition of epithelial cells
 apoptosis
• promoting of epithelial cells
 regeneration

• enhancement of barier function
• promotion of cytoprotective
 responses
• improvement of cell survival
 and an increase of mucin
 production

Pathogenic bacteria
• inhibition of bacterial adhesion to
 epithelial cells (pathogen binding)
• decreasing of luminal pH
• secretion of bactericidal proteins
• increasing ability of antibiotics to
 eradicate pathogenic bacteria

Probiotics

       . Fig. 15.3 Probiotic mechanism of action graphic. (Modified from Dylag et al. [26])
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and synovial cells while inhibiting cytokines that increase 
inflammation via creation of COX-2. There is speculation that 
the sulfate moiety provides clinical benefit in the synovial fluid 
by strengthening cartilage and aiding glycosaminoglycan syn-
thesis, implying that non-sulfated glucosamine forms may not 
be as effective; however, this is unproven. Chondroitin is a gly-
cosaminoglycan that appears to inhibit cartilage degradation 
by blocking leukocyte elastase and increasing creation of hyal-
uronic acid. Chondroitin is usually made from bovine trachea. 
Glucosamine and chondroitin (GC and CS) are often used 
together and have often been evaluated together in studies, 
however their bioavailability and therefore efficacy may be 
improved when taken separately. Other supplements com-
bined with GC/ and/or CS in practice and studies include 
methylsulfonylmethane (MSM), curcumin [36, 37], boswellia, 
quercetin [37], and others.

Indications Efficacy of GC/CS for the treatment of osteoar-
thritis (OA) is controversial, with some studies showing benefit 
and others no benefit, however this may be a reflection of poor 
bioavailability of some forms [38–41]. (Natural Medicines data-
base, accessed 9/5/2019, lists Glucosamine sulfate as ‘Likely 
effective’, and Chondroitin sulfate as ‘Possibly effective’). 
Pharmaceutical grade crystalline Glucosamine sufate, e.g. Dona 
brand or combination products like InvigoFlex distributed by 
WynnPharm (with or without Chondroitin sulfate) has the best 
clinical evidence, and therefore may be the preferred formula-
tion. See: Differentiation of patented crystalline glucosamine 
sulfate from other glucosamine preparations will optimize 
osteoarthritis treatment [42]. Some major trials do suggest 
improvement in joint narrowing in patients with OA [43], while 
its ability to reduce pain in studies has been mixed [44, 45].

Doses/practical considerations Use pharmaceutical grade 
Glucosamine sulfate such as Dona brand. New evidence sug-
gests that taking Glucosamine sufate and Chondroitin sulfate 
separately, e.g. 10–12 hours apart, may enhance their bioavail-
ability, as opposed to the common GS/CS combinations often 
promoted. A “fair trial” to assess benefits in a patient with OA 
might be 3 months.

Adverse effects GC/CS is generally tolerated well but may 
occasionally cause GI upset or more rare side effects. Various 
theoretical concerns, such as that glucosamine might raise blood 
pressure or blood sugar, have not been an issue in clinical studies 
or experience (Natural Medicines database, accessed 9/5/19).

Contraindications/cautions Theoretical concerns that chon-
droitin may interfere with cell adhesion and increase prostate 
cancer progression, as well as a theoretical and remote concern 
of prion disease from diseased cow trachea, have not been 
demonstrated in clinical trials; nevertheless, it may be prudent 
to avoid chondroitin in men with prostate cancer. In addition, 
due to possible slight increase in eye pressure on glucosamine, 
patients with severe glaucoma should avoid it or have their eye 
pressure closely monitored (Natural Medicines database, 
accessed 9/5/19).

Interactions Monitor PT/INR levels in patients on warfarin 
and GC/GS.  Other interactions are minor or theoretical 
(Natural Medicines database, accessed 9/5/2019).

Summary Glucosamine sulfate and chondroitin sulfate can 
be used safely in geriatric patients with osteoarthritis and may 
provide some benefit. At dosages of 1500  mg and 1200  mg 
daily, respectively, taken apart, the geriatric patient may be able 
to achieve some pain control and reduce progression of OA. 
This improved pain control may allow for less use of medica-
tions such as nonsteroidal anti-inflammatory drugs (NSAIDs), 
which carry some risk for elderly patients.

15.6   Vitamin D

Background Vitamin D (calciferol) is the name for a family 
of hormones/vitamins that have central roles in calcium/bone 
metabolism as well as modulating immune, cellular differenti-
ation and myriad other functions. Vitamin D metabolic sys-
tems are found in virtually all organs and tissues, implying its 
central role in health. Typically, about 80% comes from photo-
synthesis, induced by direct sunlight on bare skin (however, 
this effect does not significantly occur through windows, sun-
screen, or clothes), with the remaining 20% coming from diet 
[46]. Because it is a fat-soluble hormone, we can deposit it in 
our body’s “fat depot bank” during the warmer months to be 
released as needed during the “vitamin D winter.” This ability 
to store vitamin D allows us to survive at more polar latitudes 
and likely was a main evolutionary driver of paler skin during 
our species’ migration out of our ancestral African home, 
where our normal skin color is darker to protect against dam-
age from intense solar radiation [47]. As with most hormones, 
the cholecalciferol formed in the skin or absorbed from food is 
a pre-hormone; the body will activate this as needed in the liver 
and kidneys and locally in different tissues as needed to serve 
its functions. See . Fig. 15.4 for a description of metabolism 
and effects of vitamin D [48, 49]. Vitamin D assessment and 
supplementation is often mis-interpreted and mis-applied. 
Generally speaking, there is little evidence that supplementing 
in patients who are not deficient has any clinical benefit, there-
fore limit supplementation to those who are clearly deficient as 
measured by a validated 25 (OH) Vit. D lab value. Like most 
nutrients, there is likely a range of of adequate levels in different 
individuals, e.g. a level of 15 ng/ml may be adequate for one 
person and mildly deficient for another. The RDA is set to 
cover 97.5% of the population based on present understanding 
of the role of Vit. D in the body, which is likely in its infancy, 
especially as relates to non-musculoskeletal functions of Vit. D. 
When to test for Vit. D deficiency is highly controversial. 
Routine screening is clearly not indicated, but whether to test 
for (and then treat if deficient) patients with various chronic 
diseases associated with Vit. D deficiency (causality usually 
unproven) is unclear. Since most chronic diseases, such as car-
diovascular, metabolic, depressive, autoimmune disorders, etc. 
often are highly multi-factorial, it is unlikely that correcting 
Vit. D deficiciency per se will have a marked effect in most 
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cases. This is reflected in numerous randomized controlled tri-
als with often mixed or conflicting results. But this does not 
imply that one should not treat clear Vitamin D deficiency, just 
that one should not view it as a magic bullet.

Indications Vitamin D should be given as supplementation 
to prevent and correct vitamin D deficiency when natural 
sources are difficult or impractical to obtain because of life-
style or medical issues. Correcting deficiency is especially 
important if geriatric patients are suffering from disorders 
likely related to vitamin D deficiency such as osteoporosis and 
frequent unexplained falls, though it is unclear if Vitamin D 
supplementation by itself is effective at reducing these disor-
ders. Vitamin D deficiency is considered the most common 
nutritional deficiency worldwide, probably due to indoor liv-
ing styles with avoidance of sun exposure (note that excess sun 
exposure definitely is bad for the skin, including increasing 
risk of skin cancer). Technically, skin photosynthesis of vita-
min D is optimized at 1/4 the minimal erythema (slight pink-
ing of skin) sun exposure dose for one’s skin phototype. For 
example, 15 minutes per day would be needed for light skin, 
while 45 minutes per day would be needed for very dark skin/
day. This sensible dose does not appear to significantly 
increase skin cancer. Main dietary sources are fortified foods 
such as milk and fish liver oils.

Monitoring Avoid routine screening or supplementation for 
Vitamin D deficiency in community dwelling patients, as there is 
no convincing evidence of benefit in this setting. Screen for vita-
min D deficiency in those at high risk, such as insufficient sun 
exposure, and in diseases associated with vitamin D deficiency. 
Such individuals include patients with the following conditions:

 5 Osteoporosis or osteopenia
 5 Frequent unexplained falls
 5 Severe chronic kidney disease
 5 Hyperparathyroidism

 5 Malabsorption syndromes such as after bariatric surgery
 5 Ingestion of medications that interfere with vitamin D

Most vitamin D deficiency is asymptomatic, though if severe 
can present with myalgias and osteomalacia-/osteoporosis- 
related symptoms in adults. Lab definitions of deficiency are 
somewhat variable depending on method used but are gener-
ally as follows:

 5 Vitamin D insufficiency (low-normal levels): 20–29 ng/
ml (50–73 nmol/L). This category is controversial and 
considered normal by some authorities. There is little 
evidence that treatment or maintenance supplementa-
tion in response to a level is this range has any clinically 
meaningful benefit it most clinical situations. Levels in 
this range in the fall season (when the patient should be 
Vt. D replete from a warm season’s worth of sunlight and 
is about to enter the ‘Vitamin D winter’ in which they 
cannot photosynthesize Vit. D from the sun at temperate 
latitudes) could be supplemented to allow a buffer zone 
of Vit. D stores. If the patient likely will get some sun, 
levels in the spring (when the patient has used up their 
‘Vitamin D stores’) at this level may not need treatment.

 5 Mild deficiency: 12–19 ng/mL (30–49 nmol/L). This 
range may be sufficient in some individuals, but since it 
is not practically posible to be clear if this is sufficient or 
not for a given individual, treating and then putting on 
a maintenance dose if still at risk for Vit. D deficiency is 
considered reasonable by many authorities to ensure has 
adequate stores.

 5 Moderate deficiency: 5–11 ng/mL (12.5–29 nmol/L). 
Treat all patients, then likely put on a maintenance dose.

 5 Severe deficiency: <5 ng/mL (12.5 nmol/L). Treat all 
patients, then put on a maintenance dose.

Routine lab vitamin D screening or monitoring is not needed 
but can be done if concern that patient is not correcting a 
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deficiency or is having health issues suspected to be wors-
ened by vitamin D deficiency, such as osteoporosis, frequent 
falls, and others. There is extensive literature showing asso-
ciations between vitamin D deficiency and many chronic 
diseases (causality yet unproven), including cardiovascular 
disease, cancer, autoimmune diseases, worsening of various 
infectious diseases such as HIV and TB, asthma, hyperten-
sion, cognitive decline, depression, and many others [49].

Dose/practical considerations For prevention of vitamin D 
deficiency in adults at risk of deficiency, a practical dose of 
1000  units/day of vitamin D3 (cholecalciferol), taken with 
healthy fat in a meal, is usually sufficient. This dose, while 
moderately above the RDA, takes into account human incon-
sistency in pill taking and variations in absorption, and is in the 
safe range. 2–3 times or occasionally even higher doses may be 
needed in malabsorption syndromes, morbid obesity and 
drug-induced Vt. D deficiencies. To treat vitamin D deficiency 
generally requires 50,000 units orally per week of vitamin D   
for 8 weeks or more, depending on the level of deficiency. As an 
alternative, cholecalciferol (vitamin D3) at 5000  units orally 
per day can be given, again for 8 weeks. If the original cause of 
the deficiency is likely to continue, once repletion is completed, 
supplement with a maintenance dose (e.g., 1000  units/daily) 
indefinitely is important to prevent relapse of the deficiency.

Vitamin D deficiency treatment in severe liver or kidney 
disease requires special considerations such as using the 
hydroxylated forms to compensate for the loss of natural 
hydroxylation in the liver and kidney.

Adverse effects Vitamin D when properly prescribed is very 
safe. Avoid excess doses in patients with a risk of hypercalce-
mia. Except in special situations, avoid excess maintenance 
doses above the upper tolerable limit of 4000 units/day or arti-
ficially raising the serum level above 40–60 ng/mL with supple-
mentation.

Interactions Various medications can interfere with vitamin 
D absorption or metabolism and thus may require monitoring 
of levels and supplementation. Such medications include some 
anticonvulsant, anti-tuberculosis, and HIV drugs.

Summary Vitamin D is clinically relevant in the geriatric 
population given risks of osteoporosis, frequent falls, and 
related fractures as well as possible deficiencies when home-
bound or institutionalized. Patients at risk should be evaluated 
for deficiency and corrected to normal levels with oral vitamin 
D supplementation.

15.7   S-Adenosylmethionine (SAMe)

Background SAMe is a natural substance involved in methyl 
donation that is synthesized in and supports the liver, sup-
ports neurotransmitter metabolism, and may be helpful in 
two common problems in the elderly: depression and arthri-

tis. There are mixed studies on antidepressant effects [50, 51, 
52], Adjunctive S-adenosylmethionine (SAMe) in treating 
non-remittent major depressive disorder: An 8-week double-
blind, randomized, controlled trial. SAMe appears to have 
analgesic and anti- inflammatory properties equivalent to 
NSAIDs, but with less side effects. It may stimulate cartilage 
growth helpful for joint support (preliminary evidence), with 
studies showing benefit for osteoarthritis of the knee, hip, 
hand, and spine (moderate evidence, Natural Medicines data-
base SAMe, accessed 9/5/19).

Indications SAMe has evidence for use in three disparate 
clinical conditions:
 1. Osteoarthritis
 2. Possibly for Depression can be used as an alternative or 

adjunct to conventional antidepressant medications
 3. Possibly as an adjunct in liver disease [53], and also in 

fibromyalgia [54], though the evidence is less strong 
than for the above two conditions

Important note For supplements not derived from plants, 
being cognizant of how processing occurs is still important. 
Here there are parallels with pharmaceuticals, where a single 
molecule is relevant, ensuring that such active principle is bio-
available and in correct formulation. For instance, SAMe is 
sensitive to heat, moisture, and stomach acid, so only use 
enteric-coated tablets in blister packs. In addition, SAMe prod-
ucts have stabilizing compounds such as tosylates, so only ~1/2 
of the total ingredients of a pill are actual SAMe – it’s important 
to verify that any formulation is delivering the actual amount 
of active SAMe intended. Like herbal supplements, 
ConsumerLab.com can be a guide on high-quality and least 
expensive brands. SAMe is utilized in the body with cofactors 
folate, B12, and B6, so consider supplementing these if there is 
concern of low nutritional status (ConsumerLab.com, SAMe, 
accessed 8/18/19).

Dose/practical considerations Doses shown to be effective, 
reflective of the actual SAMe component, (which can be higher 
than what is often listed on the bottle) for osteoarthritis are 
800–1200 mg as a total daily dose, divided two to three times 
per day; and for depression 400–1600 mg/day, in divided doses. 
Again, these doses should be reflective of the actual active 
SAMe component taken orally, which can be higher than what 
is often listed on the bottle. For fibromyalgia, 800 mg/day may 
be helpful. It can take a few weeks for SAMe to reach its full 
effect, and so the provider can “front-load” the dose for quicker 
effect but then might increase the chance of side effects. Thus 
the recommendation in the elderly is to start low and gradually 
titrate up the dose.

Adverse effects SAMe side effects are generally minimal but 
at higher doses can be associated with GI upset, headache, and 
agitation. Counseling patients to avoid taking it in evening can 
help mitigate any insomnia risk. SAMe has not been found to 
cause weight gain or sexual dysfunction (Natural Medicines 
database, accessed 8/18/19).
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Contraindications As SAMe may have an antidepressant 
effect, it should not be used in elders with bipolar disorder, as it 
could trigger a manic phase.

Interactions SAMe does interact with a few medications. 
Levodopa (L-dopa) used in Parkinson’s disease treatment 
may deplete brain SAMe levels; thus, supplementation may 
improve depression in Parkinson’s disease. SAMe might 
however decrease L-dopa effectiveness. Serotonin syndrome 
when combined with selective serotonin reuptake inhibitors 
(SSRIs) and other anti-depressants appears rare, but it is pru-
dent to not use SAMe in patients taking monoamine oxidase 
inhibitors (MAOIs) (Natural Medicines database, accessed 
9/5/19).

15.8   Turmeric/Curcumin

Background Curcuma longa is a culinary herb that, when 
standardized to the curcumin content, has been found to 
have anti- inflammatory and antioxidant properties. When 
turmeric is ingested in cooking, curcumin content is less, and 
so effects described below are in the context of more pro-
cessed turmeric [55–58]. In this botanical, curcumin is 
believed to be the main active principle, and so here cur-
cumin will be used when talking about medicinal benefits; 
turmeric is the plant from which it is derived.

Indications Curcumin has been shown to be beneficial in 
various conditions affecting the geriatric population. 
Curcumin in multiple small randomized controlled trials 
(mid-level evidence) demonstrates efficacy in knee osteoar-
thritis with preliminary evidence of benefit in other sites 
(e.g., hand, hip) and other forms of arthritis such as rheu-
matoid arthritis [57]. Benefit has been found for curcumin 
alone or when taken with other dietary supplements such 
as boswellia, glucosamine, etc. [36, 59–71]. In addition to 
the pain relief benefit found in arthritis, there is prelimi-
nary data that curcumin may have other beneficial effects, 
such as in:

 5 Improving the hyperlipidemia profile [58, 72]
 5 Decreasing progression of pre-diabetes to diabetes mel-

litus type 2 (DM2) [73]
 5 Preliminary evidence that curcumin benefits a multitude 

of other inflammatory conditions [58, 74, 75]

Dose/practical considerations A typical dose for the 95% 
curcumin standardized extract for arthritis is 500  mg three 
times a day. The supplement should be taken with healthy fat 
and black pepper (ConsumerLab.com accessed 9/5/2019)  – 
this improves the bioavailability. Use of high bioavailable cur-
cumin is important, since little is absorbed from the GI tract 
otherwise. Curcumin products complexed with piperine (the 
active enhancer in black pepper) are also on the market. These 
complexed products have better bioavailability, and so dose 
would be lower [55–57].

Contraindications/cautions Turmeric/curcumin generally is 
well tolerated. Caution the patient about theoretical increased 
risk of bleeding with curcumin if on anti-platelet drugs and 
anti-coagulants such as DOACs or warfarin, though antiplate-
let agents such as aspirin probably don’t need to be avoided. 
Patients with a history of active biliary colic should also avoid 
curcumin, as it can stimulate gallbladder contraction. While 
there is some evidence that curcumn appears to protect the 
liver, for example in non-alcoholic fatthy liver disease 
(NAFLD), there are uncommon reports of elevated liver 
enzymes and very rarely auto-immune hepatitis that possibly 
could have been due to the botanical. In addition, turmeric has 
small amounts of oxalates which theoretically could exacerbate 
risk of stone formation in patients with a history of calcium 
oxalate kidney stones (ConsumerLabs.com and Natural 
Medicines database accessed 9/5/2019).

Interactions Avoid the use of curcumin with critical drugs 
metabolized by the P450 3A system such as tacrolimus. 
Theoretically curcumin could bind iron, so monitor iron levels 
in those deficient or with marginal stores and take curcumin at 
a different time than iron supplements. Piperine extract 
(BioPerine) theoretically could alter some drug levels, so if it is 
part of the curcumin complex, take curcumin at different times 
from pharmaceuticals. Lastly, as mentioned above, curcumin 
may provide a mild hypoglycemic effect when patients are 
already on diabetic medications. Diabetics who opt to take this 
supplement should have their glucose levels closely monitored 
(Natural Medicines database accessed 9/5/19).

Summary Turmeric/curcumin may offer elderly patients a 
well- tolerated means of decreasing arthritis pain, with a safe 
side effect profile. It also has an intriguing anti-inflammatory 
profile that plays a role both in pain benefit and broader anti- 
inflammatory conditions. However, bioavailability can be lim-
ited without the correctly processed product, and caution 
should be taken with patients who are on polypharmacy.

15.9   Coenzyme Q10 (CoQ10)

Background CoQ10 is an essential cofactor in the human 
mitochondrial electron transport pathway that generates cellular 
ATP. It acts as a powerful lipid-soluble antioxidant to reduce free 
radical damage from this energy production. It is endogenously 
synthesized via the mevalonate pathway (which is blocked by 
statin drugs) and can also be obtained from the diet in small 
amounts from fish, organ meats, and wheat germ. CoQ10 is in 
virtually all cells, with especially high concentrations in the 
heart. CoQ10 levels are highest during the first 20 years of life 
and decline with age, so deficiency is relatively common in the 
elderly. Statins may aggravate this deficiency, and CoQ10 serum 
levels can be assessed for deficiency. It may be used with other 
nutrients such as selenium (Se) and other antioxidant vitamins, 
omega-3 fatty acids, ribose, carnitine, and taurine to support the 
“energy chain,” especially in heart function [76–80].
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Indications Ingestion of CoQ10 is helpful to prevent or cor-
rect deficiency. Its safety and freedom from drug interactions 
make it useful in many conditions suffered by the elderly:

 5 Cardiovascular disease: typically 50–200 mg per day. 
Preliminary to mid-level evidence supports the follow-
ing benefits:

 5 Coronary artery disease (CAD) – improved function 
and reduced cardiac events [81], reduced cardiovas-
cular mortality in elderly with CoQ10 and selenium 
[82], and better lipid goals with nutraceuticals con-
taining CoQ10 [83]. Of note, evidence is conflicting 
in the use of CoQ10 in prevention of statin- induced 
myopathy. A typical dose used in this context is 
50–200 mg per day [84, 85].

 5 Congestive heart failure (CHF) – mainly positive 
results in later trials. The Q-SYMBIO trial demon-
strated improved key CHF endpoints including lower 
mortality, using CoQ10 100 mg TID for 2 years 
[86]. Other studies largely support the use in CHF, 
whether in preserved or reduced ejection fraction 
subtype [87–89].

 5 CoQ10 may also decrease atrial fibrillation in heart 
failure [90] and may improve blood pressure in 
hypertensive patients, the latter through a possible 
related anti-inflammatory and vascular function [91].

 5 There is some suggestion that CoQ10 can be helpful 
in neurodegenerative diseases such as in Parkinson’s 
disease. Mild cognitive impairment possibly may be 
improved in Parkinson’s disease, as an example [92]. 
Doses in this context appear to be higher, at anywhere 
from 300 mg up to 2400 mg per day [93].

 5 Hospital-free days and maintenance of healthcare qual-
ity of life in elderly with CoQ10 and selenium (Se) [94].

 5 DM – 100–200 mg per day modestly decreases A1C 
(mixed evidence).

 5 Preliminary evidence of benefit of CoQ10 alone or with 
other supplements such as selenium (Se) for many other 
medical problems such as metabolic syndrome and 
hyperlipidemia [95–98], diabetic retinopathy [99, 100], 
skin aging [101, 102], nonalcoholic fatty liver disease 
(NAFLD) [103], chronic fatigue [104, 105], cancer- 
related fatigue [106] and depression (in MS patients 
[107]), oxidative stress in hemolysis patients [108], and 
migraines [109].

Dose/practical considerations As a lipid-soluble supple-
ment, bioavailability of CoQ10 can vary among supplement 
products. Softgel or chewables have better bioavailability than 
tablets. Doses for heart failure are typically 200–600 mg/day. It 
is worth noting that, on average, the monthly cost for 100 mg 
per day is approximately $30 and for 1200 mg per day of CoQ10 
is approximately $300. As such it is important to discuss cost 
with patients.

Adverse effects CoQ10 is very well tolerated and has 
minimal adverse effects. There is a theoretical risk that it 
can decrease PT/INR on warfarin, so this should be 

 monitored [110]. In addition, as mentioned above, CoQ10 
can mildly lower blood pressure and blood sugar – moni-
toring may be prudent.

Contraindications/cautions No specific contraindications 
have been identified in the geriatric population.

Interactions No clinically significant interactions known. As 
mentioned above, CoQ10 can slightly lower blood sugar and 
BP, so monitor with medications used for these purposes.

Summary CoQ10 may be useful for elderly with heart dis-
ease, statin- induced myopathy, and possibly neurodegenera-
tive and some other disorders. It is a more expensive 
supplement, and so counseling about cost is prudent with 
patients.

15.10   Magnesium (Mg)

Background As a mineral, magnesium is present and available 
in many whole food sources; however, these food sources are 
not present in a more processed diet. That is, magnesium inges-
tion may be low in patients who are not ingesting much of the 
following whole foods: legumes, nuts, dark leafy greens, halibut, 
unprocessed grains, and fortified cereals, meat, and dairy.

Indications Magnesium supplementation is indicated for the 
prevention or correction of magnesium deficiency, which is 
common [111, 112]. As stated above, many Americans includ-
ing especially the elderly consume less than the RDA of about 
320 (Females) – 420 (Males) mg/day, mainly due to a lack of 
eating the whole foods rich in magnesium. In addition, there 
are select groups at risk for Mg deficiency, and these include 
patients with the following conditions [112]:

 5 Regular alcohol use (esp. spirits), predisposing to 
stroke, sarcopenia, cardiomyopathy, steatohepatitis, 
and cirrhosis. Even moderate alcohol use promotes 
magnesiuresis.

 5 GI disorders: malabsorption, chronic diarrhea, inflam-
matory conditions, short bowel syndrome, and intestinal 
resection.

 5 Elderly (especially hospitalized): due to decreased GI 
magnesium absorption, increases in urinary excretion, 
use of certain medications (e.g., diuretics, proton-pump 
inhibitors (PPIs)), and poor dietary intake, elders are at 
risk of low total magnesium levels.

 5 Diabetes mellitus: approximately 33% of diabetes have 
low Mg intake, which is significant, since hypomagnese-
mia impairs glucose handling [113].

It’s important to have a high suspicion for Mg deficiency in 
any of the above clinical settings, especially if serum values 
are low or low normal or if there is unexplained/persistent 
low potassium (which is found in ~40% of low Mg cases) or 
low calcium, phosphorus, or sodium serum levels. Expected 
beneficial effects of correcting Mg deficiency include [112]:
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 5 Cardiovascular: May lower BP modestly and may reduce 
risk of stroke and atrial fibrillation and may improve 
prognosis in CHF and MI. Improves risk of digitalis 
toxicity/side effects.

 5 Metabolic: Adequate Mg intake is associated with 
improved metabolic syndrome, diabetes mellitus control, 
and HDL levels.

 5 Musculoskeletal: Adequate Mg is associated with 
improved bone density and is required for proper vita-
min D function.

 5 Renal: Correcting Mg deficiency likely lowers risk of 
calcium oxalate nephrolithiasis. Chronic low Mg is asso-
ciated with kidney disease [114].

Dose/practical considerations All nutrients ideally should be 
gained from whole foods; however, if need to supplement Mg, it 
is best to take magnesium in divided doses, since gut absorption 
is slow and most of a high single daily dose will be wasted lead-
ing to osmotic diarrhea. Avoid prolonged supplementation that 
exceeds the upper tolerable limit (UL) of 360 mg/day unless in 
special clinical situations. Various Mg salts are roughly equiva-
lent, but magnesium citrate in a slow absorbed formulation has 
reasonably good bioavailability. Severe hypomagnesemia would 
require IV MgSO4 and is outside the scope of this chapter.

Adverse effects Excess doses of Mg can lead to osmotic diar-
rhea, since the body can only absorb a small amount at a time. 
Magnesium needs to be given cautiously in patients with 
chronic kidney disease (CKD).

Contraindications/cautions Mg appears safe if sensibly 
dosed to correct deficiency; however, because both low and 
high serum Mg levels are associated with increased hospital 
mortality [115, 116], supplement with magnesium only if sus-
pecting deficiency, and follow levels to make sure they are not 
excessive. Advanced CKD impairs excretion of Mg – use cau-
tion in dosing and monitor levels if CKD stages 4 or 5.

Interactions Medication classes that can lead to Mg loss or 
impaired function include diuretics and PPIs (though the Mg 
impairment effect of PPIs may not be that clinically signifi-
cant) [117, 118].

Summary Magnesium deficiency is common but often 
missed. In addition, common medical conditions and medica-
tions used in the elderly put them at risk for lower magnesium 
levels. Correcting Mg deficiency is important for health, espe-
cially relating to healthy cardiovascular, neuromuscular, and 
metabolic function. However excess Mg may also be hazard-
ous and should be avoided.

15.11   Summary

Supplements, like all therapeutics, need to be used based on 
solid evidence, careful selection, and thorough communica-
tion and have a legitimate place in the proper treatment of 

elderly patients. A shared decision-making approach with 
open dialog helps elderly patients make the best decision 
around supplement use, and proper documentation of sup-
plement use in the medical record enhances surveillance for 
potential side effects and botanical/pharmaceutical interac-
tions, thus optimizing benefit/risk ratio.
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Key Points
At the end of this book chapter, the learner should be 
able to:

 5 Define polypharmacy and the implications on 
caring for older adults.

 5 Identify at least two negative consequences of 
polypharmacy.

 5 Describe how polypharmacy impacts a patient’s 
healthcare goals.

 5 List at least three tactics to address polypharmacy.

 Case Study

JC is a widowed 78-year-old Asian male who is seen in the office 
by pharmacist/physician team for a follow-up treatment of 
hypertension and diabetes. Mr. JC lives alone and a home aid 
comes to his home to clean and cook. Current medical problem 
list includes chronic obstructive pulmonary disease (COPD), 
atrial fibrillation, left ventricular heart failure (LVHF) (Ejection 
Fracture (EF) = 34%), osteoarthritis (OA), and history of falls last 
of which was in the prior week. Body weight = 89 lbs, blood 
pressure (BP) = 170/95, heart rate (HR) = 85, pain = 7/10, 
HbA1C = 13% (2 months ago), fasting blood glucose 
(FBG) = 210 mg/dl (2 months ago), creatinine clearance 
(CrCl) = 29 ml/min (2 months ago).

16.1   Background and Epidemiology

It is estimated that 66% of adults aged >65 years in the United 
States take five or more medications [1, 2], and over 25% are 
prescribed ten or more medications [3]. As many as 50% of 
adverse drug events (ADEs) are due to the use of medications 
in older adults [4]. In recent years, the incidence of polyphar-

macy increased from an estimated 8.2% in 1999–2000 to 15% 
in 2011–2012 [5]. Organizations such as the Food and Drug 
Administration (FDA) have reported a high number of 
medication- related errors among older adults including 
overdosing, omitting, confusing medication with one 
another, drug-drug interactions, food-drug interactions, and 
wrong route of administration.

If medication-related problems were ranked as a disease, 
ADEs would be the fifth leading cause of death in the United 
States [6]. Thankfully, ADEs are one of the most preventable 
causative factors leading to hospital admission [7]. These 
data are of particular importance among older adults 
because of the increased medication burden in relation to 
their disease states and how they process medications com-
pared to younger adults. In clinical practice, daily regimens 
consisting of tens of medications is not uncommon [8] and 
result in office visits involving polypharmacy which will be 
discussed [9].

Many older adults believe that “a pill will fix what ails 
them.” The prescriber, more often than not, may feel pres-
sured to “prescribe something” [10]. It is estimated that 80% 
of older adults have at least one chronic disease, and 68% 
have at least two [11], therefore, taking medications became 
the modality of choice in managing many of these chronic 
diseases compared to the invasive nature of surgery [12–14].

There are no national guidelines to treat polypharmacy 
[15], hence, implementing measures to prevent/manage 
polypharmacy on a case-by-case basis is common practice 
[16, 17]. Furthermore, 25% of older adults do not report to 
their healthcare providers the herbs and supplements they 
are taking at the provider’s office. This is mostly because 
healthcare providers do not ask and because patients do not 
think their healthcare providers need to know [18]. Therefore, 
the need to educate and train healthcare providers who will 
work with older adults is needed to address polypharmacy 
and minimize adverse drug events [19].

When inspecting JC’s medication vials, the following constitutes his medication list:

No. Medication Sig Last date filled on vial Prescriber

1 Metformin 500 mg PO BID 2 weeks prior to the appointment, takes PRN Johannes, DO

2 Glucovance® 5/500 PO BID 17 days prior to appointment Johannes, DO

3 Lisinopril 20 mg PO BID 57 days prior Graham, MD

4 Aspirin 325 mg PO Q day Unknown Johannes, DO

5 Atenolol 50 mg PO Q day 57 days prior Graham, MD

6 Omeprazole 40 mg PO Q day Last fill date was 76 days ago filled for a 30 day supply Stanley, MD

7 Ibuprofen 800 mg PO BID Empty vial; patient states he has been told by community 
pharmacist it was too soon. Patient buys ibuprofen over 
the counter (OTC) and states taking 4 tablets as needed

Tree, PA

8 Albuterol Metered 
Dose Inhaler (MDI)

2 puffs PO Q 
4 hours PRN

Patient states he uses 2 puffs when needed and has 
used more than one inhaler in the last month

Washington, 
CRNP

 Case (Continued)
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9 Advair® (fluticasone/
salmeterol 250 
mcg/50mcg powder)

PO BID 6 months prior to appointment Washington, 
CRNP

10 Furosemide 80 mg PO Q day 17 days prior to appointment Graham, MD

11 Lidocaine 4% patches Patient states he is applying up to 3 patches per day Love, PA

12 Senna 2 tablets PO PRN Noel, PharmD

13 Miralax® 1 tablespoonful 
PO BID

Love, PA

14 Ipratropium/albuterol 
nebulizer solution

Patient states he uses 7 boxes per month, last refill date 
was 17 days prior to appointment, and there was only 
one box presented at appointment

Tree, PA

Additionally, he had the following that he is using incon-
sistently: St. John’s wort, omega-3, multivitamin, and Super 
Bio-Curcumin given to him by a friend.

16.1.1  Definition of Polypharmacy

While polypharmacy can be defined in terms of quantity of 
medications, as taking more than five regular prescribed 
medicines, it can also be defined qualitatively as the taking of 
multiple medications by a patient in whom the benefits are 
exceeded by the clinical and/or financial costs [20]. It can 
also be defined as prescribing, dispensing or administering 
medications beyond the clinical need of any given patient 
[21, 22] or despite no longer being clinically indicated [23]. 
Hence, assessing the number of medications can only serve 
as a starting point in evaluating a patient with inappropriate 
polypharmacy [24], with a more person-centered approach 
and questioning whether or how to adjust patients’ medica-
tion regimens is warranted [25].

16.1.2  Factors that Lead to Polypharmacy

The most common risk factor for developing inappropriate 
polypharmacy is patient’s sociodemographics and medical 
conditions [26]. Furthermore, polypharmacy can be compli-
cated by the patient stockpiling their medications, sharing 
them with others or by various self-treatment approaches 
[1]. This can be seen with JC’s case where he is not only pre-
scribed multiple medications but he is self-treating and oth-
ers are providing additional recommendations (e.g., a friend).

Moreover, in an attempt to increase patient’s adherence, 
many pharmacy systems place their patients on “auto-refill.” 
This may be problematic if the medication has been discon-
tinued or dose changed due to hospitalization or a transition 
of care.

Multiple providers for the same patient can contribute to 
duplicative therapy or possibly to a prescribing cascade. The 
prescribing cascade, where one drug is prescribed to mask the 

adverse drug reaction of another is an increasingly common 
problem in medical practice and it constitutes a warning 
about irrational use of medicines that puts health at risk and 
increases treatment costs if it is not taken into account [27]. 
Examples of a prescribing cascade are shown in . Table 16.1.

Additionally, direct to consumer advertising (DTCA) can 
harm patient-physician relationship [28] and may contribute 
to the overuse of medications. Studies suggest that DTCA 
allows a patient to open up a conversation on prescribing with 
their physician and leads to more requests for advertised med-
ications despite the physicians’ reluctance [29]. Many patients 
are encouraged through DTCA to demand a prescription for a 
new medication, which could subsequently lead to unwanted 
polypharmacy and increased healthcare costs [29, 30].

16.2   Impact of Inappropriate Polypharmacy 
in Older Adults

Older adults who are nonpolypharmacy users perceived their 
health status to be better than did polypharmacy users [33]. 
This may be due to the fact that polypharmacy has been asso-
ciated with a higher incidence of frailty, slower walk, and 
complex movement with evidence of a dose-response rela-

       . Table 16.1 Examples of prescribing cascades [31, 32]

Initial drug 
therapy

Adverse drug 
event

Subsequent drug 
therapy

Antipsychotics Extrapyramidal 
signs and 
symptoms

Antiparkinsonian 
therapy (e.g., carbidopa/
levodopa)

Cholinesterase 
inhibitors

Urinary 
incontinence

Anticholinergics 
(e.g., oxybutynin)

Thiazide 
diuretics

Hyperuricemia Gout treatment 
(e.g., allopurinol)

NSAIDs Increased blood 
pressure

Antihypertensives 
(e.g., amlodipine)
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tionship [34] and that medical comorbidities are only partly 
explained [35]. Polypharmacy coupled with an increasing 
older adult population [7, 17] has led to many negative out-
comes including but not limited to diminished medication- 
adherence [36]; increased adverse drug reactions [37]; 
increased risk of cognitive impairment [38]; increased risk of 
falls [39]; increased incidence of drug-drug, drug-food, 
drug-gene, and drug disease interactions [5, 17]; increased 
risk of overdosing [40]; increased out-of-pocket medication 
costs [18]; lower health-related quality of life scores among 
adults in the United States [41]; and unnecessary hospitaliza-
tions [42] which will be described further below.

16.2.1  Medication Nonadherence

The likelihood of nonadherence rises with the number of 
medications prescribed in older adults [43]. It is estimated 
that approximately 23% of new admissions to skilled nurs-
ing facilities are due to medication nonadherence [23]. 
Cost of medications may lead to the patient’s nonadherence 
and therefore compounds the problem to increased direct 
and indirect costs of treatment [44]. One way to combat 
nonadherence is the implementation of protocols to auto-
mate the prescription of indicated discharge therapies and, 
hence, the potential to dramatically reduce nonadherence 
following discharge [45]. However, medications can only 
be beneficial when the patient actually takes them; that is 
why it is imperative that the healthcare team not only 
assesses adherence but also for health literacy. Medication 
adherence is strongly linked to the health literacy of the 
patient [46] and his/her psychological status [47]. Poor 
adherence to medication regimens can lead to disease pro-
gression, poor symptom control, hospital admissions, and 
even death.

16.2.2  Drug Interactions with Other Drugs, 
Food, Genes, and Diseases

With every medication added to an older adult regimen, the 
risk for drug-drug and drug-disease interactions increases 
exponentially [1]. In one study, almost half of the older adult 
participants were at risk for a potential drug-drug interac-
tion, with approximately one-third having a potential inter-
action between their medications, herbs and/or nutritional 
supplements [1]. The following is a list of clinically significant 
drug-drug interactions [48]:
 1. A combination of two or more of the following drugs 

resulting in renal dysfunction, electrolyte disorders, 
hypotension, inadequately treated hypertension or fluid 
retention: renin-angiotensin system inhibitors + 
diuretics + NSAIDs.

 2. A combination of two or more of the following drugs 
resulting in bradycardia or hypotension: β-adrenocepter 
antagonists + digoxin + diuretics + calcium channel 
blockers + renin-angiotensin system inhibitors.

 3. A combination of the following drugs resulting in 
inadequately controlled obstructive pulmonary 
symptoms: β-adrenocepter antagonists and 
β-sympathomimetics.

 4. A combination of two or more of the following drugs 
resulting in inadequately controlled diabetes mellitus: 
antihyperglycemics + β-adrenocepter antagonists + 
diuretics + antipsychotics + corticosteroids + antibacte-
rials.

 5. A combination of two or more of the following drugs 
resulting in sedation or inadequately treated depression: 
antidepressants, antipsychotics + benzodiazepines + 
antiepileptics + opioids.

 6. A combination of two or more of the following drugs 
resulting in anemia or bleeding complications: NSAIDs + 
salicylates + selective serotonin reuptake inhibitors; 
NSAIDs + corticosteroids + coumarins; coumarins + 
antimicrobials.

 7. A combination of two or more of the following drugs 
resulting in inadequately treated hypothyroidism: iron 
supplements and bisphosphonates + thyroxine 
( levothyroxine sodium).

 8. A combination of two or more of the following drugs 
resulting in constipation: iron supplements + antipsy-
chotics + calcium channel antagonists + opioids.

 9. A combination of the following drugs resulting in 
inadequately treated gout: gout medication + diuretics.

 10. A combination of two or more of the following drugs 
resulting in hypercalcemia: thiazide diuretics + calcium + 
activated vitamin D (calcitriol).

16.2.3  Adverse Drug Events (ADEs)

As many as 50% of ADEs are due to the use of medications in 
older adults [4]. Consequently, polypharmacy can become 
one of the most preventable causative factors leading to hos-
pital admissions [16]. In fact, ADEs were responsible for 6% 
of admissions to an acute geriatric unit, but over 75% of these 
admissions were considered avoidable when polypharmacy 
was an associated risk factor [49]. ADEs may be sub- classified 
into Type A or Type B reactions. Type A reactions relate to 
the mechanism of action and are seen if drug interactions 
cause an increase in the plasma levels of a medication, for 
example, bleeding on warfarin. Type B reactions are gener-
ally unpredictable, for instance, anaphylaxis or Stevens- 
Johnson syndrome. The risk of ADEs is 15% with two 
medications, and increases to 58% with five medications and 
82% with over seven medications [50].

16.2.4  Rising Medication Costs

Polypharmacy contributes to healthcare costs to both the 
patient and the healthcare system. A retrospective cohort 
study identified an increased risk of taking a potentially inap-
propriate medication and an increased risk of outpatient 
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 visits, and hospitalization with an approximate 30% increase 
in medical costs in relation to polypharmacy [51]. Another 
study conducted in Sweden suggests that patients taking 5 or 
more medications faced a 6.2% rise in prescription drug 
expenditure and those taking 10 or more medications faced a 
7.3% rise [26].

 Case (Continued)

Based on JC’s clinical scenario, do you think he may be 
exhibiting a prescribing cascade? Below will provide guidance 
to address polypharmacy and meet the improved medication 
use and safety.

16.3   Tactics to Address Polypharmacy

Primun non nocere, first do no harm, is the oldest precept in 
medicine. This principle is especially important in inappro-
priate polypharmacy, as increasing the number of drugs pre-
scribed can increase the likelihood of adverse events [52]. 
Polypharmacy is common and is a known problem, but 
unfortunately, that does not tell us what to do about it [18]. 
Ideally, prevention of unnecessary polypharmacy should be 
the goal of the clinician, and the following approaches may 
help.

16.3.1  Medication Reconciliation

During transitions in care, medication discrepancies in older 
adults are commonly seen when they move from an institu-
tion to a local health setting or get discharged. These need to 
be addressed through structured medical reconciliation. 
Medication reconciliation may have a positive ripple effect 
on the patient-centered care delivery system [33] and is a tac-
tic in managing the “medication list.” A comprehensive list of 
medications should include all prescription medications, 
herbals, vitamins, nutritional (dietary) supplements (nutra-
ceuticals), over-the-counter medications, vaccines, diagnos-
tic and contrast agents, topicals, radioactive medications, 
parenteral nutrition, and intravenous solutions [53]. The 
purpose of medication reconciliation is to identify and 
resolve discrepancies—it is a process of comparing the medi-
cations a patient is taking (and should be taking) with newly 
ordered or prescribed medications. The comparison helps 
identify and tackle any duplications, omissions, and interac-
tions. The medication name, dose, frequency, route, and pur-
pose are some of the details used by clinician to reconcile the 
medication list.

It is a reasonable request to ask the patient to bring in all 
of their medications that they are currently taking or may 
have present at home to obtain a complete inventory. Then an 
assessment of whether that medication is clinically appropri-
ate should be conducted by a qualified provider and reviewed 
with the patient. Pharmacists have distinct expertise that can 
contribute to team knowledge and competence in managing 

older patients with polypharmacy and multiple chronic con-
ditions [54]. Many studies favor pharmacists providing med-
ication and therapeutic management, patient education, and 
provider education to improve clinical outcomes and pre-
scribing patterns [55] (7 Box 16.1).

Box 16.1 Stepwise Assessment of Medication 
Appropriateness [56]
 1. Is there an indication for the drug?
 2. Is the medication effective for the condition?
 3. Is the dosage correct?
 4. Are the directions correct? Are they practical?
 5. Are there any clinically significant drug-drug interactions?
 6. Are there any clinically significant drug-disease 

 interactions?
 7. Is there unnecessary duplication with other drugs?
 8. Is the duration of therapy acceptable?
 9. Is this drug the least expensive alternative compared with 

others of equal effectiveness?

16.3.2  Shared Decision-Making

Collaborating with and engaging the patient, as key part-
ners in maintaining their medication list, can help close the 
gap between what the clinician thinks their patient is tak-
ing and what they are actually taking [18]. Shared decision-
making is a process in which clinicians and patients work 
together to clarify treatment, management, or self-man-
agement goals, sharing information about options and pre-
ferred outcomes with the aim of reaching mutual agreement 
on the best course of action [57]. Incorporating the likeli-
hood of benefits and harms and patient preferences about 
treatment and treatment burden can lead to optimal collec-
tive decisions when exemplary communication skills are 
utilized [58]. One way to manage polypharmacy based on 
patient desires is to ask the patient about his/her treatment 
priorities and goals. Listing a patient’s problems along with 
the treatments for that problem and his/her values and 
goals (which may differ from medical treatment) and then 
ordering them in priority can improve medication man-
agement [23].

16.3.3  Patient and Caregiver Engagement 
and Education

Not only is it imperative to develop the patient’s goals of care 
with respect to medications; it is critical to ascertain the 
patient’s and/or caregiver’s knowledge on medications being 
prescribed [59–64]. Medicines that come with specific 
instructions on whether they need to be taken before or after 
a meal and also which foods should be avoided or are contra-
indicated should be pointed out carefully and the instruc-
tions must be mentioned legibly [61]. Other relevant 
information include dose, medication mode of action in 
simplified terms, possible side effects to monitor, and other 
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specific instructions when necessary [59, 60, 62, 63]. It is 
helpful to provide reminder tools such as charts or sched-
ules, also mentioning the time of next medication review as 
a part of the medication list [65–68].

16.3.4  Interprofessional Team Care

Interprofessional education is when students from two or 
more professions learn about, from and with each other to 
enable effective collaboration and improve health outcomes, 
while Interprofessional collaborative practice is when mul-
tiple health workers from different professional backgrounds 
work together with patients, families, careers, and commu-
nities to deliver the highest quality of care [69]. With the 
update spearheaded by the Interprofessional Education 
Collaborative (IPEC) in 2016, clinical institutions have a 
golden opportunity to implement its core competencies. 
Domains including teamwork and team-based practices, 
communication practices, roles and responsibilities, and val-
ues and ethics seem to influence, either directly or indirectly, 
patient’s outcomes. Clinicians should work in concert hope-
fully minimizing potentially harmful drug and/or disease-
state problems and preventing avoidable health-related 
sequelae [70]. One study demonstrated that consequences of 
polypharmacy could be avoided by case discussions in inter-
professional team meetings, in which the presence of a dedi-
cated clinic pharmacist is crucial [71]. Furthermore, 
pharmacist-led clinics addressing comprehensive medica-
tion reviews were associated with a statistically significant 
reduction in the number of medication-related problems 
[17, 72].

16.3.5  Deprescribing

Deprescribing is described as an art and has been defined as 
the process of identifying and discontinuing drugs that could 
potentially harm rather than benefit a patient. More specifi-
cally, it is the process of withdrawal of an inappropriate 
 medication, supervised by a healthcare professional with the 
goal of managing polypharmacy and improving outcomes. 

The EMPOWER randomized controlled study suggests to 
use the same venues, i.e., television, radios, and computer 
screens to provide education [73] about the consequences of 
the overuse of medications. Deprescribing should be consid-
ered in all older adults on an individual basis which can 
achieve an optimal medication regimen [23].

Several tools (. Table 16.2) were identified to help with 
deprescribing such as the TRIMmethod for deprescribing 
[74]. The American Geriatrics Society Beers Criteria and the 
STOPP and START Criteria have been extensively used by 
various healthcare systems and providers to address poten-
tially inappropriate prescribing. Furthermore, polydepre-
scribing has been associated with improved clinical 
outcomes, in comparison with outcomes of older people 
who adhere to all clinical guidelines and take all medications 
conventionally [75].

 Case (Continued)

There are several issues with JC’s case that could be addressed 
but will focus on just two:
 1. Polypharmacy is evident through the number of medica-

tions. Omeprazole probably offsets the potential adverse 
drug reaction of ibuprofen. It appears that ibuprofen is 
being used beyond the recommended dose (in the setting 
of low creatinine clearance), which may be contributing to 
uncontrolled blood pressure (prescribing cascade).

 2. Nonadherence is evident by the length of time since the 
last fill and one contributing factor is perhaps the number 
of prescribers providing care with potentially little or no 
communication amongst each other.

16.3.6  Pharmacogenomics

Pharmacogenetic testing is the study of how inter-individual 
variations in the DNA sequence of specific genes affect drug 
responses [76]. The current “fixed-dose strategy” approach 
in medicine often yields much inter-individual variation in 
drug response [76]. Pharmacogenetic testing has emerged as 
a promising approach toward optimizing a person-centered 
medication regimen, and a thorough understanding of a 
patient’s individualized status of metabolizing medications 
via the cytochrome P450 enzyme system, e.g., CYP 3A4, 

       . Table 16.2 Tools for deprescribing

Tool How it can help with deprescribing Reference/website

AGS Beers criteria To identify potentially inappropriate medication use in 
the elderly

7 http://www. sigot. org/allegato_docs/1057_Beers-
Criteria. pdf

STOPP and START 
criteria

Screening tool of older people’s prescriptions/screening 
tool to alert to right treatment

7 https://academic. oup. com/ageing/arti-
cle/44/2/213/2812233

TRIM (tool to reduce 
inappropriate 
medication)

An automated online tool that extracts information on 
medications and chronic illness from EHR and has data 
entry options for chart review and patient assessment.
It uses algorithms to identify reconciliations needs and 
inappropriate medications

7 https://onlinelibrary. wiley. com/doi/epdf/10. 1111/
jgs. 15042
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CYP 2D6, etc., may lead to a more precise treatment 
approach [8]. More specifically, questions such as a patient’s 
higher sensitivity to warfarin or predisposition to various 
drug interactions [8], statins’ pharmacokinetics and phar-
macodynamics in connection with their safe and effective 
use in older adults [77] may be answered. Hence, significant 
cost savings could result from reductions in polypharmacy 
as well as from fewer provider encounters and hospitaliza-
tions for exacerbations of underlying illness and because of 
adverse drug reactions [78].

Although not standard of care, genetic testing and assess-
ment are widely used to determine the best antidepressant 
especially in patients who have failed a trial of antidepres-
sants. In one study, 1167 outpatients with moderate to very 
severe treatment-resistant depression for whom at least one 
antidepressant medication had failed were divided into 
treatment groups. In the guided arm (n  =  560), clinicians 
used genetic testing results to guide treatment decisions, 
while in the nonguided arm (n = 607), clinicians prescribed 
medication as they normally would without the benefit of 
genetic testing. The primary assessment was the Hamilton 
Depression scale (HAM-D17). Patients were assessed at 
baseline and at 4, 8, 12, and 24 weeks. Symptom improve-
ment, response, and remission continued to improve by time 
in the guided arm, in which its patients were prescribed con-
gruent antidepressants compared to patients in the non-
guided arm, who were prescribed noncongruent 
antidepressants [79]. Despite the study’s limitations, genetic 
testing and congruent prescribing have the potential to 
achieve optimal quality use of medicines, and to improve the 
efficacy and safety of medications resulting in more preci-
sion medicine [76].

16.4   Conclusion

This chapter highlights the implications that polypharmacy 
has on medication-related problems such as inappropriate 
prescribing, adverse drug events, and nonadherence which 
are still common among older adults [80]. Multiple tactics 
can be taken by the interprofessional team to maintain a 
dynamic medication list as well as engage and empower the 
patient. Ongoing communication as well as utilization of 
tools to facilitate the process will be needed to minimize 
unwanted polypharmacy.

 Case (Closure)

Mr. JC is a typical example of an older adult who presents with 
multiple comorbidities, polypharmacy, and nonadherence. To 
achieve optimum outcomes for this patient, it will take an 
interprofessional team to work not only on stabilizing the 
patient’s conditions clinically, but to empower him in every step 
of the treatment plan to take charge of his well-being. As 
mentioned before, medications exert their optimum effects and 
can only be beneficial when the patient actually takes them.
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 Case

Ms. Martinez is an 84-year-old woman with well-controlled 
hypertension, diabetes with diabetic neuropathy, and stage III 
chronic kidney disease who has been under your care for the 
past 4 years. Typically, she comes to your office alone. Today, her 
daughter is with her. Her daughter tells you she is worried that 
her mom does not seem to have any energy or motivation 
anymore. She has not left the house in a month. Ms. Martinez 
denies depressed mood or anhedonia. However, she admits to 
lack of energy, decreased appetite, and difficulty sleeping for 
the past 2 months. She had a three pound weight loss since her 
last visit. Her review of systems, physical exam, and laboratory 
studies are normal.

17.1  Background

Depression is a common condition in patients of all ages. 
There is a misconception that depression is a normal part of 
aging. In fact, major depression affects only 5–10% of 
community- dwelling older adults [1]. Older adults are more 
likely to experience loss and bereavement, chronic illness, 
and functional impairment than younger adults. However, 
not all older adults who face these challenges become 
depressed, and older adults can suffer from depression in 
their absence.

It is important to determine whether patients with 
chronic illness also have depression because concomitant 
depression may lead to worse health outcomes. Patients with 
both depression and chronic illness have higher rates of 
healthcare utilization than those with chronic illness without 
depression [2].

Depression may present differently in older adults. 
Compared to younger adults, depressed older adults are 
less likely to report affective or mood-related symptoms 
and are more likely to present with cognitive changes 
including dementia, making a diagnosis of depression more 
challenging [3].

Diagnosing and treating late-life depression are impor-
tant because untreated depression has been associated with a 
variety of serious adverse health outcomes including disabil-
ity, diminished quality of life, and increased mortality [4].

This chapter will provide an overview of the symptoms, 
screening and diagnostic criteria, and evidence-based treat-
ment options for community-dwelling older adults with 
depression.

17.2  Pathophysiology

Research into the pathophysiology of depression is an evolv-
ing field. Several neurobiologic systems have been impli-
cated. Depression likely develops as a result of a complex 
interaction of these systems. Much research has shown that 
depression may be due to insufficient activity of serotonin 

and norepinephrine [5]. This research has formed the basis 
for some of the mainstays of pharmacologic depression 
 management.

Disruption to the hypothalamic pituitary adrenal axis 
and alterations in cortisol levels have also been implicated 
in the pathophysiology of depression [5]. Inappropriately 
high cortisol levels in response to stress may be particularly 
relevant to the development of depression among older 
adults [6].

Endothelial pathology may also be associated with 
depression. Postmortem exams of older patients who suf-
fered from depression have showed deep white matter 
changes, especially in the prefrontal cortex [7].

17.3  Clinical Features

17.3.1  Risk Factors

There are genetic and social factors that place patients of all 
ages at increased risk of developing depression. Some of the 
risk factors for depression in older adults specifically include 
medical illness, bereavement, sleep disturbances, disability, 
history of depression, and female gender [8].

17.3.2  Suicide in Older Adults

Suicide rates in late life are higher than at any point in life. 
While depression is less common in men compared with 
women, older males, notably white males over 85, have the 
highest rate of suicide of all age groups. Depression, health 
problems, life stresses, lack of social connectedness, and 
characterological rigidity are risk factors for suicide in later 
life [9]. There is a relationship between severity of depression 
and completed suicide [10]. Identification of major depres-
sion thus provides an important opportunity for both treat-
ment of depression and prevention of late-life suicide.

17.3.3  Diagnosis

Depression is diagnosed by clinical assessment. A psychiatric 
evaluation is not required for the diagnosis of depression, 
and primary care providers commonly diagnose depression. 
The American Psychiatric Association’s Diagnostic and 
Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) 
describes the various depressive disorders and outlines diag-
nostic criteria [11]. 7 Box 17.1 outlines the DSM-5 diagnos-
tic criteria for major depressive disorder.

Some medical conditions can have symptoms that 
mimic the symptoms of depression. Patients should be 
asked a full review of systems and undergo physical exam 
and, in many cases, laboratory testing, to exclude other 
medical causes.
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17.3.4  Diagnostic Challenges

It is estimated that fewer than 20% of cases of depression in 
older adults are detected [12]. There are a variety of reasons 
for this. In contrast to younger patients, older patients with 
depression are less likely to report depressed mood [3]. The 
presence of either anhedonia or depressed mood is required 
for a diagnosis of depression based on DSM-5 criteria [11]. 
Thus, providers who focus primarily on an older adult’s report 
of depressed mood might overlook a diagnosable depression.

A diagnosis of depression may also be missed in patients 
suffering from chronic disease who have symptoms overlap-
ping with those of depression. Multimorbidity, the presence 
of two or more chronic diseases, is more common in older 
adults. Many chronic health conditions common in older 
adults, including dementia, arthritis, malignancy, heart dis-
ease, Parkinson’s disease, stroke, and thyroid disorders, have 
symptoms that can mimic depression. Patients with one or 
more of these conditions may suffer from fatigue, slowed 
movements, cognitive dysfunction, or sleep disorders. 
Distinguishing these health-related symptoms from the 
symptoms of depression can be challenging. While these 
symptoms may be present in nondepressed individuals, 
patients with the above chronic conditions have an increased 
risk of developing depression [2].

Older adults may exhibit some symptoms of depression 
that are less common in younger patients. For example, older 
patients might present with memory problems, social with-
drawal, and irritability [3]. They are also more likely to have 
depression-related delusions or hallucinations than younger 
patients. It is vital that clinicians inquire about feelings of 
hopelessness, as these have been associated with suicidal ide-
ation in older adults [3].

Given that older adults are likely to face loss of friends 
and family, bereavement is common in this population. The 
DSM-5 no longer excludes those experiencing bereavement 
in the diagnosis of major depression [11]. This is a change 
from prior editions, meant to capture more patients who 
might benefit from treatment.

Assessment of depression in older adults with cognitive 
impairment presents particular challenges since patients may 
not be able to accurately report changes in mood, behavior, 
and thinking that are characteristics of depression. Caregivers 
are often an important source of information, and they 
should be asked about whether they have noticed mood and 
behavioral changes.

17.3.5  Screening for Depression

The United States Preventive Services Task Force (USPSTF) 
recommends screening the general adult population for 
depression. The guidelines state “Screening should be imple-
mented with adequate systems in place to ensure accurate 
diagnosis, effective treatment and appropriate follow-up” 
(Grade B) [13].

The Patient Health Questionnaire 2 (PHQ-2) is a brief, 
validated depression screening tool. It asks just two ques-
tions: “During the past month, have you been bothered by 
feeling down, depressed or hopeless?” and “During the past 
month, have you been bothered by little interest or pleasure 
in doing things?” Patients who answer “yes” to either or both 
questions screen positive for depression. The PHQ-2 can be 
administered by nonclinicians, making it useful for 
population- based screening. It has been validated in the 
older adult population, with a sensitivity of 100% and a spec-
ificity of 77% for detecting major depression as defined by 
DSM criteria [14].

The Geriatric Depression Scale (GDS) and the Patient 
Health Questionnaire 9 (PHQ-9) are more comprehensive 
screening instruments. The GDS has 30, 15, and 5 item ver-
sions. The GDS-15 and -5 are most commonly used in clini-
cal practice. Both versions have been validated in patients 
over the age of 65 years, and the five-question version has a 
sensitivity of 97% and a specificity of 85% in detecting major 
depressive disorder compared to evaluation by a geropsychi-
atric specialist [15].

The PHQ-9 is a nine-question tool. It can be self- 
administered, it overlaps with the DSM criteria for major 
depressive disorder, inquiries about suicidality and impact 
on functioning, and it provides scores that indicate the sever-
ity of depression, ranging from mild to severe. The PHQ-9 is 
also available in several languages. In a validation study in 
older adults, a score of 8 or more had a sensitivity of 77% and 
a specificity of 83% for diagnosing major depression com-
pared to evaluation by a geropsychiatric specialist [16] 
(. Table 17.1).

Box 17.1 DSM-5 Criteria for Major Depressive 
Disordera

Depressed mood most of the day, nearly every day
Markedly diminished interest or pleasure in all, or almost 

all, activities most of the day, nearly every day
Significant weight loss when not dieting or weight gain 

or decrease or increase in appetite nearly every day
Insomnia or hypersomnia nearly every day
Psychomotor agitation or retardation nearly every day, 

observable by others
Fatigue or loss of energy nearly every day
Feelings of worthlessness or excessive or inappropriate 

guilt, nearly every day
Diminished ability to think, make decisions, or concen-

trate, nearly every day
Recurrent thoughts of death, recurrent suicidal ideation, 

or a suicide attempt
aPatients must report five or more symptoms during a 

2-week period, and this must represent a change from prior 
functioning. One of these symptoms must be depressed 
mood or loss of interest or pleasure in most or all activities.

Depression in Older Adults: Principles of Diagnosis and Management



216

17

The gold standard for diagnosing depression remains clinical 
assessment. A comprehensive clinical assessment is indicated 
if a patient scores high on one of the above screening tests.

17.4  Treatment

Both pharmacologic and psychotherapeutic therapies have 
been shown to be effective in the treatment of depression in 
older adults [17]. Most older adults seek treatment for 
depression from their primary care provider. However, pro-
viding comprehensive depression care can be challenging in 
the busy primary care setting. Collaborative care models 
(CoCMs) provide an opportunity for primary care providers 
to optimize depression care.

17.4.1  Psychotherapeutic Interventions

Nonpharmacologic treatments for depression may be used in 
combination with or in place of pharmacologic therapy. 
Cognitive behavioral therapy, behavioral therapy, brief psy-
chodynamic psychotherapy, problem-solving therapy, remi-
niscence therapy, and interpersonal psychotherapy have all 

been found effective for the treatment of depression in older 
patients [18]. Of note, very old patients, members of minor-
ity groups, and those with dementia have often been excluded 
from or underrepresented in clinical trials. Patients with 
dementia should not necessarily be excluded from psycho-
therapy; however, clinicians must judge whether the patient 
has enough cognitive capacity to engage and retain informa-
tion from session to session. Another challenge to receiving 
psychotherapy is that patients may find it difficult to find a 
mental health professional with substantive training and 
experience with older adults.

17.4.2  Pharmacologic Therapies

The American Psychiatric Association (APA) recommends 
starting treatment with a selective serotonin reuptake inhibi-
tor (SSRI), serotonin-norepinephrine reuptake inhibitor 
(SNRI), mirtazapine, or bupropion, depending on a patient’s 
symptoms, clinical features, preferences, and prior treatment 
experiences [19].

SSRIs and SNRIs are generally well tolerated. Several 
SSRIs have been shown to be safe and effective in the older 
adult population, including citalopram, escitalopram, parox-

       . Table 17.1 Key general management consideration for depression in older adults

Factors to consider when planning treatment:
  Severity of symptoms or signs
  Possibility of grief
  History of depression and prior responses to treatment
  Concurrent comorbidities
  Cognitive impairment
  Patient treatment preferences
  Available psychosocial support
  Current medications
  Healthcare provider and local mental health resources (e.g., CoCMs)

Severity PHQ- 9 Treatment options Monitor

1. Mild 5–9 Psychotherapy  Depressive symptoms and response to treatment 
including serial PHQ-9s.

2. Moderate 10–19 Psychotherapy +/−Antidepressants  Adherence and possible side effects to medications.

3. Severe ≥20 Psychiatry referral
(antidepressants +/− psychotherapy +/− ECT)

 Periodic serum sodium if on SSRIs or SNRIs

Medications to avoid:
  Tricyclic antidepressants (TCAs) due to anticholinergic effects
  Paroxetine unless patient has significant symptoms of anxiety due to drug interactions
  High dose of duloxetine or venlafaxine due to anticholinergic effects

Consider referral to psychiatrist:
  Severe depression (PHQ-9 ≥20)
  Psychotic symptoms (urgent)
  Suicidal or homicidal ideation (urgent)
  Comorbid substance use
  Significant comorbid anxiety
  Symptoms suspicious for bipolar disorder
  Lack of resources or uncomfortable managing the case
  Patients with history of psychotic depression or treatment with ECT

 E. Mann et al.



217 17

etine, fluvoxamine, and sertraline. A 2012 meta-analysis of 
51 double-blind RCTs found no significant difference in 
effectiveness among the above SSRIs [20].

Several SNRIs also have established efficacy in older adult 
populations, including venlafaxine and duloxetine; these 
should be prescribed at a lower dose than in younger patients 
[21]. Mirtazapine and trazodone, both serotonin modulators, 
have shown benefit in depression and also treat insomnia. 
Additionally, mirtazapine can increase appetite [22]. If a 
patient is struggling with weight loss and insomnia, low-dose 
mirtazapine might be considered as initial therapy or in com-
bination with a low-dose SSRI. Bupropion, a dopamine and 
norepinephrine reuptake inhibitor, has more limited evidence 
among older adults but did show equivalent efficacy to parox-
etine in one randomized controlled trial [23]. This can be an 
alternative in patients who do not tolerate serotonergic medi-
cations or have hyponatremia from SSRIs or SNRIs. Bupropion 
is contraindicated in patients with history of seizure [24].

The starting dose of antidepressants should be lower in 
older adults than in younger adults. The lower initial dose 
is intended to adjust for the alterations in drug serum con-
centrations, metabolism, and clearance that are seen in 
normal aging [19]. We recommend starting at about half of 
the dose used in younger age groups. Patients should be 
assessed for side effects after about 2 or 3 weeks; if they are 
tolerating the medication, the dose may be increased with 
the goal of reaching the recommended dose within several 
weeks [19]. Serum sodium should be monitored intermit-
tently for those on SSRIs or SNRIs because of the risk of 
hyponatremia.

Evidence for when to switch to a new antidepressant or 
add an augmenting agent is limited in older adults. 
“Stepping- up” treatment by adding an augmenting agent 
such as bupropion or mirtazapine or starting psychotherapy 
should be considered if a patient has not yet achieved remis-
sion despite taking a therapeutic dose of an initial antidepres-
sant for a sufficient period of time. In the STAR∗D trial, 50% 
of patients achieved remission after two treatment “steps” 
[25]. In this study, patients with more severe depression, 
additional psychiatric diagnoses, or multimorbidity were 
more likely to require more treatment steps. We recognize 
that stepping up treatment might be outside the scope of 
practice for some primary care providers. Psychiatry consul-
tation would be advisable for patients with refractory symp-
toms, suicidality, or psychosis.

When starting any new medication in an older patient, 
physicians should consult the Beers Criteria for Potentially 
Inappropriate Medication Use in Older Adults. 
Antidepressants on this list include bupropion (lowers sei-
zure threshold), tricyclic antidepressants (associated with a 
variety of significant adverse effects including constipation, 
delirium, and syncope), and SSRIs and SNRIs (monitor for 
hyponatremia, use care in patients with history of falls; par-
oxetine can have anticholinergic side effects) [24]. 
Medications listed on the Beers Criteria should not necessar-
ily be avoided in older adults; rather, this list serves as a guide 
for providers seeking to choose the most appropriate treat-
ment for each individual patient.

. Table 17.2 details some of those most commonly pre-
scribed antidepressants.

       . Table 17.2 Commonly prescribed antidepressants

Class of 
drug

Medication Half-life Dosage
(mg/day)

Most common side 
effects

Precautions Most useful

A. Antidepressants

Tricyclic 
antide-
pressant

Desipramine 14.3–
24.7

10–100 Anticholinergic side 
effects

Anticholinergic side 
effects

History of seizure
Sedation desirable

Tricyclic 
antide-
pressant

Nortriptyline 15–39 10–100 Anticholinergic side 
effects

Anticholinergic side 
effects

History of seizure
Sedation not desirable

SSRIs Citalopram 33–37 20–40 Hyponatremia, 
headache, nausea, 
dizziness

Dose adjustment in 
severe renal 
impairment
QTC prolongation 
with high dose

SSRIs Escitalopram 22–32 10–20 Hyponatremia, 
headache, nausea

Coexisting anxiety and 
depression

SSRIs Fluoxetine 4–6 days 10–60 Hyponatremia, loss of 
appetite, nausea

Multiple drug-drug 
interactions due to 
P450 and CYP2D6 
metabolism
Risk of withdrawal if 
abruptly stopped

(continued)
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 Case Continued

Ms. Martinez scores a 16 on the PHQ-9. You explain that her 
depression is very likely causing her recent symptoms, and you 
both agree to start her on sertraline 25 mg daily. You also refer 
her to a psychotherapist. She will return for a follow-up 
appointment in 3 weeks.

17.4.3  Electroconvulsive Therapy

Electroconvulsive therapy is an effective treatment in older 
adults for the same indications as younger patients, and it is 
generally safe [26]. Recent randomized trials support the 
effectiveness of electroconvulsive therapy (ECT) both for 
acute treatment of depression and maintenance of remission 

       . Table 17.2 (continued)

Class of 
drug

Medication Half-life Dosage
(mg/day)

Most common side 
effects

Precautions Most useful

SSRIs Paroxetine 15–22 25–75 Diaphoresis, loss of 
appetite, nausea, 
hyponatremia

Multiple drug-drug 
interactions due to 
P450 and CYP2D6 
metabolism
Risk of withdrawal if 
abruptly stopped

SSRIs Sertraline 22–32 25–200 Hyponatremia Dose adjust in liver 
impairment

SNRIs Duloxetine 11–16 30–90 Diaphoresis, nausea, 
diarrhea, dizziness

Avoid in liver failure
Dose adjust in renal 
impairment

Coexisting anxiety and 
depression
Coexisting neuropathic 
pain

SNRIs Venlafaxine 3–7 37.5–375 Hypertension (much 
less with extended 
release form), 
dizziness, nausea.

Dose adjust in liver 
and renal impair-
ment
risk of withdrawal if 
abruptly stopped

Coexisting anxiety and 
depression

Others Bupropion 12–30 100–450 Headache, insomnia Dose adjust in liver 
and renal impair-
ment

Weakly inhibits the 
neuronal uptake of 
dopamine, therefore 
preferred in patients with 
Parkinson’s disease

Others Mirtazapine 25–40 7.5–45 Increased appetite, 
weight gain, somno-
lence

Increase dose slowly 
in liver and renal 
impairment (CrCl 
<40 ml/min)

Poor appetite
Insomnia

B. Stimulants

Psycho-
stimulants

Methylphe-
nidate

3–5 10–30 in 
divided dose, 
typically 
8 am and 
12 pm

Tachyarrhythmia, 
decreased in appetite

Tolerance and 
dependence are 
possible

Adjuvant to antidepressant 
when rapid onset of action 
is required
Limited life expectancy

Psycho-
stimulants

Modafinil 15 100–400 Headache, nausea, 
insomnia

Decrease dose to 
50% in severe 
hepatic failure
Less potential for 
tolerance and 
dependence than 
methylphenidate

Adjuvant to antidepressant 
when rapid onset of action 
is required
Limited life
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in depressed older adults [27, 28]. The APA recommends 
considering ECT as first-line treatment in patients who suffer 
from severe depression with catatonia, refusal of food, psy-
chotic features, severe treatment refractory depression, and 
active suicidal behavior [19].

Although there are no absolute contraindications for 
ECT, the following conditions may be associated with sub-
stantially increased risk [29, 30]:

 5 Unstable or severe cardiovascular conditions such as 
recent myocardial infarction, poorly compensated 
congestive heart failure, and severe valvular cardiac 
disease.

 5 Aneurysm or vascular malformation that might be 
susceptible to rupture with increased blood pressure.

 5 Increased intracranial pressure as may occur with some 
brain tumors or other space-occupying cerebral lesions 
including subdural hematoma, intracranial arachnoid 
cysts, normal pressure hydrocephalus, and recent 
cerebral infarction.

 5 Pulmonary conditions such as severe chronic obstruc-
tive pulmonary disease, asthma, or pneumonia.

 5 Metabolic abnormality (hypo- or hyperkalemia).
 5 High risk for anesthesia.

17.4.4  Collaborative Care Models (CoCMs)

Although depression in older adults can be successfully 
treated with medication or psychotherapy, many older adults 
don’t receive adequate treatment in the primary care setting. 
This is not simply due to providers’ lack of knowledge or 
comfort in treating depression. Interventions that focus on 
educating clinicians about depression have not been shown 
to help providers improve depression care in their practices 
[31]. In contrast, introducing collaborative depression care 
into primary care practices can lead to improvements in 
depression symptoms and quality of life [32].

Collaborative care models (CoCMs) have several compo-
nents, central of which is the depression care manager 
(DCM). Often a licensed social worker or nurse case man-
ager, the DCM is supervised by the patient’s primary care 
provider. The DCM educates patients about depression as an 
illness, evaluates the severity of patients’ depression and 
response to treatment on an ongoing basis, monitors adher-
ence to treatment, provides psychosocial interventions, and 
coordinates care with primary providers. The CoCM team 
also includes a supervising psychiatrist and the patient. The 
model follows five main principles: patient-centered team 
care, population-based care, measurement-based treatment 
to target, evidence-based care, and accountable care [33].

A number of collaborative care models have been devel-
oped and studied in the older adult population. Improving 
Mood  – Promoting Access to Collaborative Treatment 
(IMPACT) and Program to Encourage Active, Rewarding 
Lives for Seniors (PEARLS) are the best studied and most 
commonly implemented programs [33, 34]. IMPACT was 
originally designed for older adults in primary care. Several 

meta-analyses have documented that IMPACT and other 
collaborative care interventions are effective for both older 
and younger patients. Challenges to implementation of the 
model include reluctance of some patients to enroll or remain 
enrolled, in-person attendance of collaborative care visits for 
medically frail, lack of insurance coverage, and organiza-
tional barriers to establishing and sustaining collaborative 
care [35].

In the IMPACT program, a DCM is imbedded within the 
primary care clinic. The DCM assists with the initial assess-
ment of patients, provides depression education, encourages 
patients to become active in their depression treatment, and 
coordinates care with the patient’s primary care provider. 
DCMs provide Problem-Solving Treatment (PST), a brief 
(6–8  weeks) form of psychotherapy. The treatment team 
meets weekly to discuss patient’s progress. Treatment 
response is monitored with biweekly PHQ-9s. Those who are 
not improving with medications or PST are seen by the psy-
chiatrist for a consultation. In collaboration with the patient, 
the DCM develops a relapse prevention plan. The IMPACT 
model was studied in a 2002 randomized controlled trial 
with older adults published in JAMA. Patients in the inter-
vention group had better adherence to medications and psy-
chotherapeutic treatments, higher satisfaction with their 
care, and greater improvements in their depression compared 
with controls [32].

In the PEARLS program, a DCM provides eight in-home 
counseling sessions and three to six follow-up phone calls. 
The DCM uses PST and is supervised by a psychiatrist. 
Unlike IMPACT, which targets patients with moderate to 
severe depression, patients with mild depression can be 
enrolled in PEARLS. Progress is tracked using the PHQ-9. 
In a randomized controlled trial, older patients in the 
PEARLS intervention had a 50% reduction in depressive 
symptoms at 12 months. They were more likely to achieve 
complete remission and had greater improvements in qual-
ity of life and well- being compared to those receiving usual 
depression care [34].

The effectiveness of these CoCMs for behavioral health 
interventions is now recognized by CMS: CMS has recently 
announced that since January 2017, these services are billable 
through Medicare. Now is an opportune time for practices 
and institutions to consider incorporating these effective 
programs into their primary care practices.

17.4.5  Consider Referral to Psychiatrist

 5 Severe depression (PHQ-9 ≥20)
 5 Psychotic symptoms (urgent)
 5 Suicidal or homicidal ideation (urgent)
 5 Comorbid substance use
 5 Significant comorbid anxiety
 5 Symptoms suspicious for bipolar disorder
 5 Lack of resources or uncomfortable managing the case
 5 Patients with history of psychotic depression or treat-

ment with ECT

Depression in Older Adults: Principles of Diagnosis and Management
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 Case Conclusion

Ms. Martinez returns to your office with her daughter for her 
scheduled follow-up appointment. She has been leaving the 
house more to attend weekly therapy appointments and to 
shop for groceries and attend church. She has not noticed any 
side effects to the sertraline you prescribed. She scores an 11 on 
the PHQ-9. Her appetite has not improved much and she is still 
having difficulty sleeping. Her serum sodium is normal. You 
prescribe mirtazapine 7.5 mg at bedtime for these symptoms 
and increased sertraline to 50 mg daily. You schedule another 
follow-up appointment in 4 weeks.

17.5  Conclusion

Depression is not part of normal aging, but for those older 
adults who are depressed, it is underdiagnosed and under-
treated. Depression in older adults is a significant clinical and 
public health issue because of its potential impact on health 
and quality of life. Depression can be effectively diagnosed 
and treated in older patients. In primary care settings, treat-
ment is best provided using a stepwise, comprehensive, 
team-based approach. CoCMs are an effective and financially 
viable option for improving depression care in the primary 
care setting.
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18.1   Competency

 1. Formulate a differential diagnosis and implement an 
evaluation in a patient who exhibits behavioral and 
psychiatric symptoms of dementia.

 2. Develop a synergistic nonpharmacologic and pharmaco-
logic management plan for a patient with behavioral and 
psychiatric symptoms of dementia.

Mr. N is a 76-year-old married right-handed 
musician who was referred by his geriatri-
cian for cognitive assessment. The patient 
was initially seen by a neurologist at age 
72 for evaluation of a 3-year history of dif-
ficulty reading musical scores. MRI at that 
time showed mild microvascular ischemic 
disease and an old left thalamic infarction. 
His cognitive symptoms have progressed 
over time to include short-term memory 
impairment, word-finding difficulties, 
and dyspraxias including difficulty using 
the remote control and inability to write 
out checks. He also has a history of mild 
depressive spells throughout his life, never 
formally treated, but currently was expe-
riencing depressed mood, lack of interest 
and motivation, poor sleep, extreme 
fatigue, and anxiety spells. He is in psycho-
therapy with a geriatric psychologist.

His voice has changed over the past 
3 years, and he is undergoing speech 
therapy for moderate to severe dysphonia 

and dysarthria. Additional symptoms include 
a history of violent dream enactment start-
ing 20 years ago, which has been gradually 
lessening. He has had recurrent well-formed 
visual hallucinations for the past 7 years. 
These have included formed components 
and less formed components (e.g. spots and 
patterns) amusing dogs and cats, spots and 
patterns on things with insight into their 
unreality. Over the past 5 years, he has had 
progressive gait impairment currently requir-
ing walker. He has had a slight hand tremor.

Past medical history included esopha-
geal cancer (resected 2000), spinal stenosis 
post decompression, vocal cord dysfunc-
tion, prostate cancer, hypertension, hyper-
lipidemia, deep venous thrombosis, and 
gastroesophageal reflux disease (GERD).

Medications include mirabegron for 
bladder dysfunction, nebivolol and amlo-
dipine for hypertension, omeprazole for 
GERD, rivaroxaban for deep venous throm-
bosis (DVT), MVI, B12, and vitamin D. He 

has no known allergies. Family medical 
history there is no family history of demen-
tia, psychiatric illness, movement disorders, 
however one sister died of a stroke and 
both parents suffered from cardiac disease.

On examination, the patient was a 
pleasant elderly African American male 
who presents with his girlfriend. He has a 
slight episode tremor of his hands. He has 
psychomotor slowing, and drools from the 
corner of his mouth. Speech is dysphonic, 
soft. Mood is described as depressed, affect 
is congruent. Thought process is linear 
and goal directed. Thought content does 
not reveal any delusionality or suicidal 
thoughts. Recurrent well-formed visual 
hallucinations as described, which do not 
distress him. Posture is forward-bent. Gait 
is wide-based, with short steps. Current 
MMSE is 28/30 (patient missing 2 items on a 
3-item recall task). He is fully oriented with 
grossly intact attention and concentration. 
Insight and judgment are fair. 

 Case

18.2   Background

Behavioral and psychological symptoms in dementia 
(BPSD) are common and ultimately affect the majority of 
patients with dementia at some point in their illness course. 
BPSD can involve complexly layered components includ-
ing multidomain cognitive impairment, affective instability 
(depression, anxiety/agitation), neurovegetative dysregula-
tion (e.g., sleep and appetite disturbance), and behavioral 
dyscontrol. BPSD are costly to society, personally taxing 
on families/caregivers, and a major contributor to institu-
tional placement. We review the subtypes of dementias and 
behavioral disturbances that are commonly associated with 
each syndrome at various stages of disease. Optimal BPSD 
management typically requires a comprehensive and syner-
gistic approach, including both behavioral and neuropsy-
chopharmacologic strategies (latter reviewed in 7 Chap. 21) 
carefully tailored to the individual patient, taking account 
of all comorbidities and their underlying pathogeneses. 
With targeted treatment, an integrated multidisciplinary 
approach offers the potential for optimizing patient func-
tionality, quality of life, comfort, caregiver stress reduction, 
risk management (prevent serious consequences of BPSD), 
and overall prognosis.

18.2.1   Diagnostic Classification

Dementia diagnostic classification has been undergoing 
progressive renovation as etiologic understanding evolves, 
especially regarding socio-emotional neuroscience relevant 
to BPSD (see . Fig.  18.1). This has driven transformation 
from clinical/top- down nosology to molecular and func-
tional neuroanatomic pathologic/bottom-up classification 
schemes. This refinement has especially impacted classifica-
tion of primary neurodegenerative disorders (e.g., parkin-
sonian-plus syndromes). It is therefore helpful to briefly 
summarize current dementia classification, as shown in 
. Table 18.1, to facilitate case-based learning.

18.3   Diagnostic Approach

18.3.1   General Principles

 5 Although this chapter’s focus is BPSD management, 
because optimal BPSD treatment requires a compre-
hensive and coordinated approach across neural/neu-
ropsychiatric systems, we briefly summarize dementia 
diagnostic principles.

 A. S. Aloysi and E. H. Callahan
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 5 Observe the patient’s behavior and interactions in a nondi-
rected manner and formulate hypotheses for more specific 
testing. Because dementia syndromes often have overlap-
ping clinical features, with multifactorial etiologies (e.g., 
PD-D, as shown in . Fig. 18.2), it is important to just simply 
and accurately describe observed pathology without prema-
turely imposing diagnostic categories before attempting to 
formulate unifying and comprehensive diagnoses [43].

 5 Thorough history acquisition is essential for establish-
ing BPSD profile, and a detailed multisystem review can 
narrow differential diagnosis by facilitating etiologic 
pattern recognition. BPSD can be an explicit complaint 
(i.e., when obvious to the patient, e.g., as in an expressive 
language disorder), a concern reported by informants 
but for which the patient is unaware (e.g., compartmen-
tal dysregulation in the context of (FTD)), or occult to 
patient and even family but incidentally detected on 
history-acquisition or examination (e.g., a more complex 
dyspraxia, like driving impairment). An intermedi-
ate permutation is when a BPSD issue is identified but 
mischaracterized (e.g., the abulia or disinhibition of 

FTD interpreted as depression or mania, respectively). 
The potentially nuanced, or even covert, nature of non- 
memory dysfunction underscores the need to be vigilant 
for such impairments, and the need to interview a reli-
able informant when feasible. Be systematic and hierar-
chical in determining the basis for any BPSD in order 
to avoid falsely identifying a higher-order abnormality 
(such as dyspraxia) when the dysfunction is actually due 
to a lower-order defect (e.g., inattention or paresis). A 
complex functional deficit can only be correctly attrib-
uted when the intactness of simpler functions upon 
which it depends is confirmed [43].

 5 Be comprehensive: Disorders which produce BPSD are 
often complexly layered neuropsychiatric spectrum 
processes – i.e., they do not observe historical [classifica-
tion] boundaries among cognitive, motor, and mood 
disorders. Consequently, comprehensive multineural 
system assessment is required to adequately capture data 
crucial for diagnostic precision [43].

 5 Adapt the method of cognitive examination and assess-
ment to the setting. A variety of standardized assessment 
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       . Fig. 18.1 Functional neuroanatomy of social behavior (from AAN-Continuum). (Adapted with permission from Dickerson [43])
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       . Table 18.1 Dementia classification by neuropathology

Molecular/
histo- 
neuropathology

Clinical syndrome Clinical features

Behavioral Motor/autonomic Posture/gait

Tauopathies
(tau)

Fronto-tempo-
ral dementia 
(FTD)

FTD-Tau (Pick’s 
Disease)

Dysexecutive
−/+ primary progressive 
aphasia

Atypical Atypical/ 
late-occurring

FTDP-17 Dysexecutive Parkinsonism Parkinsonian

Corticobasal ganglionic
degeneration
(CBGD)

Dysexecutive dysphasic 
asymmetric dyspraxia 
alien limb

Asymmetric parkinsonism
Akinesia
Rigidity
Dystonia
Myoclonus
Frontal release signs
Asymmetric Babinski sign

Postural 
instability

Progressive supranuclear palsy
(PSP)

Dysexecutive Supranuclear ophthal-
moplegia (especially 
vertical EOM palsy)
Eyelid
Dysfunction
Dysarthria
Dysphagia

Postural 
instability
Frequent falls

Mixed amyloidop-
athies/tauopathies

Alzheimer’s Disease
(AD)

Dysmnesic Atypical Late-appearing

Chronic traumatic encephalopathy
(CTE)

Variable Variable Variable

Synucleinopathies
(α-synuclein)

Parkinson’s disease dementia
(PD-D)

Dysexecutive Parkinsonism (asymmetric) Parkinsonian

dementia with Lewy bodies
(DLB)

Dysexecutive
Visual hallucinations
Consciousness fluctuations
REM behavioral disorder

Parkinsonism Prominent gait 
impairment

Multisystem 
atrophy (MSA)

MSA-P
(striato-nigral 
degeneration)

Dysexecutive Parkinsonism Parkinsonism

MSA-A
(Shy-Drager)

Dysexecutive Variable parkinsonism
Prominent dysautonomia

Variable gait 
dysfunction

MSA-C
(olivo-ponto- 
cerebellar 
degeneration)

Dysexecutive Prominent cerebellar 
dysfunction

Cerebellar gait 
dysfunction

Huntington Huntington’s disease (HD) Dysexecutive
Dysinhibition
Affective dysregulation

Chorieform movements Progressive 
dysfunction

Prion/spongiform Creutzfeldt-
Jacob disease
(CJD)

Sporadic/
iatrogenic

Global cognitive 
dysfunction

Mixed UMN and extrapyra-
midal signs

Dyspraxic and 
motor dysfunc-
tion-related

Variant Global cognitive 
dysfunction

Mixed UMN and extrapyra-
midal signs

Dyspraxic and 
motor dysfunc-
tion-related

Familial 
(Gerstmann–
Sträussler–
Scheinker)

Progressive global 
dementia
Mood dysregulation
Thought content distur-
bance (psychosis)

Characterized by 
pyramidal, cerebellar, and 
parkinsonian features

Dyspraxic and 
motor dysfunc-
tion-related
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inventories exist to facilitate efficient screening; the most 
widely used are the Folstein Mini-Mental Status Exami-
nation (MMSE) [1] and Montreal Cognitive Assessment 
(MoCA) [2]. Commercially available computerized 
neuropsychological screening instruments are available 
to extend the bedside or office evaluation [43].

 5 Consider formal neuropsychological testing: standard-
ized and normed protocols represent the gold standard 
for characterizing current neurocognitive profile, 
thereby informing precise diagnosis and establishing a 
quantitative baseline for tracking [43].

18.3.2   Neurobehavioral Examination

A comprehensive hierarchical neurobehavioral domain- 
based examination is summarized in . Fig. 18.3.

       . Table 18.1 (continued)

Molecular/
histo- 
neuropathology

Clinical syndrome Clinical features

Behavioral Motor/autonomic Posture/gait

Cerebrovascular Ischemic Microvascular Bradyphrenia Bradykinesia Variable

Thrombo-
embolic

Variable Variable Variable

Hemorrhagic Microangio-
pathic

Variable Variable Variable

Lobar Variable Variable Variable

Ventricular fluid 
dynamics

Normal pressure hydrocephalus 
(NPH)

Dysexecutive
Depression

Secondary parkinsonism
Urinary dyscontrol

Secondary 
parkinsonism
Gait apraxia

Adapted from Goldstein [44]

Intrinsic PD-related
BPSD de�cits

(fronto-striatal)

PD-related autonomic
dysfunction Iatrogenic e�ects

Co-morbid BPSD
 •? Cerebrovascular component
 •? Other neurodegenerative
  (e.g., AD) component

BPSD in PD → PD-D

• Catecholaminergic
 changes
• Mimetic motor-a�ective
 interactions
• Mirror neuron blocking
• Psychogenic factors

Mood-related cognitive
impairment

       . Fig. 18.2 Complexly layered BPSD components in PD-D. (Adapted from Aloysi and Aron [45])

Comprehensive hierarchical
neurobehavioral domain-based
examination

– Consciousness
 • Arousal
 • Awareness
– Cognition
 • Attention
 • Language
 • Memory
 • Perceptual
 • Processing
 • Praxis
 • Executive
 • Thought content
– Emotional regulation
– Comportment

       . Fig. 18.3 Hierarchical neurobehavioral domain approach to BPSD 
assessment
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18.3.3   Neurodiagnostics (. Table 18.2)

18.4   Domain-Specific BPSD Management 
Guidelines

The goal of a comprehensive domain-specific diagnostic 
assessment is to help guide a correspondingly comprehensive 
and synergistic BPSD treatment, since integrated care opti-
mizes patient functionality, quality of life, risk prevention, 
and prognosis, as well as family/caregiver well-being. BPSD 
management can be further optimized by adhering to a cor-
respondingly hierarchical strategy, with detailed attention to 
the choreography of treatment components.

While dementias are customarily typified by their associ-
ated cognitive deficits, targeting BPSD is a fundamental man-
agement priority, including optimizing cognition. That is, 
“gluing” a patient back together behaviorally is foundational 
to ambitiously and comprehensively managing all aspects of 
dementia syndromes.

RE-SEAM (. Fig.  18.4) is a useful acronym summariz-
ing the initial approach to BPSD management for a patient, 
and family, “coming apart at the seams” from the escalating 
weight of a dementia syndrome.

The overarching strategy of BPSD management is defined 
by patient regulation and family education.

18.5   Sleep

Sleep regulation is foundational to optimal daytime cogni-
tive proficiency, mood stabilization, motor function, and 
overall behavioral functionality. Sleep dysregulation can 
be correspondingly associated with cognitive impairment, 
mood instability, motor impairment, and global behavioral 
 maladaptation, with potentially substantial impact on qual-
ity of life and safety (e.g., falls risk). In addition, sleep may 
be related to clearance of A-Beta protein from the brain, and 
sleep dysregulation has been investigated as a risk factor for 
AD [3].

Normal aging is associated with characteristic changes 
in the circadian rhythm [4]. The most common sleep pat-
tern developing in elderly individuals is advanced sleep-wake 
phase disorder in which sleep-onset is in early evening fol-
lowed by early morning awakening, consequently impairing 
daytime functionality [4]. Another common sleep pattern 
emerging in elderly patients is irregular sleep-wake rhythm 
disorder characterized by incomplete patches of sleep and 
wakefulness over 24 hours.

Beyond these common age-associated sleep pattern 
changes, select sleep disorders develop with increased pre-
dominance in older patient populations. Rapid eye move-
ment (REM)-related behavioral disorder (RBD) is a distinct 
parasomnia which can be associated with, and can often be an 
important early harbinger (sometimes by decades) of, select 
neurodegenerative disorders, including Parkinson’s disease 
and parkinsonian spectrum dementias. It is characterized by 
loss of muscle atony during REM sleep and resultant dream 
enactment [5]. Bed partners may notice fighting, shouting, or 
falling out of bed at night, and it can result in injury.

Sleep apnea is a sleep-respiratory disorder which can 
develop in older patients. Central and obstructive variants 
exist. Snoring and respiratory rate variation (including epi-
sodic gasping), often reported by bed partners, are common 
signs. Because sleep agents can worsen sleep apnea (e.g., via 

       . Table 18.2 BPSD neurodiagnostics

Brain imaging Structural CT

MRI

Functional Perfusion SPECT

Metabolic FDG-PET

Molecular DAT-SPECT

Amyloid PET

Blood tests Hematologic screens

Metabolic screens

Vitamin levels

Endocrine assays

Toxicity screens

Neurodegenerative genetic analyses

CSF testing CSF chemical, viral, and prion markers

CSF neurodegenerative markers

Electrophysiologic Electroencephalography (EEG)

BPSD management strategy
and therapeutic targets

: regulate
: educate

: sleep
: energy
: appetite, agitation
: mood

R
E
-
S
E
A
M

       . Fig. 18.4 RE-SEAM acronym summarizing initial approach to BPSD 
management
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central respiratory suppression), if clinical suspicion war-
rants, it is crucial to identify and manage this syndrome before 
initiating any neuropsychopharmacologic intervention.

Characterizing sleep dysregulation sufficient for initiat-
ing targeted treatment can routinely be achieved by means 
of a detailed history acquisition, including obtaining collat-
eral data from bed partners and/or caregivers. When clinical 
circumstances raise concern for a primary parasomnia and/
or respiratory sleep disorder, more definitive diagnosis via a 
diagnostic nocturnal polysomnogram (NPSG) is indicated. 
For example, NPSG is essential for diagnosing and precisely 
managing (e.g., via CPAP titration) sleep apnea.

Management of sleep disorders begins with counseling. 
Patients and caregivers should be educated regarding sleep 
hygiene. This includes establishing set bedtime and wake 
times, securing a comfortable sleep environment, removal 
of sleep-dysregulating stimuli, and limiting caffeine amount 
and timing.

Given the potentially deleterious impact of sleep dys-
regulation on global functionality, quality of life, and risk 
management (e.g., driving safety, falls prevention), if sleep 
dysregulation and associated daytime wakefulness distur-
bance persist despite sleep hygiene optimization, targeted 
treatment is indicated.

Only select geriatric sleep disorders have solid evidence- 
based practice guidelines for treatment. Advanced sleep- wake 
phase disorder can be addressed with bright light therapy in 
the evening. Melatonin is a gentle first-line option to regulate 
circadian rhythm disorders [6]. RBD treatment can start with 
melatonin but often requires clonazepam [5]. Despite the 
frequency and severity of sleep disorders in dementia, there 
remains little evidence-basis for guiding their management 
[6]. Nevertheless, since sleep-wake cycle disturbances can be 
highly disruptive to patient and family, judicious use of sleep-
facilitating agents may be required.

One strategy to follow when designing management of 
a geriatric sleep disorder is to identify any other aspects of 
patient neurovegetative function which might also require 
targeting, that is, to aim for achieving neuropsychopharma-
cologic synergy. For example, a geriatric patient with both 
initial insomnia and decreased appetite can be treated syner-
gistically via mirtazapine. Or a patient with a pain syndrome 
with nocturnal predominance (e.g., neuropathy, osteoarthri-
tis, spondylosis, etc.) can be treated with bedtime-only gaba-
pentin or pregabalin.

Trazodone has acquired widespread application to sleep 
disorders in a variety of fragile patient populations, including 
dementia patients [7]. Newer agents such as the melatonin 
receptor agonist ramelteon are also options [8]. Insomnia- 
specific agents such as the non-benzodiazepine GABA- 
agonists (zolpidem, eszopiclone, zaleplon), also known as 
Z-drugs) can be helpful and reasonably safe when deployed 
with adequate precision and monitoring [9].

18.6   Energy

Fatigue and subjective energy-related symptomatology are 
commonly associated with dementia syndromes.

For example, apathy may be the most common neuropsy-
chiatric feature of Alzheimer’s disease but is often overlooked 
[10]. Energy anomalies can be either intrinsic to the primary 
dementia etiology or common comorbid syndromes.

Detection and management of fatigue-associated disor-
ders commonly comorbid to dementia is essential, including 
screening for B12 deficiency, hypothyroidism, and anemia. 
Idiopathic fatigue and/or psychomotor retardation can be 
specifically targeted with CNS activating agents. A gradu-
ated algorithm including bupropion, amantadine, primary 
wakefulness agents (e.g., modafinil, armodafinil), and pri-
mary CNS stimulants (methylphenidate, amphetamine, and 
their derivatives) can all be considered in the management 
approach of fatigue [11]. Cholinesterase inhibitors such as 
donepezil, galantamine, and rivastigmine can also have acti-
vating effects [11].

If the need to advance to a primary CNS stimulant trial 
is reached, cardiology clearance, while not an official practice 
guideline, is wise to confirm absence of cardiac contraindica-
tions to ensure safety. Because of its relative safety, including 
absence of significant impact on seizure threshold a primary 
CNS stimulant trial is typically initiated with low-dose imme-
diate-release methylphenidate to facilitate dosing precision 
[11]. Once a satisfactory titration is achieved, conversion to a 
once-daily long-acting formulation can be considered.

18.7   Appetite

Appetite is one of the key neurovegetative functions, and 
nutritional status is important to help maintain adequate 
neurological and psychiatric function. Vitamin deficiencies 
such as thiamine, vitamin B12, folic acid, as well as micronu-
trient deficiencies have been associated with neuropsychiatric 
syndromes. Some common causes of poor appetite are loss of 
sense of smell, mood disorders, medical conditions and some 
medications. Poor oral intake may also be associated with 
paranoid delusions that food is being poisoned, apraxia, inad-
equate caretaking, or dysphagia. A medical evaluation should 
be performed, the cause of the change in eating habits should 
be ascertained, and the problem addressed appropriately. The 
majority of patients with Alzheimer’s disease, up to 80%, will 
suffer from an eating or swallowing disturbance [12], often in 
the later stages of the disease. Some patients require an evalu-
ation with a speech pathologist and may include a formal 
swallowing evaluation. Treatment options may include nutri-
tional supplements, additional caregiver assistance, creating 
a pleasant social milieu, providing familiar, favorite foods, or 
treating underlying medical or psychiatric conditions [13].
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In addition to under-eating, overeating may develop in 
the setting of neurologic disease, particular in frontotemporal 
lobar dementia in which one of the early signs can be a change 
in dietary preferences or overeating [14]. Environmental 
measures to ensure access to appropriate quantities of nutri-
tious food and restricting the compulsive eating is important. 
A case report describes the use of low dose topiramate to 
control abnormal eating and drinking behaviors in FTD [15]. 
Kluver-Bucy syndrome, characterized by hyperorality, pla-
cidity, hypermetamorphosis, dietary changes, and changes in 
sexual behavior and visual agnosia, may emerge due to injury, 
vascular insults, or degeneration of the temporal lobes [16].

18.8   Agitation and/or Psychosis

Agitation, in contrast to many other types of BPSD, is intrin-
sically defined by a patient’s outwardly defined features. 
Agitation can be among the most challenging BPSD compo-
nents to manage.

The initial approach to dementia-related agitation should 
be nonpharmacological, including caregiver education, 
milieu management, and identifying any underlying cause of 
the behavior, such as pain, under-/overstimulation, and con-
stipation [17]. Additional behavioral interventions include 
environmental modification, caregiver skill development, 
activity engagement, music therapy, exercise, aromatherapy, 
light therapy, etc.

Neuropsychopharmacologic management is reserved 
for agitation-related behaviors which represent risk to the 
patient and/or others and are unresponsive to other means 
of control. Multiple psychotropic classes can be employed to 
target agitation. Agent selection typically involves a methodi-
cally graduated approach guided by specific agitation fea-
tures, synergistic targeting of other BPSD components, and 
side effect vulnerability profile.

 z Antidepressants
Antidepressants can be used to target impulsivity, and can be 
particularly helpful for behavioral disturbances in FTD. The 
CitAD study examined the effects of citalopram for agita-
tion in AD; results suggest that citalopram can be effective 
in reducing agitation and caregiver distress, with improve-
ment in the clinical global impressions of change in 40% of 
the citalopram group compared to 26% of the placebo arm. 
Maximum dosage has been revised to 20 mg due to risk of 
adverse cardiac effects, including QT interval prolonga-
tion [18]. Cognitive adverse effects were also noted [18]. 
Trazodone is a weak antidepressant but has a gentle sedating 
effect (hence its common application in geriatric sleep regu-
lation) which can be helpful for ameliorating agitation.

 z Anticonvulsants
There is limited evidence for use of anticonvulsants for agita-
tion [19]. However, a graduated approach can start with gaba-
pentin and culminate with valproate; latter can be an especially 
effective agent for agitation refractory to other interventions.

 z Primary Anxiolytics
Buspirone is an atypical primary anxiolytic which can some-
times ameliorate agitation. Benzodiazepines are generally 
not recommended in the elderly, and are associated with 
cognitive impairment, delirium, and fall-related trauma [9]. 
However, like all psychotropics, when dementia-related agi-
tation both (a) represents unacceptable risk to patient/oth-
ers, and (b) is refractory to all other interventions, strategic 
benzodiazepine use with an intermediate half-life agent like 
lorazepam can be considered.

 z Neuroleptics
American Psychiatric Association (APA) guidelines (2016) 
[20] provide recommendations on the use of antipsychotics 
in management of dementia-related agitation and/or psy-
chosis (DRAP). Despite risk, neuroleptics retain utility in 
select circumstances when DRAP (a) represents unaccept-
able danger to patient/others; (b) treatment has the potential 
to relieve patient distress and/or caregiver burden; and (c) 
behavior is refractory to all other interventions.

Antipsychotics are classified as first generation (typical) 
or second generation (atypical). First generation neurolep-
tics, such as haloperidol are predominantly dopamine (D2) 
receptor blockers and carry more risk of extrapyramidal 
side effects (EPS), including parkinsonism, tremor, gait 
disturbance, and tardive dyskinesia. Second-generation 
neuroleptics include olanzapine, risperidone, quetiapine, 
and aripiprazole. These agents block D2-receptors but also 
have complex effects on multiple other transmitter systems 
including serotonin receptors (5HT2A). These agents gener-
ally carry less EPS risk.

APA guidelines do not specify particular neuroleptics but 
do indicate that haloperidol, outside of its role in the treatment 
of delirium, should not be first line treatment for nonemer-
gent use in BPSD. Otherwise, choice of neuroleptic should be 
guided by phenomenology profile and available evidence base. 
The CATIE-AD (Clinical Antipsychotic Trials of Intervention 
Effectiveness–Alzheimer’s Disease) Study (2008) [21] dem-
onstrated greater efficacy of risperidone or olanzapine over 
quetiapine. Despite the common challenge of noncompli-
ance complicating BPSD-related agitation, use of long-acting 
injectable depot agents is not recommended in the absence of 
a co-occurring chronic primary psychotic disorder.

Neuroleptics carry significant risks of adverse effects. In 
fact, neuroleptics are “black-boxed” for use in DRAP.  All 
first and second generation antipsychotics carry a black-box 
warning for increased risk of mortality. Atypical antipsychot-
ics were first implicated in 2005 when the FDA black box 
warning was issued based on meta-analyses revealing that 
15 of 17 placebo-controlled studies showed increased mor-
tality risk of 1.6–1.7 due to cardiac and infectious causes in 
elderly patients with BPSD who were treated with olanzap-
ine, risperidone, aripiprazole, or quetiapine [22]. Mortality 
risk with typical agents can be up to 37% higher than with 
atypicals [23]. This risk appears to be cumulative and per-
sists with ongoing treatment [24]. The DART-AD (Dementia 
Antipsychotic withdRrawal Trial  – Alzheimer’s disease) 
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study showed increased risks of mortality associated with 
antipsychotics [25]. Both first- and second-generation (ris-
peridone) neuroleptics were studied up to 3 years. Reduced 
survival was found in the neuroleptic-treated group relative 
to the placebo-treated group at 12-month endpoint (70% 
vs. 77%), as well as at 36-month follow-up (30% vs. 59%) 
[25]. While individual risks carried by specific neuroleptics 
remains ill- defined, one study comparing the relative mortal-
ity risk of four different agents over 180 days found morbidity 
risk with haloperidol to be greatest, followed by risperidone, 
olanzapine, and quetiapine [26].

Antipsychotics can also have cognitive side effects, rang-
ing from subtle dysexecutive features to abulia and unaccept-
able sedation [27], mediated through anticholinergic and/or 
antidopaminergic mechanisms [28]. These effects, in combi-
nation with potential orthostatic hypotensive vulnerability, 
can significantly increase falls risk.

Before initiating a neuroleptic for DRAP, a careful assess-
ment of risks and benefits of antipsychotic treatment must be 
made, taking into consideration severity, dangerousness, and 
distress caused by DRAP to the patient and impact on others/
milieu. Use of a quantitative measure for monitoring is rec-
ommended. The Neuropsychiatric Inventory (NPI) is a useful 
rating scale for this purpose [29]. A discussion should be held 
with the patient and family/health care proxy before starting 
an antipsychotic. Starting dose should always be low, and then 
gently titrated to minimal effective dosage to control symp-
toms. Tolerability and risks should be continually reviewed.

When there is absence of response after a reasonably 
adequate trial by dosage and duration (e.g., 4  weeks), the 
neuroleptic should be gradually discontinued. If there is a 
positive response, a joint patient/family discussion should be 
held regarding risks/benefits of continued treatment relative 
to goals of care. APA guidelines recommend that when BPSD 
symptoms do respond to antipsychotics, and there are no 
prior failed attempts at discontinuation, attempt should be 
made to taper and withdraw the medication within 4 months 
[20]. However, relapse risk may be high: for a group of 
patients with AD and psychosis or agitation-aggression who 
responded to risperidone and maintained on treatment for 
16 weeks, subsequent randomization to placebo led to relapse 
rate of 48% over the next 16 weeks while only 15% of those 
maintained on medication showed re-emergence of symp-
toms [30]. In contrast, a Cochrane review [31] concluded 
that some patients may be able to tolerate antipsychotic dis-
continuation, especially if DRAP signs are less severe.

Pimavanserin is a novel agent recently approved solely 
for Parkinson’s disease-related psychosis [32]. Despite its 
novel pharmacology, pimavanserin is “black-boxed” for 
non-PD DRAP. Nevertheless, given the common parkinso-
nian dementia management challenge of simultaneous need 
for levodopa-based motoric optimization and parkinsonian 
cognitive dysfunction (including psychosis) exacerbated by 
levodopa, pimavanserin offers an innovative means for bal-
ancing these commonly conflicting management demands.

An increasingly available and potentially promisingly 
innovative DRAP treatment option is medical marijuana. 

This is commonly formulated as an oral oil combination 
of tetrahydrocannabinol (THC) and cannabidiol (CBD) in 
variable proportions depending on indications. Currently, 
10 out of 24 states that license medical marijuana include 
dementia as one of the qualifying conditions [33]. Several 
studies of THC for agitation in dementia have demonstrated 
safety [34, 35], while one study showed that cannabis oil 
containing THC can significantly reduce delusions, agita-
tion/aggression, irritability, apathy, insomnia, and caregiver 
distress as measured by the NPI [29]. Further studies are 
needed to inform development of evidence-based practice 
guidelines.

18.9   Mood

Mood disorders are commonly associated with dementias. 
They can be an independent comorbid process or intrin-
sic feature of the dementia etiology (e.g., as in Parkinson’s 
disease dementia PD-D). Affective phenomenology occur-
ring within the context of a dementia can be quite protean. 
Regardless of mechanism, affective symptomatology can sig-
nificantly contribute to cognitive impairment (e.g., pseudo 
dementia). For example, . Fig. 18.5 shows fMR images dem-
onstrating differences in neuronal activation in attentional 
(cingulate) and memory (hippocampus) substrates when 
contrasting depressed patients with matched normal con-
trol subjects while performing a cognitive task [36]. Given 
the potential for mood disorders to exacerbate cognitive/
behavioral dysfunction, and their tendency to be responsive 
to treatment, management of dementia-associated mood dis-
orders should be given high priority.

Presentation of dementia-associated depression (DAD) 
can vary significantly. Mild depression can manifest as grad-
ual failure-to-thrive complicated by malnutrition, dehydra-
tion and weight loss, while severe cases may appear as the 
rapid deterioration and loss of function atypical of the under-
lying dementia disease course.

Treatment of depression in dementia parallels that in 
nondemented elderly, including such principles as avoid-
ing anticholinergic agents, initiating treatment at a low dose 
and gradually titrating to therapeutic effect, and monitoring 
closely for potential side effects.

While evidence base remains variable, DAD is generally 
treatable and should be aggressively targeted. Selective sero-
tonin reuptake inhibitors (SSRIs) such as sertraline, citalo-
pram, and escitalopram are typically first-line options. If an 
SSRI is ineffective, a Serotonin and Norepinephrine reuptake 
inhibitor (SNRI) such as venlafaxine or desvenlafaxine may 
be tried. Bupropion can be particularly helpful for psychomo-
torically slowed depression and can synergistically enhance 
executive functioning. Should depression be severe and fail 
to respond to treatment with oral agents, have psychotic fea-
tures, and/or is associated with catatonia, electroconvulsive 
therapy (ECT) may be indicated [37].

Pseudobulbar affect, also known as pathologic laugh-
ing or crying (PLC), involves affective dysregulation 
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disconnected from context. Such seeming emotional “incon-
tinence” is most commonly associated with neurologic 
syndromes including stroke, amyotrophic lateral sclerosis 
(ALS), multiple sclerosis (MS), and parkinsonian spectrum 
disorders [38]. A “catastrophic reaction” characterized by 
intense behavioral dysregulation triggered by anger or hos-
tility represents a similar failure of regulatory control, often 
linked to underlying damage to frontal, parietal, cerebellar, 
and brainstem regions [38, 39]. Treatment options include 
the relatively new combination agent dextromethorphan/
quinidine (Nudexta®), tricyclic antidepressants (TCAs), and 
SSRIs [38].

Late-onset mania in general is often associated with vas-
cular disease or other neurological disorders [40].

A variety of dementia types can be associated with dis-
inhibition, impulsivity, hyperactivity, and other manic-like 
symptoms. Frontotemporal lobar dementia (FTD) can be 
more likely to present with a manic syndrome [41]. Treatment 
can include anticonvulsant mood stabilizers (e.g., valproic 
acid), lithium, and/or atypical antipsychotics.

18.10   Management Infrastructure Design

18.10.1   Multidisciplinary Care Team

By its very multineural system nature, and common multi-
medical system comorbidities, BPSD management necessar-
ily requires a multidisciplinary approach. Team components 
can be distinguished between “core” and “syndrome- specific”:

 5 Core Team:
 5 Geriatric psychiatry
 5 Neuropsychiatry
 5 Cognitive/behavioral neurology
 5 Geriatrics
 5 Neuropsychology
 5 Social work/care manager

 5 Syndrome-specific
 5 Movement disorder neurology
 5 Vascular neurology
 5 Sleep disorders
 5 Cardiologist

       . Fig. 18.5 Neural substrates of depression-associated cognitive impairment. (Reprinted with permission from American Journal of Psychiatry – 
De Asis et al. [36])
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 5 Neuro-urology
 5 Pain management
 5 Physical therapy
 5 Occupational therapy
 5 Speech and swallow therapy
 5 Visiting nurse services

Since management of one neural system commonly impacts 
another neural system (e.g., optimizing motor function in 
PD via use of dopaminergic agents routinely impacts cog-
nitive/affective/behavioral function), integrated, synergistic 
management coordination is critical. To meet this challenge, 
one team member should be recognized as “quarterback,” 
overseeing care to ensure multidisciplinary management is 
efficiently optimized and maximally aligned with explicit 
goals of care.

Outpatient dementia management is enhanced by 
dementia care coordination services; this can delay transition 
from home to a facility. The Maximizing INDependence at 
home trial (MIND), a model in which nonclinical commu-
nity workers trained and supervised by geriatric clinicians 
provided home-based dementia care coordination, resulted 
in fewer unmet needs, delayed placement, and improved self- 
reported quality of life [42].

18.10.2   Environment/Milieu Management

Optimizing a dementia patient’s home milieu can substan-
tially ameliorate BPSD symptomatology.

This typically includes:
 5 Maximizing daytime light exposure to reduce sun- 

downing vulnerability.
 5 Maintaining constancy of physical configuration.
 5 Maintaining staffing constancy.
 5 Optimizing daytime structured activity engagement.

18.10.3   Home Services

Visiting nursing agencies frequently have a behavioral spe-
cialty branch to provide in-home psychiatric services. This 
can be a valuable resource for patients who might not be 
able to travel to an outpatient practice setting, in addition to 
providing a data-rich window on patient status within their 
home environment via home safety, nutritional resource, 
home hygiene, falls risks, and other important assessments. 
Physical therapy, speech therapy, and occupational therapy 
services are often available for home provision. Within those 
rare circumstances in which (a) there exists grounds for con-
cern regarding serious BPSD-related patient safety risk, and 
(b) intervention required to secure safety is obstructed by 
patient noncompliance and/or family opposition, consider-

ation should be given for reporting situation to relevant local 
adult protective service agencies.

18.10.4   Community Resources

Structured Daily Activity/Quality-of-Life Enrichment A 
structured daily activity schedule customized to patient’s inter-
ests, intellectual capacity, physical capacity, and compartmen-
tal regulatory capacity can be important for both managing 
BPSD symptomatology and patient course overall. Agencies 
and local volunteer programs can provide visiting companions 
which can facilitate patient engagement in structured activities 
and relieve family/caregiver burden. Adult day programs can 
provide a substantial structure for socialization and orienta-
tion. Local cultural institutions often have programs tailored 
toward patrons with dementia- related BPSD.

Family/Caregiver Support Educational Resources: The 
Alzheimer’s Association is a well-established organization 
founded in 1980. It has an educational website, holds seminars 
in the community, and has BPSD-tailored patient programs.

18.10.4.1   Outpatient Versus Hospital 
Management

Most behavioral disturbances can be managed within an 
outpatient setting. However, when behavior endangers the 
safety of the patient and/or others, hospitalization may be 
warranted either to a medical unit or a geriatric psychiatry 
unit. All patients with an acute behavioral change, includ-
ing patients with known BPSD, warrant an adequate medi-
cal evaluation on presentation to the emergency department 
in order to ensure identification of conditions which could 
cause a delirium (e.g., urinary tract infection, electrolyte 
disturbance, dehydration, vitamin deficiency, pneumonia, 
etc.), targeted treatment of which has the potential to restore 
baseline behavioral regulation and enable prompt return to 
current living configuration.

18.10.4.2   Indications for Living Configuration 
Change

It is important for the care team to educate family/caregiv-
ers regarding relevant criteria for determining optimal living 
configuration for patients with BPSD.  As symptomatology 
evolves with dementia, it is also important to periodically 
check-in for any changes in patient status to ensure that cur-
rent living configuration remains both safe and quality-of- life 
optimized. Costs and benefits regarding a living configura-
tion change over time with dementia progression, thereby 
potentially changing their net balance regarding a particular 
configuration (see . Fig. 18.6). Living configuration options 
which gradually progress from supervision to cueing to full 
assistance are summarized in . Table 18.3.
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 Case Conclusion

The case of Mr. N describes a patient with a cluster of cogni-
tive, affective, perceptual, behavioral, and motoric symptoms 
which fit the syndrome of dementia with Lewy Bodies (DLB). 
His additional evaluation might include a sleep study to diag-
nose REM behavioral disturbance, and rule out sleep apnea 
due to large body habitus and excessive daytime fatigue. 
Neuropsychological testing would be helpful to clarify the 
cognitive dysfunction profile to inform optimal current man-
agement, prognosis, and establish quantitative benchmark 
for tracking. Treatment strategies might include an activating 
antidepressant such as bupropion for mood, energy, motivation, 
and executive function; a cholinesterase inhibitor such as done-
pezil, galantamine, or rivastigmine for cognition; and counsel-
ing him on sleep hygiene.
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 z Part 1. Competencies
 5 Be able to define the clinical characteristics of 

delirium
 5 List some of the potentially reversible causes of 

delirium

 5 Describe effective delirium prevention strategies in 
the hospital

 5 Describe effective delirium treatment strategies

Ms. S is a 73-year-old woman with a past 
medical history of hypertension and alcohol 
and tobacco abuse and recently diagnosed 
with small cell carcinoma of the lung that 
has metastasized to the bones. After 
meeting with her oncologist, she decided to 
opt out of any cancer-directed chemothera-
pies and focus on comfort with the months 
of life she has left. She is very interested in 
enrolling in hospice and wants to talk to her 
primary care physician about it.

Ms. S comes into the emergency 
department presenting with the history of 

a fall but unable to explain how she feels 
now or what happened. She indicates that 
she just feels “funny.” An hour later, her 
daughter and surrogate joins her in the 
emergency department. She tells you that 
she’s heard her fall a few times in the 
house. The first time she thinks that the 
patient hit her left side and ear. She shares 
her concern that she has been drinking 
more in the last 2 weeks—drinking a total 
of two gallons of Jack Daniels over this 
time period. She has also not been eating 
much over the last weeks. Before the prior 

few weeks, she has been able to walk to the 
liquor store alone, but she now has to pay 
someone to do it for her. Her last drink was 
2 days ago.

In the emergency department, her 
blood pressure is 156/70 with a pulse of 96. 
She appears frail and disheveled. She 
repeatedly tells you she is confused about 
what happens and that she feels funny but 
cannot tell you where she is or what day it 
is. Other than this, she does not answer 
your questions. Her clothes smell strongly 
of urine. What is going on?

 Case

19.1   Definitions of Delirium

Delirium is a syndrome of altered cognition and attention 
that is acute, fluctuating, and associated with inattention, dis-
organized thinking, and altered level of consciousness. 
Although usually reversible, it’s common, frequently missed, 
and dangerous.

There are several subtypes of delirium that may look very 
different:

 5 Hyperactive delirium: Also described as agitated, hyper-
aroused, and hyperalert delirium. It’s characterized by 
restlessness, agitation, increased speech, hallucinations, 
and delusions. It is common as medication adverse effects 
as well as alcohol and drug withdrawal. “Sundowning,” a 
clinical state in which people develop hyperactive 
delirium at night, is common in hospitalized older adults.

 5 Hypoactive delirium: Can also be described as apathetic, 
hypoalert, or hypoaroused delirium. Hypoactive 
delirium is more difficult for clinicians to identify. It is 
characterized by patients being hypoalert and lethargic, 
quiet, and apathetic. It is common in metabolic distur-
bances including hepatic encephalopathies, hypoxia, 
hypercapnia, and certain medications such as anticho-
linergics. Hypoactive delirium also often occurs most 
commonly in older adults and in palliative settings. It’s 
difficult to differentiate from states of medication 
sedation and lethargy associated with end of life.

 5 Mixed delirium: Mixed delirium occurs when individu-
als fluctuate between hypoactive and hyperactive 
delirium. Most individuals display daytime sedation 
with nocturnal agitation and behavioral problems.

 5 Delirium tremens: Delirium tremens is the acute 
hallucinations and disorientation as a result of alcohol 
withdrawal. It is accompanied by tachycardia, diaphore-

sis, hypertension, and hyperthermia. Given that it begins 
48–96 hours after last drink and lasts 1–5 days, it is 
critical to take a thorough alcohol intake history to 
diagnose delirium tremens.

 5 Terminal delirium: Terminal delirium occurs in the last 
days of life and is thought to be caused by multiorgan 
failure. It is distinct from other delirium subtypes in that 
due to its cause it may not be reversible, and medication 
treatment strategies are different than for nonterminal 
delirium.

 5 Subsyndromal delirium has been defined as the presence 
of some core diagnostic symptoms that do not meet the 
criteria for diagnostic threshold. Prevalence rates of 
30–50% have been reported in intensive care units. A 
prodromal phase lasting for hours to days can occur 
before full syndromal delirium becomes evident. This 
includes sleep disturbances, vivid dreams, frequent calls 
for assistance, and anxiety.

19.2   Background: Prevalence 
and Importance of Delirium

Delirium can occur at any age, but it occurs more com-
monly in patients who are elderly and have compromised 
mental status. Delirium is incredibly common in hospital-
ized older adults, occurring in 14–56% of elderly patients 
who are hospitalized [1]. It significantly increases hospital 
and intensive care unit length of stays [2, 3]. Delirium is 
present in at least 20% of hospital stays for adults over the 
age of 65. It has been found in 40% of patients admitted to 
intensive care units. Prevalence of postoperative delirium 
following general surgery is 5–10% and as high as 42%  
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following orthopedic surgery. As many as 80–85% of 
patients develop delirium near death [14].

Delirium results in increased hospital length of stay and 
costs [4]. Moreover, delirium often results in significant mor-
bidity, with downstream effects such as functional decline, 
aspiration, and death [4]. Delirium tremens increases risk of 
seizure and cardiac events as a result of alcohol withdrawal. 
Delirium can be a symptom of a medical emergency; thus, it 
is important to promptly respond to it and assess for possible 
causes.

Delirium has significant impacts on caregivers as well 
as patients and is extremely common among nursing home 
residents. Both hypoactive and hyperactive delirium can 
be distressing to families, resulting in higher caregiver bur-
den and nursing home placement. Financially, delirium is 
associated with higher healthcare cost across every setting 
of care.

The relationship of delirium with other geriatric syn-
dromes such as frailty is complex because the same risk fac-
tors for frailty can cause delirium, and episodes of delirium 
increase the risk of frailty and further poor outcomes.

As stated above, delirium is particularly common at the 
end of life, where up to 85% of patients experience delirium 
in the last 2  weeks. Addressing delirium in this setting is 
critical for the patient and family’s quality of life.

19.3   Pathophysiology of Delirium

The mechanism of delirium still is not fully understood. 
Delirium results from a wide variety of structural or physio-
logical insults. The neuropathogenesis of delirium has been 
studied in patients with hepatic encephalopathy and alcohol 
withdrawal. Research in these areas still is limited. The main 
hypothesis is reversible impairment of cerebral oxidative 
metabolism and multiple neurotransmitter abnormalities. 
The following observations support the hypothesis of multi-
ple neurotransmitter abnormalities.

19.3.1   Acetylcholine

Data from animal and clinical studies support the hypothesis 
that acetylcholine is one of the critical neurotransmitters in 
the pathogenesis of delirium [4]. A small prospective study 
among patients who have undergone elective hip replace-
ment surgery showed reduced preoperative plasma cholines-
terase activity in as many as one quarter of patients. In 
addition, reduced preoperative cholinesterase levels were 
significantly correlated with postoperative delirium [5].

Clinically, good reasons support this hypothesis. 
Anticholinergic medications are a well-known cause of acute 
confusional states, and patients with impaired cholinergic 
transmission, such as those with Alzheimer disease, are par-
ticularly susceptible. In patients with postoperative delirium, 
serum anticholinergic activity is increased.

19.3.2   Dopamine

In the brain, a reciprocal relationship exists between cholin-
ergic and dopaminergic activities. In delirium, an excess of 
dopaminergic activity occurs. Symptomatic relief occurs 
with antipsychotic medications such as haloperidol and 
other neuroleptic dopamine blockers.

19.3.3   Serotonin

Human and animal studies have found that serotonin is 
increased in patients with hepatic encephalopathy and septic 
delirium. Hallucinogens such as LSD act as agonists at the 
site of serotonin receptors. Serotoninergic agents also can 
cause delirium.

19.3.4   Gamma-Aminobutyric Acid (GABA)

In patients with hepatic encephalopathy, increased inhibitory 
GABA levels also are observed. An increase in ammonia lev-
els occurs in patients with hepatic encephalopathy, which 
causes an increase in the amino acids glutamate and gluta-
mine, which are precursors to GABA.  Decreases in CNS 
GABA levels are observed in patients with delirium resulting 
from benzodiazepine and alcohol withdrawal.

19.3.5   Cortisol and Beta-Endorphins

Delirium has been associated with the disruption of cortisol 
and beta-endorphin circadian rhythms. This mechanism has 
been suggested as a possible explanation for delirium caused 
by exogenous glucocorticoids.

19.3.6   Melatonin

Disturbed melatonin disturbance has been associated with 
sleep disturbances in delirium [6].

19.4   Other Mechanisms of Delirium

19.4.1   Inflammatory Mechanism

Recent studies have suggested a role for cytokines, such as 
interleukin-1 and interleukin-6, in the pathogenesis of delir-
ium. Following a wide range of infectious, inflammatory, and 
toxic insults, endogenous pyrogens, such as interleukin-1, 
are released from the cells. Head trauma and ischemia, which 
frequently are associated with delirium, are characterized by 
brain responses that are mediated by interleukin-1 and  
interleukin- 6 [7, 8].
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19.4.2  Stress Reaction Mechanism

Studies indicate psychosocial stress and sleep deprivation 
facilitate the onset of delirium.

19.4.3  Structural Mechanism

The specific neuronal pathways that cause delirium are 
unknown. Imaging studies of metabolic (e.g., hepatic 
encephalopathy) and structural (e.g., traumatic brain injury, 
stroke) factors support the hypothesis that certain anatomi-
cal pathways may play a more important role than others. 
The reticular formation and its connections are the main sites 
of arousal and attention. The dorsal tegmental pathway pro-
jecting from the mesencephalic reticular formation to the 
tectum and the thalamus is involved in delirium.

Disrupted blood-brain barrier can allow neurotoxic 
agents and inflammatory cytokines to enter the brain and 
may cause delirium. Contrast-enhanced MRI can be used to 
assess the blood-brain barrier [9, 10].

Visuoperceptual deficits in delirium such as hallucina-
tions and delusions are not due to the underlying cognitive 
impairment [11]. Visual hallucinations during alcohol- 
withdrawal delirium are seen in subjects with polymor-
phisms of genes coding for dopamine transporter and 
catechol-O-methyltransferase (COMT) [12].

19.5   Diagnosing Delirium (. Table 19.1)

To make an accurate diagnosis, periodic application of diag-
nostic criteria such as CAM or DSM-IV criteria and knowl-
edge of the patient’s baseline mental status is imperative.

While delirium is common, it is underdiagnosed, espe-
cially in the hospital setting with an estimated one third to 
two thirds of delirium episodes not identified [1]. The recog-
nition of delirium can be delayed by infrequent observation 
or documentation. Daily cognitive assessment without for-

mal assessments of attention span and fluctuation may give 
false results. The physicians depend on nursing notes to iden-
tify a fluctuating course, and such information may be less 
than adequate for developing a timely diagnosis.

For this reason, extensive work has been done to establish 
useful diagnostic approaches for delirium across healthcare 
settings. The clinical hallmarks of delirium are decreased 
attention span and a waxing and waning type of confusion. 
This can be very difficult for clinicians to diagnose because it 
requires an understanding of a patient’s baseline to assess if 
their current mental state represents an aberration. For 
example, in our clinical case, Ms. S is clearly not responding 
to questions the way she normally does, but this could only 
be understood through taking a close history from her 
daughter.

The Mini-Cog can be a predictor of in-hospital delirium. 
At the time of admission to the hospital, if the older adult 
patient does not have a history of cognitive impairment, the 
Mini-Cog can be used to identify patients at high risk for in- 
hospital delirium.

While the Diagnostic and Statistical Manual of Mental 
Disorders (DSM) outlines detailed criteria for the clinical 
diagnosis of delirium (. Figs. 19.1 and 19.2) [5], extensive 
work has been done to translate these criteria to a valid and 
clinically useful assessment tool, the Confusion Assessment 
Method (CAM) [6].

The CAM was developed through expert translation of 
the four DSM-III diagnostic criteria: (1) acute onset and fluc-
tuating course, (2) inattention, (3) disorganized thinking, 
and (4) altered level of consciousness [6]. The CAM was 
designed to be administered in 5  minutes or less and has 

       . Table 19.1 Differentiating features of delirium and 
dementia

Features Delirium Dementia

Onset Acute Insidious

Course Fluctuating Progressive

Duration Days to weeks Months to years

Consciousness Altered Clear

Attention Impaired Normal, except in 
severe dementia

Psychomotor 
changes

Increased or 
decreased

Often normal

Reversibility Usually Rarely

A. A disturbance in attention (i.e., reduced ability
 to direct, focus, sustain, and shift attention) and
 awareness (reduced orientation to the
 environment).
B. The disturbance develops over a short period of
 time (usually hours to a few days), represents a
 change from baseline attention and awareness,
 and tends to �uctuate in severity during the
 course of a day.
C. An additional disturbance in cognition (e.g.,
 memory de�cit, disorientation, language,
 visuospatial ability, or perception).
D. The disturbances in Criteria A and C are not
 better explained by another preexisting,
 established, or evolving neurocognitive disorder
 and do not occur in the context of a severely
 reduced level of arousal, such as coma.
E. There is evidence from the history, physical
 examination, or laboratory �ndings that the
 disturbance is a direct physiological consequence
 of another medical condition, substance
 intoxication or withdrawal (i.e., due to a drug of
 abuse or to a medication), or exposure to a toxin,
 or is due to multiple etiologies.

       . Fig. 19.1 DSM-V classification of delirium
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since been adapted for the intensive care unit (ICU) setting, 
through the CAM-ICU [7].

The CAM is comprised of ten items assessing delirium. In 
a systematic review of validation studies of the CAM across 
multiple clinical settings (ICU, emergency, and institutional), 
CAM had an overall sensitivity of 94% (95% confidence 
interval, CI, of 91–97%) and specificity of 89% (95% CI of 
85–94%) [8]. A short form of the CAM, called the CAM-S, 
has four items and has been demonstrated to be as accurate 
as the CAM in predicting inpatient length of stay, mortality, 
and odds of nursing home admission within two cohorts of 
hospitalized older adults [9].

While the CAM is the most widely used assessment 
instrument for delirium, several others exist. They include 
the Delirium Symptom Inventory (DSI) and the Intensive 
Care Delirium Screening Checklist (ICDSC). The DSI con-
tains 107 items, 44 of which are interviewer observations, 
making it more useful for in-depth research work than clini-
cal applications [10]. The ICDSC, like CAM-ICU, is designed 
to assess for delirium in the ICU, but it considers observa-
tions collected over 8–24  hours. The CAM-ICU takes data 
gathered from the patient at one point in time [11].

While CAM assesses for the presence of delirium, it is not 
intended to assess for severity. Delirium symptom severity can 
be assessed by the Delirium Detection Scale (DDS) and the 
Memorial Delirium Assessment Scale (MDAS). The MDAS in 
particular should not be used to diagnose delirium, only to 
assess for fluctuations in symptoms after a diagnosis has been 
made as it does not contain all corresponding clinical indica-
tors of delirium, such as the acuity of symptom onset [12].

19.6   The Management of Delirium

19.6.1   Risk Factors

Dementia is one of the strongest most consistent risk factors. 
Underlying dementia is observed in 25–50% of patients. The 
presence of dementia increases the risk of delirium 2–3 
times. Low educational level, which may be an indicator of 
low cognitive reserve, is associated with increased vulnera-
bility to delirium.

Other important independent risk factors:
 5 Use of physical restraints
 5 Malnutrition

 5 Use of a bladder catheter
 5 Any iatrogenic event
 5 Use of three or more medications
 5 Unfamiliar environment
 5 Dysphoric mood and hopelessness

The first critical principle of delirium management is to iden-
tify and reverse any contributing factors. The Hospital Elder 
Life Program has demonstrated great success in reducing 
delirium in the hospital setting through providing daily visits 
to stimulate and orient older adults, correct hearing and vision 
deficits, promote relaxation and nighttime sleep, mobilize 
older adults, promote good nutrition, and limit polypharmacy. 
These approaches can be applied across settings of care. Despite 
every effort, no cause for delirium can be found in some 
patients. Components of delirium management include sup-
portive therapy and pharmacological management. Fluid and 
nutrition should be given carefully because the patient may be 
unwilling or physically unable to maintain a balanced intake.

Almost any medical illness, intoxication, or medication can 
cause delirium. Often, delirium is multifactorial in etiology, and 
the physician treating the delirium should investigate each cause 
contributing to it. Nonreversible factors, such as age, dementia, 
disability, and recent surgery, increase the risk of delirium.

Medications are the most common reversible cause of 
delirium. Nearly any medication can potentially contribute 
to delirium, and polypharmacy (or the total number of med-
ications) is a risk factor for delirium. Some specific classes of 
medications have been strongly associated with risk of delir-
ium, especially in frail older adults and those with dementia. 
Also in older adults, medications at therapeutic doses and 
levels can cause delirium.

Medications at high risk of inducing delirium are the fol-
lowing:

 5 Anticholinergics, which include histamine blockers like 
diphenhydramine and hydroxyzine, antispasmotics, 
diuretics like furosemide, antiarrhythmics such as 
digoxin, and oxybutynin

 5 Benzodiazepines and discontinuation of benzodiazepines
 5 Opioids, especially at high doses or with rapid changes 

(although untreated pain can also cause delirium)
 5 Antidepressants and antipsychotics
 5 Steroids and discontinuation of steroids

Several potentially reversible causes of delirium such as 
infection and metabolic abnormality may be harbingers of 
impending critical illness. Therefore, it is critical to assess for 
these causes.

Metabolic causes:
 5 Fluid and electrolyte abnormalities, acid-base distur-

bances, and hypoxia
 5 Hypoglycemia
 5 Hepatic or renal failure
 5 Vitamin deficiency states (especially thiamine and 

cyanocobalamin)
 5 Endocrinopathies associated with the thyroid and 

parathyroid

 1. Acute onset or symptom
  �uctuation
 2. Inattention
 3. Disorganized thinking
 4. Altered level of consciousness

For diagnosis, must have 1 and 2 as well
as either 3 or 4.

       . Fig. 19.2 Features of delirium assessed in the CAM-S

Diagnosis and Management of Delirium



242

19

Infectious causes:
 5 CNS infections such as meningitis
 5 Encephalitis
 5 HIV-related brain infections
 5 Septicemia
 5 Pneumonia
 5 Urinary tract infections

Structural changes:
 5 Closed head injury or cerebral hemorrhage
 5 Cerebrovascular accidents, such as cerebral infarction, 

subarachnoid hemorrhage, and hypertensive encepha-
lopathy

 5 Primary or metastatic brain tumors
 5 Brain abscess

Hypoperfusion states:
 5 Shock
 5 Congestive heart failure
 5 Cardiac arrhythmias
 5 Anemias

Toxic causes:
 5 Substance intoxication – alcohol, heroin, cannabis, PCP, 

and LSD
 5 Substance withdrawal from alcohol, opioids, and 

benzodiazepines

Operation-related delirium:
 5 Preoperative (dementia, polypharmacy, fluid and 

electrolyte imbalance)
 5 Intraoperative (meperidine, long-acting benzodiazepines, 

anticholinergics such as atropine; however, medications 
such as glycopyrrolate can be used because, in contrast to 
atropine, they do not cross the blood brain barrier)

 5 Postoperative (hypoxia, hypotension, drug withdrawal)
 5 Mild cognitive impairment and vascular risk factors can 

be independent risk factors for postoperative delirium.

Other causes:
 5 Postictal state
 5 Hypoxia
 5 Hyperthermia

19.6.2  History Taking for Patients 
with Delirium

The diagnosis and management of delirium rests on a thor-
ough history to identify potentially reversible factors that 
could be contributing. The diagnosis of delirium is clinical, 
and no laboratory test can diagnose delirium. Obtaining a 
thorough history is essential. Specific considerations for 
history- taking for patients with delirium include:

 5 Because delirious patients often are confused and unable 
to provide accurate information, getting a detailed 
history from family, caregivers, and nursing staff is 
particularly important.

 5 Some patients with delirium also may become suicidal 
or homicidal. Therefore, they should not be left unat-
tended or alone.

 5 Delirium is mistaken for dementia or depression, 
especially when patients are quiet or withdrawn.

 5 Depression symptoms are commonly seen with delir-
ium. In a recent study, patients having symptoms of 
dysphoric mood and hopelessness are at risk for incident 
delirium while in the hospital [18]. On the other hand, 
hypoactive delirium may be mistaken for depression. Up 
to 42% of patients referred to psychiatry services for 
suspected depressive illness in the hospital may have 
delirium [19]. Screening for depression in the presence 
of delirium is quite challenging.

 5 Delirium develops in a short period of time (within 
hours), and an acute change in consciousness or 
difficulty focusing on what was being said could occur 
during the interview. Disturbance of the sleep-wake 
cycle with insomnia, daytime drowsiness, or disturbing 
dreams or nightmares can also occur. Patients are often 
unable to remember why they are in the hospital or the 
events that occurred during the delirious period (for 
most patients, it is like a blackout period).

 5 Patients may have false beliefs or thinking (misinterpret-
ing intravenous lines as ropes or snakes) or see or hear 
things that are not present (picking up things in the air or 
seeing bugs in the bedclothes). Patients may also misjudge 
their level of wellness and try to elope from the hospital. 
Emotional disturbances leading to depression, anxiety, 
fear, and irritability may be seen in some patients. 
Delirium in hospitalized seniors may result in the 
self-removal of catheters or intravenous tubing or attempts 
to get out of bed, resulting in a fall or injury. (. Table 19.2)

Specific tests are dependent on the clinical context. For new 
onset of delirium without an obvious cause (such as clear 
relationship to a medication), a reasonable testing approach 
might include:

 5 Pulse oximetry is used to diagnose hypoxia as a cause  
of delirium.

 5 Chest radiograph is used to diagnose pneumonia or 
congestive heart failure.

 5 Electrocardiogram is used to diagnose ischemic and 
arrhythmic causes.

 5 Complete blood cell count with differential – helpful to 
diagnose infection and anemia.

 5 Electrolytes and glucose – electrolyte imbalance, 
hypoglycemia, diabetic ketoacidosis, and hyperosmolar 
nonketotic states.

 5 Renal, thyroid, and liver function tests – to diagnose 
liver and renal failure, hyper- and hypothyroidism.

 5 Urine and blood drug screen – used to diagnose 
toxicological causes.

 5 Thiamine and vitamin B-12 levels – used to detect 
deficiency states of these vitamins.

 5 Tests for bacteriological and viral etiologies – to diag-
nose infection.
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 5 Brain imaging if any suspicion of brain metastasis, 
intracranial ischemia, or bleeds.

 5 Lumbar puncture if any meningism or headache.
 5 Drug screen including alcohol level.
 5 Tests for other infectious causes if necessary or clinically 

indicated. (These tests are not performed routinely, even 
though 30–40% of hospitalized patients with HIV 
infection develop delirium during hospitalization.)

 5 Serum marker for delirium: the calcium-binding protein 
S-100 B could be a serum marker of delirium. Higher 
levels are seen in patients with delirium when compared 
to patients without delirium.

 5 Brain electroencephalogram if there is any concern for 
seizures and to differentiate delirium from psychiatric 
illness

 5 In delirium, generally, slowing of the posterior 
dominant rhythm and increased generalized slow- 
wave activity are observed on electroencephalogram 
(EEG) recordings.

 5 In delirium resulting from alcohol/sedative with-
drawal, increased EEG fast-wave activity occurs.

 5 In patients with hepatic encephalopathy, diffuse EEG 
slowing occurs.

 5 The type of patterns observed includes triphasic 
waves in toxicity or metabolic derangement, continu-
ous discharges in non-convulsive status epilepticus, 
and localized delta activity in focal lesions.

19.7   Environmental/Behavioral Approaches 
to Delirium Treatment

The first step in treatment is to identify potentially reversible 
causes of delirium and address them (. Table 19.3). In particu-
lar, it is critical to assess for potential life-threatening causes of 
delirium such as infection or metabolic abnormalities and 
promptly address them. Next, assess for new or contributing 
medications and deprescribe them if they can be avoided.

There are additional measures that can be used to opti-
mize the hospital environment in particular to prevent and 
treat delirium regardless of cause. The Hospital Elder Life 
Program (HELP) addresses six common contributing factors 
to delirium and has been demonstrated to reduce the num-
ber of older adults experiencing cognitive decline during 
hospitalization by more than two thirds and reduce the num-
ber experiencing functional decline during hospitalization 
by more than half [13]. The components of HELP are  

       . Table 19.2 Reversible causes of delirium: what to look for

Drugs Prescription 
drugs: many, 
detailed above

What new drugs were 
started in the hours to days 
before onset?

Withdrawal 
from prescrip-
tion drugs

What drugs were stopped 
in the hours to days before 
onset?

Illicit Has a detailed alcohol and 
drug history been taken?

Infection Urinary, other Are there any clinical or 
testing signs of infections? 
Has urine been tested?

Hospital 
environment

Sensory 
disruptions

Does the patient need 
glasses or hearing aids?

Sleep/wake 
cycles

Can the patient be stimulated 
more during the day?

Can disruptions in sleep (lab 
draws, RN care, noise) be 
reduced?

Can the patient be moved 
to a room with a window?

Tethers Can urinary catheters or 
restraints be removed?

Immobility Can the patient walk more 
during the day?

Care changes Are healthcare staff trained 
to reorient delirious 
patients?

Symptoms Pain Is the patient in pain? If 
they cannot report pain, 
are they grimacing?

Constipation Have bowel movements 
been regular?

Metabolic 
abnormality

Electrolyte 
imbalance

Have labs been checked 
recently?

Malnutrition How has the patient been 
eating at home?

Dehydration Are they drinking?

       . Table 19.3 Components of the Hospital Elder Life Program 
(HELP)

Delirium risk 
factor

Intervention

Cognitive 
impairment

Orientation protocol to orient to day/
schedule/place

Cognitively stimulating activities

Sleep 
disturbance

Bedtime routine protocol

Quiet environment at night

Immobility Early mobilization protocol

Visual 
impairment

Visual aids and adaptive equipment

Hearing 
impairment

Hearing amplification devices, earwax 
disimpaction, communication techniques

Dehydration Protocol for early identification and 
rehydration
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demonstrated in . Table 19.3 and can be routinely applied to 
hospital and nursing home- based patient care.

Reorientation techniques or memory cues such as a cal-
endar, clocks, and family photos may be helpful. The envi-
ronment should be stable, quiet, and well-lighted. One study 
showed a reduction of sound during the night by using ear-
plugs in the ICU setting decreased the risk of delirium by 
53% and improved the self-reported sleep perception of the 
patient for 48  hours. Family members and staff should 
explain proceedings at every opportunity, reinforce orienta-
tion, and reassure the patient. Support from a familiar nurse 
and family should be encouraged.

Sensory deficits should be corrected, if necessary, with 
eyeglasses and hearing aids.

Physical restraints should be avoided. Delirious patients 
may pull out intravenous lines, climb out of bed, and may not be 
compliant. Perceptual problems lead to agitation, fear, combat-
ive behavior, and wandering. Severely delirious patients benefit 
from constant observation (sitters), which may be cost effective 
for these patients and help avoid the use of physical restraints. 
These patients should never be left alone or unattended.

19.8  Pharmacologic Approaches to Delirium

After non-pharmacologic approaches to delirium have 
failed, several medications may be used to treat delirium. 
However, all of these medications have significant risks 
and therefore should only be used once potentially revers-
ible causes of delirium and non-pharmacological 
approaches have been optimized. No medications have 
FDA approval for the treatment of delirium and give to the 

paucity of data on pharmacologic management of delir-
ium; none have strong evidence.

Delirium that causes injury to the patient or others should 
be treated with medications. The most common medications 
used are neuroleptics. Benzodiazepines often are used for 
withdrawal states. Even though case reports showed evidence 
that cholinesterase inhibitors may play a role in the manage-
ment of delirium, larger trials and systematic review did not 
support this use. Summary of evidence of each medication 
class is below.

19.8.1  Neuroleptics

These are the medication of choice in the treatment of psy-
chotic symptoms. Older neuroleptics such as haloperidol, a 
high-potency antipsychotic, are useful but have many adverse 
neurological effects. Newer neuroleptics such as risperidone, 
olanzapine, and quetiapine relieve symptoms while minimiz-
ing adverse effects. Initial doses may need to be higher than 
maintenance doses. Neuroleptics can be associated with 
adverse neurological effects such as extrapyramidal symp-
toms, neuroleptic malignant syndrome, and tardive dyskine-
sia. Observational data has shown a higher mortality rate for 
older adults taking neuroleptics, leading to an FDA black box 
warning. In order to balance the burden and potential benefit 
of these medications, they should only be initiated in refrac-
tory delirium after environmental and behavioral modifica-
tions have been made. Doses should be kept as low as possible 
to minimize adverse effects, and neuroleptics should be 
tapered as soon as symptoms are under control and discon-
tinued as soon as possible (. Table 19.4).

       . Table 19.4 Pharmacologic treatment of delirium

Drug Dosing Comments

Haloperidol 0.5–2 mg every 2–12 hours. Advised 
starting dose: 0.5 mg Q8H. Available 
PO, IV, IM, SC

Concern for QT prolongation and resulting torsades des pointes, extrapyra-
midal side effects (tardive dyskinesia, neuroleptic malignant syndrome, 
dyskinesias). Contraindicated in patients with Parkinson’s disease.
First line of treatment for terminal delirium [15]
Equally effective in hypoactive and hyperactive subtypes of delirium [15]. May 
add lorazepam(0.5–1 mg every 2–4 hours) for agitated patients  [15]

Risperidone Advised starting dose 0.5 mg 
Q12H. Available as tablet, rapidly 
dissolving tablet, liquid, IM

EPS with doses >1 mg/day. May have clinical effect in hypoactive delirium, 
but equally effective in aggressive agitation. Also helpful with psychotic 
features

Quetiapine Dose of 25–200 mg daily Lower risk for EPS, hence choice medication in patients with Parkinson’s 
disease or Lewy Body dementia. May increase risk for hyperglycemia. Eye 
exam recommended every 6 months to rule out cataract formation

Clomethiazole For delirium secondary to alcohol withdrawal

Clozapine 12.5–200 mg daily. Monitor CBC weekly to rule out agranulocytosis. Also watch out for 
hyperglycemia and myocarditis. Reserved for refractory cases and should 
not be stopped

Olanzapine Dose range from 2.5 to 10 mg. Also 
available as rapidly dissolving tablet 
and IM injection

Effective against agitated delirium. May be less effective in hypoactive 
delirium and older age group
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Delirium as a result of alcohol or drug withdrawal is 
managed differently than other causes. In this condition, the 
goal is to prevent progression of alcohol withdrawal to 
severe symptoms such as seizure and cardiac events. 
Benzodiazepines are used to control agitation and should be 
proactively escalated to manage symptoms. Several proto-
cols for such symptom-triggered therapy exist. In addition, 
correction of any hypovolemia and infusion of thiamine and 
glucose should be administered to prevent Wernicke’s 
encephalopathy. Correction of vitamins and minerals such 
as potassium, magnesium, phosphate, and folic acid supple-
mentation are recommended.

19.8.2  Benzodiazepines

Co-administration of benzodiazepines with neuroleptics is 
considered only in patients who tolerate lower doses of either 
medication or have prominent anxiety or agitation. 
Benzodiazepines may also be used when unknown sub-
stances may have been ingested and may be helpful in delir-
ium from hallucinogen, cocaine, stimulant, or PCP toxicity. 
Use special precaution when using benzodiazepines because 
they may cause respiratory depression, especially in patients 
who are elderly, those with pulmonary problems, or debili-
tated patients.

Lorazepam is a preferable benzodiazepine for the treat-
ment of delirium because it is short acting and has no active 
metabolites. In addition, it can be used in both IM and IV 
forms. When patients need to be sedated for longer than 
24 hours, this medication is excellent and is commonly used 
prophylactically to prevent delirium tremens. However, 
lorazepam, like other benzodiazepines, can have a paradoxi-
cal effect of causing or worsening delirium [16]. Therefore, 
their use should be limited to situations where significant 
sedation is required, for alcohol withdrawal, or in conditions 
such as Parkinson’s or neuroleptic malignant syndrome 
where antipsychotics are contraindicated [17].

19.8.3  Cyanocobalamin (Crystamine, 
Cyomin, Nascobal)

Vitamin B-12 deficiency can cause confusion or delirium in 
patients in older adults. Deoxyadenosylcobalamin and 
hydroxocobalamin are active forms of vitamin B-12  in 
humans. Vitamin B-12 is synthesized by microbes but not by 
humans or plants. Vitamin B-12 deficiency may result from 
intrinsic factor deficiency (pernicious anemia), partial or 
total gastrectomy, or diseases of the distal ileum.

Terminal delirium is distinct in that it is caused by irre-
versible processes, and the risks/benefits of treatments are 
weighed differently given the short prognosis. Haloperidol is 
first line for treatment of terminal delirium. A randomized 
controlled trial compared the addition of lorazepam to halo-
peridol alone in 58 hospitalized advanced cancer patients. 

They found that the combination of lorazepam and haloperi-
dol reduced Richmond Agitation-Sedation Scale scores more 
than haloperidol alone. While the study used doses of 3 mg 
IV lorazepam and 2 mg IV haloperidol on the onset of delir-
ium, at our institution we have success with 0.5 mg IV loraz-
epam Q6H and 0.5 mg IV haloperidol Q8H, increasing doses 
and offering breakthrough doses as needed.

In summary, the probable etiology of Ms. S’ confusional 
state will include delirium tremens, but a work-up to exclude 
intracranial pathology from recurrent falls will not be 
unreasonable. Screening for infections, folate, and B-12 
deficiency will also be appropriate. Delirium prevention and 
early recognition key to the control of high cost associated 
with increased hospital length of stay and morbidity. Non- 
pharmacologic management remains the treatment of 
choice.
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 Case Example

The patient was a 78-year-old woman referred by her primary 
care physician for evaluation of memory disturbance and 
possible depression. She was brought to her appointment by 
her husband who was somewhat younger and still employed. 
He reported a 2-year history of memory decline with word- 
finding difficulty and forgetting names of close relatives. She 
had attended trade school and was a retired secretary who had 
always been attentive to her appearance with makeup and 
stylish dress. She had begun to show disinterest in activities that 
she had always enjoyed, including socializing with friends, 
playing bridge, and attending theater. On a few occasions, he 
had come home to observe she had burned a pot on the stove 
while trying to prepare a meal. She had given up on crossword 
puzzles as she found them mentally taxing and spent most of 
her time watching television. On two occasions, she had 
become lost in the neighborhood after she had gone out 
shopping. Her husband was anxious to leave her alone and had 
begun to experience headaches. Her medical history was 
significant for gastroesophageal reflux disease and osteoarthri-
tis. The patient had no prior psychiatric history. There was a 
family history of dementia in her mother. She was of normal 
height and weight, and her physician reported an unremarkable 
physical and neurologic examination.

On mental status examination, she was an alert elderly 
female casually dressed albeit somewhat disheveled with her 
hair askew and malodorous. She was alert and made good 
eye contact with the examiner. She was oriented to place, 
person, and time. She could remember one of three objects 
after 5  minutes. Asked to subtract 7’s from 100, she 
responded 93, 85, 77, 70, and 63. She could identify the 
president but not the vice-president, governor, or mayor. 
She was unable to interpret the proverb “you can’t judge a 
book by its cover…” She reported a normal mood but had a 
flattened affect. Her replies tended to be brief and unelabo-
rated. She denied hallucinations and no delusions were elic-
ited. She denied suicidal thoughts. When asked to draw a 
clock showing 11:10, her drawing skewed numbers to the 
right and lacked proportion. On the Mini-Mental State 
Exam (MMSE), she scored 20 points out of a possible 30. 
Case formulation is below.

Cognitive assessment is essential to the geriatric patient. 
The incidence of neurocognitive disorder rises steeply with 
age. For example, the prevalence of dementia among indi-
viduals 65 years old is 1–2%, rising to 30% among 85-year- 
old individuals [1]. Delirium may be the only indication of 
an occult medical condition, e.g., urinary tract infection. 
Hence, it behooves any clinician treating the elderly to have 
an approach to cognitive assessment. In this chapter, I review 
history-taking, the mental status examination, and some 
standardized instruments that form the basis of the cognitive 
assessment of older adults.

The Diagnostic and Statistical Manual of Mental Disorders, 
5th Edition (DSM-5) identifies six neurocognitive domains 
that form the basis of assessment [1]. These include complex 
attention, executive function, learning and memory, lan-
guage, perceptual/motor, and social cognition. Throughout 

the clinical interview, mental status exam, and the use of 
standardized instruments, all of these domains should be 
explored to form a composite impression of the patient. They 
help differentiate between delirium, mild, and major neuro-
cognitive disorders. The neurocognitive disorders are a 
decline from a previous level of functioning, in contrast to 
learning and developmental disorders, which were estab-
lished early in life. DSM-5 allows for the use of the term 
dementia, the equivalent of major neurocognitive disorder. 
The change in nomenclature was established to reflect more 
accurately the continuum between mild and major forms of 
cognitive dysfunction, such as is observed in the progression 
of mild cognitive impairment to dementia, characteristic of 
Alzheimer’s disease.

The clinical interview forms the cornerstone of cognitive 
assessment. There are a few principles to keep in mind when 
initially approaching an elderly patient. Because of cognitive 
and sensory issues (e.g., hearing loss, visual impairment), 
you may need to proceed more slowly; speak slowly and 
allow more time for the patient to absorb the information 
and respond [2]. Maintain good eye contact. A reliable infor-
mant and corroborating information are important as many 
patients may be cautious as to what they reveal to a physician 
or not remember important details. For this reason, many 
patients will come to appointments with spouses, family 
members, or caregivers.

Take note of the appearance of the patient. Does he 
appear alert and able to attend to the interview? Or is he dis-
tractable and unable to answer questions meaningfully? Does 
the patient apprehend he is visiting a physician for a medical 
interview? How is his hygiene and is there evidence of self- 
neglect? Is he properly dressed? Do you observe mismatched 
clothing, e.g., wearing a heavy coat in hot weather? Is there 
evidence of agitation (hand-wringing, inability to sit still)?

Elicit a chief complaint. Inquire as to any difficulties with 
executive functioning, for example, shopping, preparing a 
meal, and filing income taxes. Is the patient able to formulate, 
plan, and see through to completion a task? Is there a com-
plaint of memory impairment? Does the patient recall recent 
events or repeat himself during the interview? It should be 
noted that cognitive norms can be challenging for individu-
als of especially high or low educational attainment, due to 
the presence or absence of cognitive reserve. Typically, elderly 
individuals with dementia will retain remote memories (e.g., 
who was president during World War II, autobiographical 
details) but struggle to form new ones. Does the patient need 
frequent reminders? Is he able to keep track of lists?

Are there any difficulties with language? Does the patient 
have word-finding difficulty? Are there grammatical errors 
in his speech, does he use general rather than specific terms? 
Aphasia is the inability to understand language (receptive 
aphasia) or to express oneself (expressive aphasia) and is a 
hallmark of neurocognitive disorders. Is the patient able to 
dress himself, operate a motor vehicle, use tools and imple-
ments? Apraxia, also a feature of neurocognitive impairment, 
is defined as the loss of ability to execute or carry out  
learned purposeful movements, despite having the desire 
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and physical ability. Does the patient recognize familiar 
objects and persons? Agnosia is the loss of ability to recognize 
objects, persons, sounds, and smells.

Evaluate social cognition. Does the patient observe social 
norms and conventions? Is he aware of the feelings of others? 
Does he stray into topics likely to cause discomfort for oth-
ers, for example, religion, politics, or sexuality, despite nega-
tive feedback? Are decisions taken without regard to risk or 
safety? Is there evidence of apathy and social withdrawal?

While this chapter focuses on cognition, it should be 
appreciated that psychiatric symptoms are inextricable from 
neurocognitive disorders. Mood disturbance is common and 
many patients will become depressed or apathetic. Inquire 
about sadness, irritability, or crying spells. Disturbance of the 
sleep wake cycle is often reported with patients awake and 
active in the middle of the night, at times with pacing and 
agitation. Hallucinations, or sensory stimuli without an 
external stimulus, may be reported, and visual hallucinations 
are a hallmark of Lewy body dementia and dementia associ-
ated with Parkinson’s disease. Patients may become paranoid, 
attributing malign intentions to loved ones or accusing oth-
ers of stealing funds. Occasionally, patients with dementia 
report that his spouse is having an affair or an imposter. Some 
patients with neurocognitive disorder will have preexisting 
mental illness; however, when psychiatric symptoms occur 
de novo in old age, neurocognitive impairment is the likely 
cause.

It is also crucial to assess suicidal thinking in patients 
with neurocognitive disorder. Some who retain insight into 
their condition may have a catastrophic reaction. All patients 
should be asked whether they would wish to be dead, fol-
lowed by questions about suicidal thoughts, prior attempts, 
intention, and plan. Occasionally, patients become disinhib-
ited and pose a risk of violence. Any patient with a history of 
violence or aggression should be queried about such feelings 
at present. Evaluate the means to carry out such actions, e.g., 
possession of firearms, hoarded supplies of medication for 
overdose.

Intact cognition is the underpinning of all daily activities 
(ADLs), and cognitive decline will reveal itself as these activ-
ities become more difficult to negotiate. The history should 
include questions regarding basic ADLs and instrumental 
ADLs. Basic ADLs will include dressing and bathing, whereas 
instrumental ADLs would include grocery shopping and 
financial management. Functional status becomes especially 
important because cognitive impairment puts patients at risk 
for a variety of negative outcomes, including car accidents, 
mishaps with cooking and firearms, falls, medication non-
compliance, fraud, abuse, poor decisions, undue influence 
related to finances, health, sexual consent, and legal contracts 
[3]. An inquiry into the patient’s functioning rounds out the 
history that becomes invaluable for treatment planning and 
working with families. It is also the basis of delineating mild 
versus major neurocognitive disorder. In mild illness, func-
tioning is preserved but may require compensatory strategies 
(greater effort, time); in major illness, functioning is adversely 
effected and such strategies are ineffective (. Table 20.1).

Other aspects of the history will be relevant in determin-
ing the diagnosis. Time course can distinguish delirium from 
dementia. If the neurocognitive disorders can be thought of 
as syndromes of brain failure, delirium is generally acute 
whereas dementia is chronic. While there are chronic forms 
of delirium, the typical presentation will be an acute mental 
status change as a result of a medical condition or substance 
intoxication or withdrawal. Symptoms of delirium fluctuate 
and resolve as the underlying disturbance clears. Dementia 
by contrast is generally chronic and slowly evolving with per-
sisting deficits. The diagnoses are not mutually exclusive; 
patients with pre-existing dementia are at greater risk for 
developing a superimposed delirium.

Social history can elicit important information. 
Neurocognitive disorders require a decline from a previous 
level, and so an understanding of premorbid functioning is 
required. Educational attainment, literacy, and occupational 
history provide a frame of reference for the patient’s current 
mental state. Some patients will have cultural and language 
barriers that may adversely affect their performance on the 
interview, e.g., a lack of familiarity with English proverbs or 
local politics. A family history of dementia is common in 
patients with dementia.

It will be apparent from the discussion so far that the 
mental status examination begins with history-taking. How 
the patient appears and interacts with the examiner initiates 
the formal mental status. Is the patient alert and able to 
engage? Or does he appear unduly sedated or hyper-aroused, 
unable to attend to and engage in the interview? A clear sen-
sorium is a distinguishing feature between delirium and 
dementia. Serial 7’s (or serial 3’s for lower educational attain-
ment) are a good method of evaluating alertness and atten-
tion span. Orientation questions are an essential feature of 
basic cognitive functioning, without which one can rapidly 
identify neurocognitive impairment. Can the patient state his 
name, where he is, the month, year, and date? At the outset of 
the exam, provide the patient with three disparate objects 
(e.g., apple, honesty, and eyedropper) and ask him to repeat. 
After a suitable interval (3–4  minutes) during which he is 
distracted by other questions, ask him to recall the three 
objects. If the patient is unable to remember, provide a clue. 
Highly characteristic of dementia is the ability to register 

       . Table 20.1 ADLs and IADLs

Activities of daily living 
(ADLs)

Instrumental activities of 
daily living (IADLs)

Able to ambulate inside and 
outside the home

Meal preparation

Bathing Maintain bank account, 
balance checkbook

Dressing Shopping

Self -hygiene, e.g., brushes 
teeth

Driving, using public 
transport
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items at first but be unable to retain them after a delay. 
Questions about current events can evaluate recent memory. 
Ask the patient to discuss recent items in the news, or to 
name the presidents in reverse order, or identify local politi-
cians. In addition to recent memory, these questions can pro-
vide a gauge of intelligence. Vague, nonspecific answers can 
indicate impairment. During the interview, the examiner will 
be observing the patient’s ability to understand and express 
language. A task to probe the presence of aphasia is to ask the 
patient to write a sentence on a piece of paper. Object naming 
or asking the patient to close his eyes and identify a set of 
keys placed in his hand will assess the presence of agnosia.

Apraxia can be assessed by asking the patient to imitate a 
particular motor task, for example “show me what it would 
look like to beat eggs or wind a watch.” Executive function 
can be probed by asking the patient to carry out a multi-step 
complex motor task, as in “pick up this piece of paper with 
your right hand, fold it in half, and put it on the floor.” Asking 
the patient to interpret a proverb is a test of the ability to 
abstract, a higher cognitive function, and also receptive and 
expressive language.

Psychiatric symptoms must also be evaluated, as they are 
intricate parts of several neurocognitive disorders. 
Frontotemporal dementia frequently features behavior symp-
toms such as disinhibition or apathy; Lewy body dementia 
and Parkinson’s dementia frequently manifest visual 
 hallucinations. Mood disturbance, particularly depression, is 
common in the early phase of Alzheimer’s dementia; agita-
tion, wandering, and psychotic symptoms may develop in the 
later stages. Hence, a thorough mental status exam will 
inquire into psychiatric symptoms. Mood refers to the pre-
vailing feeling state of the patient (sadness, depression, 
euphoria) whereas affect describes the transient feeling state 
that exists from 1  minute to the next. Descriptors of affect 
include labile, tearful, euphoric, blunted, flat, or full range. 
Hallucinations are sensory experiences without an external 
stimulus and may manifest in any of the sensory modalities, 
including auditory, visual, olfactory, gustatory, and tactile. 
Delusions are fixed and false beliefs that commonly appear in 
dementia, such as the belief that one’s deceased spouse is alive, 
or that others are intent on stealing the patient’s funds. Other 
disorders of thought content may be perseveration, the ten-
dency to repeat oneself as prior statements are forgotten. The 
thought process of patients with neurocognitive disorder may 
become impoverished due to aphasia, with sentences that are 
brief, unelaborated, or vague. Psychomotor activity should be 
commented upon. Is the patient calm or agitated? Is there evi-
dence of marked slowing, as in psychomotor retardation?

How is the patient’s attitude toward the examiner? Does 
he apprehend that he is being examined by a physician? Is 
there undue familiarity or flirtatiousness? Is the patient hos-
tile and guarded? These observations can illuminate social 
cognition, the understanding of social context and inhibitory 
mechanisms that can fray in dementia.

There are several rating instruments that can be employed 
in the assessment of memory and function. They provide a 

standardized, quantifiable assessment that reduces subjectiv-
ity in the evaluation. As discussed above, norms can be chal-
lenged by patients with especially low or high educational 
attainment, illiteracy, or cultural and language barriers. The 
elderly can also have sensory barriers with hearing or visual 
impairment.

The Mini-Mental State Exam (MMSE) is the most com-
monly used bedside scale. It measures basic orientation, abil-
ity to recall three objects after a delay, and copying a figure 
among other items. The MMSE is most helpful in distin-
guishing normal individuals from those with dementia. It 
lacks the sensitivity to distinguish normal individuals from 
those with mild cognitive impairment. It also lacks sensitivity 
in detecting cognitive impairment in individuals with higher 
education. There are a total of 30 possible points. 7–12 errors 
will indicate mild-to-moderate impairment; 13 or more 
errors will indicate severe impairment.

The clock drawing test is another commonly used mea-
sure. The patient is asked to draw a clock indicating a partic-
ular time, for example, 11:10. This test measures memory, 
visual-spatial cognition, and executive functioning. An 
abnormal test may reveal a lack of anchoring of the numbers 
or the hands of the clock. The clock drawing test is helpful in 
distinguishing cognitively normal individuals from those 
with mild neurocognitive disorder. An abnormal clock, for 
example, can be observed in patients who otherwise score in 
the normal range on the MMSE.

The Mini-Cog is a modification of the clock drawing test 
in that it adds to the drawing the ability to remember three 
objects after a several minute delay. It helps distinguish older 
adults with normal cognition from those with dementia. 
Dementia would be indicated by remembering 0/3 objects at 
3 minutes or remembering 1–2 objects at 3 minutes with an 
abnormal clock drawing.

The Montreal Cognitive Assessment (MoCA) is a more 
demanding screen. Difficulty is enhanced by the addition of 
a trails-making task, clock drawing, and copying a figure. By 
its nature, the MoCA is designed to elicit mild cognitive 
impairment. The Confusion Assessment Method (CAM) is 
an algorithm for identifying delirium, derived from the diag-
nostic criteria, which probes the presence of (1) acute and 
fluctuating course, (2) inattention, (3) disorganized thinking, 
and (4) altered level of consciousness. The diagnosis of delir-
ium is established by the presence of (1) and (2) plus either 
(3) or (4) (. Table 20.2).

Returning to the case example, the most likely diagnosis 
is major neurocognitive disorder (dementia) of the 
Alzheimer’s type. This is the most common type of dementia, 
comprising 50–75% of all cases. A number of features in the 
case example point to this formulation. The patient had expe-
rienced a gradual decline in memory functioning over a sev-
eral year period. She is elderly (78), and age is the greatest 
risk factor for the disease. In addition to memory decline, she 
exhibited other cognitive impairments, including language 
(word finding difficulty), executive functioning (inability to 
safely prepare a meal), and visual-spatial (getting lost in her 
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neighborhood). She exhibited behavior changes commonly 
seen in dementia, e.g., apathy and withdrawal from formerly 
engaged activities (playing bridge, attending theater). Her 
presentation revealed a decline in social cognition; formerly, 
she had always been well groomed and attentive to her 
appearance, whereas now she was disheveled and did not 
bathe regularly.

Her mental status examination revealed impairments 
consistent with dementia. She was able to remember only 
one of three objects after a delay, and memory disturbance is 
the hallmark of Alzheimer’s dementia. Her inability to per-
form serial 7’s revealed a disturbance in working memory 
and concentration; one would anticipate with her educa-
tional background an ability to perform the task. Her form of 
thought had become impoverished with an inability to recall 
basic information such as the identity of local politicians.

The history of cognitive decline was supported by the use 
of standardized instruments (MMSE, clock-drawing) which 
revealed impairment. An MMSE score of 20/30 qualifies for 
at least moderate impairment, and her clock figure revealed 
visual-spatial and executive-functioning deficits. The cogni-
tive decline qualified for major neurocognitive disorder as 
opposed to mild, based on clear impairment in functioning. 
In mild disease, functional impairment can be muted with 
the use of compensatory strategies (e.g., reminder lists, 
prompts) that this patient now lacked. The patient was alert 
and had a clear sensorium, and hence delirium was unlikely. 
A family history of dementia is noted. The patient had no 
prior psychiatric history, suggesting that her symptoms were 
most likely due to neurodegenerative disorder rather than a 
psychiatric illness such as depression.

The case also illustrates the value of having a family infor-
mant, as the patient would have been unlikely to remember 
many details. The husband also is showing signs of caregiver 
stress, a common scenario in dementia. The disabled patient 
requires more and more supervision and oversight over time. 
While Alzheimer’s disease is the most common form of 
dementia, there are other types such as vascular, frontotem-
poral, Lewy body, and dementia associated with Parkinson’s 
disease. These are deemed unlikely in this case presentation 

owing to the lack of cardiovascular risk factors that attend 
vascular dementia (history of stroke, heart disease, hyperten-
sion, or diabetes with neurologic impairment). Lewy body or 
Parkinson’s dementia would be expected to reveal the motor 
symptoms of Parkinson’s (slowed movements, tremor) and 
possibly visual hallucinations. With frontotemporal demen-
tia, one might anticipate an earlier age of onset with a more 
psychiatric presentation (behavioral disinhibition) and  
relative sparing of memory function.

Much of the management of this case would lie with 
marshaling resources and family education. As such, the 
management of dementia involves care coordination 
between various disciplines, including primary care, social 
work, and psychiatry, among others. Her husband would be 
encouraged to obtain home care to provide supervision and 
oversight of the patient as well as respite for him. Caregiver 
support can be accessed through community organiza-
tions. The patient would benefit from neuropsychological 
testing to flesh out the full extent of her impairments. She 
would be discouraged from cooking, driving, or going out 
in public alone. As the case illustrates, safety considerations 
become paramount as demented patients may lack the 
judgment to navigate risky situations such as driving, cook-
ing, and use of firearms. Consideration would be given to 
the initiation of a cholinesterase inhibitor such as donepe-
zil to delay the progression of cognitive decline. Behavioral 
activation might be considered to preserve function for as 
long as possible.

Putting it all together, the history, mental status examina-
tion, and cognitive testing instruments, based on the clinical 
interview, are the foundation of the assessment of cognition 
and function. All three elements will probe the patient’s level 
of attention, memory, use of language, perceptual/ motor and 
social cognition, and executive functioning. An in-depth his-
tory will reveal the extent to which neurocognitive impair-
ment impairs function to distinguish between mild and 
major forms of neurocognitive disorder. As these three ele-
ments are elaborated in the clinical interview, case formula-
tion and diagnosis come into focus and allow for treatment, 
provision of services, and safety planning.

       . Table 20.2 Cognitive screens summary [4–7]

Cognitive screens Validation Pros Cons

MMSE <24 indicates impairment Widely used Not sensitive to MCI

Clock drawing Varies by scoring Brief and easy to use Low specificity

Mini-cog Algorithm distinguishes demented vs. normal More sensitive than MMSE Not sensitive to MCI

MOCA <26 indicates impairment More sensitive to MCI Lacks empirical support as 
screening tool for MCI

Adapted from Mitchell and Atri [3], p. 474–482
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21.1   Competency

Cognitive and Behavioral Disorders #8: Develop an 
evaluation and nonpharmacological management plan for 
agitated demented or delirious patients.

21.1.1   How Would You Approach This Case?

21.1.1.1   Background
Over 5.4 million Americans [1] over age 65 years and nearly 
50 million persons worldwide [2] are afflicted with 
Alzheimer’s disease in 2012. As of 2013, Alzheimer’s disease 
(AD) is the fifth leading cause of death in Americans 
aging ≥65 years [1]. Dementia presents as a gradual global 
decline in both cognitive and physical abilities that often 
leads to the development of “agitation” and other distressing 
neuropsychiatric symptoms of dementia (NPSD) or 
behavioral and psychological symptoms of dementia (BPSD) 
[43]. Caregivers identify BPSD as one of the most challenging 
and distressing aspects of care [25, 44]. The presence of 
BPSD, especially physical aggression, is a leading cause of 
nursing home placement [68]. These behaviors can have an 
immense impact on the quality of life of both the patient and 
the caregiver [25, 44]. This chapter has been created to help 
care providers have a structured approach to the evaluation 
and management of BPSD.

 What Is BPSD (Behavioral and Psychological 
Symptoms of Dementia)?
BPSD is the noncognitive manifestations of dementia. They 
encompass both behavioral and psychological symptoms of 
dementia ([39]; . Table 21.1). These behavioral symptoms 
are often labeled as “agitation” and can be characterized as 
either aggressive or nonaggressive and verbal or physical. 
Common agitation episodes include verbal outbursts, 
hitting, and biting and tend to occur during personal care 
activities—often related to “resistiveness” to care. The 
psychological symptoms of BPSD include mood and 
psychotic symptoms as well as sleep disturbances. Common 
mood symptoms include depression, apathy, anxiety, as 
well as irritability, euphoria, and disinhibition. Delusions 

and hallucination are not infrequent psychotic symptoms 
suffered by those with dementia. These neuropsychiatric 
symptoms in Alzheimer’s disease and other types of 
dementia are extremely common and are often much more 
troubling than amnestic symptoms. It is known that 
80–90% of patients with dementia develop at least one 
distressing symptom during the course of illness, often 
related to disease progression [12, 63]. Lifetime risk of 
developing any neuropsychiatric symptom is nearly 100%.

21.2   Understanding Pathophysiology 
of BPSD

Neurodegeneration and neuronal apoptosis, especially in the 
right hemisphere and right frontal lobe, are associated with 
social and emotional dysregulation and decline in emotional 
control or motivation [61]. These changes can contribute to 
anxiety and can manifest as emotional lability, characterized 
by involuntary episodes of laughing, crying, anguish, or 
other emotional displays [4, 31]. Anxiety can cause agitation 
which can lead to aggressive “agitated behaviors” (such as 
verbal outbursts, combativeness, and other resistive 
behaviors) as well as nonaggressive “agitated behaviors” 
(such as wandering and pacing) [12]. Professionals and 
families must realize that BPSD is NOT intentional and is the 
results of neurocognitive degeneration.

21.3   Approach to Evaluating New 
or Worsening BPSD

BPSD can arise from a variety of underlying causes in patients 
with dementia, so identifying the precipitating etiology of the 
BPSD is critical to effective management. Formal evaluation 

       . Table 21.1 Behavioral and Psychological Symptoms 
of Dementia (BPSD) is the noncognitive manifestations 
of dementia

Behavioral Psychological

“Agitation”
Often related to resistiveness 
to care

Mood symptoms
Depression, anxiety, apathy, 
euphoria, irritability, 
disinhibition

Physical vs verbal Psychotic symptoms
Hallucinations, delusions

Aggressive vs nonaggressive
Verbal outburst, hitting, 
biting, vs pacing, wandering, 
hoarding

Sleep disturbances

They encompass both behavioral and psychological symptoms 
of dementia as outlined below [39]

 Case

You are seeing Mrs. Ava Smith, a 72-year-old with mild 
Alzheimer’s disease (MMSE 21 of 30), hypertension, osteoarthri-
tis, and urinary incontinence who comes to the office with her 
daughter for “acting up” for past 2 weeks. Daughter reports that 
she repeats stories and packs her bags, stating that she is “going 
home.” She is up frequently at night, pacing and wandering. The 
other day, she punched her home attendant.

Medications: donepezil 5 mg daily, hydrochlorothiazide 
25 mg daily, lisinopril 10 mg daily, baby aspirin, tolterodine LA 
2 mg, and acetaminophen 500 mg once daily.

Nonpharmacological Management of BPSD: Agitation and Behavioral Problems in Dementia
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requires a comprehensive history, physical exam and investi-
gation for the possible underlying etiologies. Always system-
atically look for reversible causes of BPSD as they are more 
readily treatable than progression of the dementia 
(. Fig. 21.1). First, obtain a history with clear description of 
the disruptive “behavior” from the patient and others. Details 
about the temporal onset, course, and associated circum-
stance with relationship to key environmental factors in con-
text of the patient’s medical, family, and social history can be 
helpful. Questions to assess for organic causes of delirium 
(7 Appendix 1) as well as common environmental precipi-

tants are important. Acute organic conditions (including new 
infections, ischemia, electrolyte or endocrine derangements, 
pain, and even constipation) and medication toxicity can 
trigger BPSD.  In addition, the environment can precipitate 
BPSD when basic physical needs are not met or with disrup-
tions in the usual routine of the caregiving environment. 
Over and under stimulation and a new, stressed, or sick care-
giver can provoke BPSD as can pain, fear, confusion, or poor 
sleep. After medical, environmental, and caregiving causes 
are excluded, it can be concluded that the primary cause for 
the BPSD is progression of the dementia.

New or Worsening BPSD

Determine the cause of the BPSD
History

Physical Exam

Lab Testing for all new cases of BPSD should include:

Obtain clear description of the behavior from the patient and collateral sources

• CBC, electrolytes, calcium, and drug levels (when applicable)
• Brain imaging, EKG, Chest XR, urinalysis and other studies should be based on history
 and examination

After medical, environmental, and care giving causes are excluded, it can be concluded that
the primary cause is progression of the dementia

• Perform a comprehensive physical examination to help identify any organic cause of
 BPSD (i.e. look for signs of dehydration, infections, heart failure, pain, constipation)

• Assess Mental Status and rule out DELIRIUM via CONFUSION ASSESSMENT METHOD
 (Inouye 2003) (See Appendix 1)
 Pay attention to:

• Appearance and Behavior
• Speech
• Mood, Thoughts and Perceptions
• Cognitive Function
• Attention

1. Assess and treat for organic causes of delirium such as:

2. Assess for Environmental causes that commonly precipitate BPSD such as:

a. Acute medical conditions such as infections (i.e. pneumonia, diarrhea, cellulitis, and
 UTI), endocrine and electrolyte derangements, angina/heart failure, pain and constipation.

b. Medication toxicity or adverse e�ects of new or existing medications.
 High-risk medications include psychotropics, opioid pain medications and anticholinergics.
 Even chronic medications can cause toxicity when patients become dehydrated and septic.

a. Unmet physical needs (i.e. hunger, thirst, fatigue, cold, hot, pain, incontinence)

b. Known environmental precipitants such as:
Disruption in routine This can occur with a new, sick or stressed caregiver or time
zone changes
Overstimulation (crowded and noisy environments) may cause a patient to become
agitated
Understimulation may cause boredom and sleep disturbances

       . Fig. 21.1 Approach to evaluating new or worsening BPSD

 C. Chang
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Next, perform a comprehensive physical examination to 
help identify any organic cause of BPSD. Be sure to look for 
signs of dehydration, infections, stroke, heart failure, pain, 
and constipation. Assess neurological and mental status to 
rule out delirium via Confusion Assessment Method [28] 
(7 Appendix 1). Pay attention to the patient’s appearance and 
behavior, speech, mood, thoughts and perceptions, cognitive 
function, and attention. Lab testing for all new cases of BPSD 
should include CBC with differential, electrolytes, calcium, 
and drug levels (when applicable). Brain imaging, EKG, chest 
X-ray, urinalysis, and other studies should be based on his-
tory and examination.

21.4   Treatment Options for BPSD

All guidelines for the management of BPSD recommend 
treating the underlying organic precipitant to BPSD and, 
concomitantly, using nonpharmacological interventions first 
unless harmful to self or others [3, 14, 18, 22, 29, 37, 46, 51, 
60, 62, 81].

21.4.1   Why?

 5 40% of BPSD symptoms spontaneously resolve; “they 
come and go.”

 5 Most behaviors do not respond to pharmacological 
treatment as medication does not address the underlying 
trigger or pathophysiology.

 5 Placebo response can be quite substantial for any 
psychotropic medication.

 5 No FDA-approved medications for psychosis in AD, and 
antipsychotics are associated with the Black Box warning 
(7 Appendix 2).

Since BPSD presents differently in each individual with 
dementia, treatment and symptom management should be 
individualized [30]. Care for the patient with dementia should 
be patient centered and initially focus on nonpharmacological 
strategies before relying on pharmacological therapies. Several 
studies demonstrate that nonpharmacological interventions 
can decrease BPSD and improve caregiver well-being with 
fewer side effects when compared with pharmacological ther-
apies. Available comprehensive caregiver education programs 
commonly teach caregivers about three key concepts:
 1. Dementia—the disease, its prognosis, and having 

realistic expectations
 2. General and symptom-targeted patient- centered 

techniques to minimize the development of BPSD 
(see 7 Box 21.1)

 3. General and symptom-targeted strategies to deal with 
present BPSD and prevent future episodes of BPSD 
(7 Box 21.2)

The nonpharmacological and pharmacological strategies 
discussed can be divided into “general” recommendations 

that help most BPSD symptoms and “symptom-targeted” 
recommendations that help mitigate distressing mood, 
psychotic symptom, and sleep-related BPSD symptoms. 
Common target symptoms include aggression, agitation, 
insomnia, as well as depression, psychosis, mania, and 
hypersexuality. Nonpharmacological strategies tend to work 
better for the former symptoms (aggression, agitation, 
insomnia) and for less severe forms of the latter. 
Pharmacologics can be used for persistent, severe, and 
harmful aggression, mood, and psychotic symptoms. These 
nonpharmacological strategies will be reviewed below.

21.4.2   Practical “General” 
Nonpharmacological Tips 
for Caregivers to Manage BPSD 
(see 7 Boxes 21.1 and 21.2)

In addition to understanding the natural history and 
progression of dementia, caregivers should be educated on 
what to do should their loved one develops BPSD. Caregivers 
should be familiar with patient-centered techniques to mini-
mize development of BPSD (see 7 Box 21.1) and feel com-
fortable implementing strategies to deal with present BPSD 
and prevent future episodes of BPSD (7 Box 21.2).

21.4.3   “General” Patient-Centered 
Nonpharmacological Techniques 
to Minimize Development of BPSD 
(see 7 Box 21.1)

There are five goals of care when it comes to managing dementia 
symptoms in older adults. Patients with dementia should 
experience a sense of control, safety, comfort, pleasure, and feel 
minimal stress [27]. Recognizing the patient as an individual 
and meeting their need for identity, occupation, comfort, and 
companionship can enhance self-worth and reduce BPSD [27]. 
This is best accomplished by establishing a daily routine of 
meaningful activities so the resident feels comfortable in their 
daily activities in a safe, orienting, comfortable environment. 
Predictability of daily routines is often reassuring and less 
anxiety provoking. Encouraging patients to independently 
perform ADLs under supervision for as long as possible ensures 
autonomy and pride. This may require correction of sensory 
impairments and simplifying or setting up activities of daily 
living (ADL) routines to maximize the chance of success. When 
patients require assistance with their ADLs and instrumental 
ADLs, caregivers need to make sure that these tasks are 
completed in a patient- centered manner. Bathing is a 
problematic area for many. Often agitation and aggression 
arises when personal care is performed in an insistent, 
intrusive, impersonal, and task-focused manner. Using a 
patient-centered approach to bathing that creates a bathing 
environment focused on patient’s comfort and preferences 
can minimize the development of BPSD [65, 79, 80].

Nonpharmacological Management of BPSD: Agitation and Behavioral Problems in Dementia
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As caregivers plan out their itinerary of structured daily 

routines, it is important that they remember to incorporate 
purposeful therapeutic activities that employ behavioral 
techniques such as memory and sensory stimulation which 
can improve patient quality of life as well as reduce 
BPSD.  Activities can include daily exercise, sleep and rest, 
reminiscence [70, 71], pet [45], art, music [15], and other 
structured activity therapies (see 7 Box 21.1).

Exercise is important for maintaining physical health, 
cognition and sleep in all older adults and in patients with 
dementia. Exercise programs can consist of multiple compo-
nents, such as daily sessions of aerobic, balance, resistance, 
and walking. Exercises can be done in a chair or standing. 
The attention and activity inherent in exercise programs can 
be an opportunity to improve patient-caregiver interactions. 
If positive behavioral strategies are used for encouraging 

Box 21.1 “General” Patient-Centered Nonpharmacological Techniques to Minimize Development of BPSD

1. Maintain a structured daily routine of 
meaningful activities. Predictability of 
daily routines is often reassuring and 
less anxiety provoking

 5 Encourage independence in ADLs
 – Correct sensory impairments
 – Simplify routines, set up, limit 

choices
 – Consider finger foods and use 

of pullovers, velcro, and snaps 
when feeding and dressing 
apraxias develop

 5 Perform all ADL/IADLs in a 
patient-centered manner—
especially personal care

 – Brushing hair and hand 
massages can be soothing

 – Person-centered showers and 
towel baths [65, 79, 80]
Suggests the following:
 – Create environment based 

on patient comfort and 
preference

 – Cover with towels to maintain 
warmth and modesty

 – Use no-rinse soap and warm 
water

 – Use gentle massage to cleanse
 – Modify shower spray

 5 Incorporate purposeful 
therapeutic activities in your 
structured daily routine. 
Activities can include daily 
exercise ([49]; [72]; [77]), pet 

[45], art, music [15], and other 
structured activity therapies

 5 Ensuring adequate sleep (see 
7 Box 21.3)

2. Environmental modifications
 5 Keep environment safe, 

comfortable, and orienting
 5 Home-like, familiar 

surroundings with photos/
personal items, and recorded 
familiar voices will maximize 
existing cognitive functions via 
reminiscence therapy  
[70, 71]

 5 Maintain conspicuous displays 
of clocks and calendars. Links to 
the outside world through 
newspapers, radios, and 
televisions may benefit some 
mildly impaired patients

 5 Have preferred familiar music 
playing in the background [15]

 5 Employ soothing aroma 
therapy. Lavender on pillow or 
lotion to skin. Diffusions of 
Lavandula angustifolia or 
sunflower [57]

 5 Bright light therapy to 
encourage proper sleep-wake 
cycles and help with 
 sundowning

3. Behavioral management techniques
 5 Communication techniques [41]:

 – Smile

 – Speak slowly, clearly, in 
nonconfrontational manner. 
Use a calm and positive tone

 – Simple sentence structure and 
one-step directions

 – Repeated reminders about 
conversation content may 
enhance communication

 – Allow adequate time for response
 5 Memory stimulation

 – Reminiscence therapy ([70]; [71])
 – Familiar environment with 

personal items like photos, 
videos, recording of familiar 
voices and belonging

 5 Sensory stimulation
 – Visual: Personal photos and 

belongings
 – Auditory: Familiar, preferred 

music (listening vs group 
activities) [15]

 – Olfactory: Lavender, Lavandula 
angustifolia or sunflower, 
patchouli, rosemary, 
 peppermint [57]

 – Gustatory: Offer simple 
choices and finger foods

 – Tactile [13, 47, 76]: touch, 
massage, stroking, brushing 
hair, hand massage, hand-
under-hand technique [74] and 
pet-assisted ([45]; [48])

∗∗∗Physical restraints should be avoided

Box 21.2 Strategies to Deal with Present BPSD and to Prevent Future Episodes of BPSD

For agitation or aggression that is NOT 
harmful to self or others, use behavioral 
interventions
1. Identify precipitating factors and 

avoid the triggers
 5 Be a sleuth: Do the “ABC’s” and 

avoid triggers—look at the 
Antecedent Behaviors that lead 
to a particular Catastrophic 
Consequence and avoid it. 
Identify the precipitating factor 
and avoid the triggers

 5 Address unmet needs: Make sure 
that basic needs are met. Patients 

may “act out” when they are 
unable to communicate their 
needs. For example, hunger, 
thirst, and incontinence can lead 
to BPSD as well as pain and 
boredom

2. Avoid confronting patient about 
unwanted behaviors, instead use 3 
R’s (repeat, reassure, and redirect)

 5 Positive reinforcement (by 
praising, encouraging, or 
reassuring) to encourage 
desirable behaviors (Skinner’s 
Operant and Pavlov’s Classical 

conditioned learned  
responses [66])

 5 Redirection-distraction 
techniques

Physical restraints should be avoided!

“Symptom-targeted” patient-centered 
nonpharmacological techniques
Adapted from ([3, 5, 7, 8, 9, 14, 18, 19, 20, 
23, 24, 26, 27, 29, 31, 34, 35, 37, 42, 50, 
51, 55, 60, 62, 65, 67, 73, 81]). ([3, 5, 7, 8, 
12, 14, 18, 19, 20, 23, 24, 26, 27, 29–32, 
34, 35, 37, 41, 42, 50, 51, 55, 59, 60, 62, 
65, 67, 69, 73, 77, 81])
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exercise participation, exercise may increase opportunities 
for pleasant interactions between patient and caregiver and 
conflicts may be reduced. Randomized controlled trials have 
demonstrated that individuals with dementia who partici-
pated in an exercise program for 30 minutes twice a week for 
at least 3  months have experienced an enhanced level of 
physical functioning and independence, as well as improve-
ment in their mood; this resulted in a reduction of anxiety 
and agitation. Thus, a caregiver-supervised exercise program 
for patients with Alzheimer’s disease may yield significant 
improvements in physical health, affect, and behavioral 
distress [49, 72, 77].

Finally, ensuring adequate sleep and rest for the patient 
and caregiver is important for cognition and stress. Caregivers 
should incorporate this as a purposeful therapeutic activity 
in the patient itinerary of structured daily routines just like 
exercise. When patients with dementia develop sleep distur-
bances, caregivers can use the symptom-targeted nonpharma-
cological approach. This will be discussed later in the chapter 
(see 7 Box 21.3).

Modifying the environment is another important way to 
minimize the development of BPSD. Caregivers should strive 
to keep the environment comfortable, orienting, and safe. 
Having preferred familiar music playing in the background 
[15] with soothing aromas like lavender and lemon balm [57] 
and having familiar personal items like photos and other 
belongings are comforting as familiar surroundings will 
maximize existing cognitive functions via reminiscence 
therapy [70, 71]. Conspicuous displays of clocks, calendars, 
and links to world media via newspapers, radios, and 
televisions may benefit some mildly impaired patients. 
Patients with dementia may have decreased safety awareness, 
making them more prone to falls and other accidents. So 
caregivers should modify the home to minimize such hazards 
by ensuring adequate lighting and maintaining clutter-free 
pathways to common areas like the kitchen and bathroom. 
Finally, bright light therapy may encourage proper sleep-
wake cycles and help with sundowning.

Caregivers should utilize behavioral management 
techniques to minimize the development of BPSD.  These 

include proper communication techniques as well as memory 
and sensory stimulation. As a patient’s cognition starts to 
decline, basic verbal communication skills will also 
deteriorate. Caregivers can use certain techniques to better 
communicate with older adults with BPSD.  First, speak 
slowly and clearly with a calm, positive tone and smile. Use 
simple sentence structure and one-step directions. Using 
statements instead of questions when possible can be helpful. 
Patients should be encouraged to make simple choices. 
Offering a choice helps maintain individuals’ sense of 
autonomy without confusing them with too many choices. 
Respecting personal autonomy, when possible, can help to 
reduce anxiety. It is all right to repeat reminders about 
conversation content to enhance communication. Also be 
sure to allow adequate time for response. Talking to older 
adults as if they were a child should be avoided [41].

Memory and sensory stimulation behavioral techniques 
can improve memory, mood, self-esteem, and social interac-
tion with reductions in disorientation and anxiety which 
contribute to BPSD.  Caregivers should try to incorporate 
these into their structured daily routines as “activities” or 
modify the environment to make it comforting and orienting 
(see 7 Box 21.1).

Reminiscence therapy (RT) uses personal photographs or 
belongings from the past to trigger memories in individuals 
with dementia in order to improve their sense of self. Caregivers 
can help patients to remember and relive the emotions and 
memories of positive past events like birthdays, weddings, and 
family vacations by using “memory books” which contain 
memorabilia of positive past events. Memory books and even 
recorded audio tape stories from family members discussing 
happy memories have been shown to enhance communication; 
reduce anxiety, agitation, and wandering; and improve overall 
quality of life [70, 71] (see 7 Box 21.1).

Like audio recordings used in reminiscence therapy, 
familiar songs can stimulate long-term memory, enhance 
emotional well-being, and reduce anxiety and aggression in 
patients with dementia. Individuals with dementia can par-
ticipate in music therapy (MT) by singing or playing an 
instrument, or they can be passive participants by just listen-

Box 21.3 “Symptom-Targeted” Patient-Centered Nonpharmacological Approach for Sleep-Wake Cycle 
Disturbance >1 month

Do ABC’s to systematically investigate 
for the potential underlying causes and 
triggers for insomnia
1. Investigate medications that may be 

contributing to sleep disturbances 
via circadian rhythm disruption. 
Obtain a complete medication list 
with timing

 5 Diuretic given late in day can 
cause nocturia which can cause 
poor sleep at night

 5 Stimulants/sympathomimetic 
(nicotine, caffeine, bronchodila-

tors) given late in the day can 
be activating causing insomnia

 5 Anticholinergics, sedating 
medications (allergy and 
overactive bladder medications, 
sinemet, analgesics) given 
during the daytime may cause 
daytime sleepiness and napping 
which can contribute to 
insomnia

 5 SSRI→ can decrease REM which 
can change the quality of the 
sleep

2. Complete a sleep diary to assess for 
patterns or triggers for insomnia

3. R/O primary sleep disorders such as 
obstructive sleep apnea and restless 
leg periodic limb movement disorders

4. R/O depression + other psychiatric 
conditions which can present with 
sleep disturbances and thus should be 
treated if persist or severe

5. Look for flares in chronic diseases like 
congestive heart failure, COPD, 
diabetes, pain that can contribute to 
interrupted sleep

Nonpharmacological Management of BPSD: Agitation and Behavioral Problems in Dementia
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ing to preferred familiar music playing in the background. 
While the literature conflicts, MT is noninvasive, poses little 
to no risk to patients, requires minimal training, and can be 
easily implemented by caregivers in the home as well as other 
patient-care settings [15].

Aromatherapy is a nonpharmacological treatment that 
is simple to use, safe, and well tolerated. Controlled clinical 
trials have shown promising results with daily administra-
tion of aromatherapy to improve BPSD.  Regular use of 
various aromas (such as lavender, Melissa, geranium, man-
darin, sunflower oil, ylang ylang, patchouli, rosemary, and 
peppermint via various exposure methods including diffu-
sion, lotion, placed under pillows nightly) showed a 
reduction in physical aggression, verbal agitation, anxiety, 
and wandering behaviors as well as improve sleep patterns 
[16, 36, 53, 57].

Food can be a source of stress for older adults with 
dementia due to all the choices of food and feeding apraxias. 
Caregivers can alleviate mealtime stress by offering portable 
finger foods (such as small sandwiches, fruit and cheese 
trays, muffins, cereal bars, and finger snacks) when patients 
struggle to use silverware. Offering a couple of food choices 
helps maintain individuals’ sense of autonomy without con-
fusing them with too many choices. With gentle support, set 
up, and encouragement, caregivers can create a more pleas-
ant dining experience for their loved ones.

Based on the Namaste Care theory, all human beings 
respond to and benefit from touch close contact [13, 47, 76]. 
Touch can convey attention, communication, and close con-
tact. Tactile stimulation contributes to a feeling of trust and 
also promotes relaxation and a sense of calm. Therapeutic 
tactile stimulation can include gently brushing hair to mas-
sages. Providing a hand massage connects the caregiver with 
the individual in an intimate relationship. Caregivers can 
utilize the “hand-under-hand” technique, which involves the 
caregiver placing their hand under the individual’s hand 
while providing guidance [74]. Studies have shown that 
tactile massage can reduce anxiety and improve cognition, 
and caregivers have reported feeling closer to older 
individuals after providing the technique. Allowing the older 
adult to stroke and interact with pets is another way that 
tactile stimulation is accomplished [45, 48]. One study 
showed that pet therapy could reduce agitation and anxiety 
among older adults with cognitive disorders [45, 48].

21.4.4   General Strategies to Deal with Present 
BPSD and Prevent Future Episodes 
of BPSD (7 Box 21.2) [3, 5, 7–9, 14, 
18–20, 23, 24, 26, 27, 29, 31, 34, 35, 37, 
42, 50, 51, 55, 60, 62, 65, 73, 81]

For agitation or aggression that is NOT harmful to self or 
others, it is helpful for caregivers to have strategies to deal 
with present BPSD.  Two helpful behavioral interventions 
include the “ABC’s” and 3 R’s (Repeat, Reassure, Redirect).

21.5   ABC’s

When agitation occurs, caregivers must be a detective and do 
the “ABC’s to identify precipitating factors and avoid the trig-
gers. Caregivers should look at the Antecedent Behaviors 
that lead to a particular catastrophic consequence and 
avoid it as patients with dementia are unable to understand 
or learn how to prevent it from recurring. Often the detective 
work will show that there is an unmet need that is making 
the patient uncomfortable. Since the individual with demen-
tia may not be able to communicate what the problem is, he/
she may manifest as “acting out” or agitation. It is thus pru-
dent for caregivers to search for unmet basic needs such as 
hunger, thirst, fatigue, pain, and incontinence as triggers for 
BPSD. Sometimes the trigger is not apparent, so caregivers 
should observe their loved one with dementia to see how 
they interact with their environment, try to understand how 
certain situations contribute to the individual’s anxiety or 
aggression, and then try to prevent those situations. The 
ABC’s is also known as functional-analysis-based interven-
tions. Encouraging caregivers to use this patient-centered 
ABC’s behavioral approach is an effective means of increas-
ing their social interaction with individuals with dementia 
and reduce BPSD [14, 33, 69].

21.5.1   3 R’s (Repeat, Reassure, and Redirect)

The 3 R’s is another behavioral technique that uses 
repetition, reassurance, and redirection to diffuse BPSD, 
especially wandering, aggression, anxiety, and agitation. 
During episodes of agitation, an individual with dementia 
may be confused about the situation so simply repeating/
reminding in a calm, clear manner what you are doing can 
diffuse that situation. Because individuals with dementia 
are unable to “actively” learn, caregivers can employ 
reassurance (positive reinforcement) to coax loved ones to 
“learn” new preferred behaviors similar to Skinner’s 
Operant and Pavlov’s Classical learned conditioned 
responses [66]. Redirecting and providing reassurances to 
older adults allow the caregiver to guide them to an 
increased sense of safety. As dementia progresses, 
confronting or reasoning will likely not change behaviors, 
as individuals with dementia often lose the cognitive 
ability follow logic or to reason. Instead, caregivers should 
calmly acknowledge their emotion and redirect the 
individual using a distraction to address the agitated 
behavior. Since individuals with dementia have difficulty 
with multitasking, caregivers can gently redirect an 
individual’s attention to some other distraction such as a 
change of subject, food and drink, another activity, or a 
rest period. One technique that may be used for older 
adults with wandering behavior is the placement of a 
mirror in front of the exit door. He or she will see their 
reflection and be redirected to where they came from, 
reducing exit-seeking behavior [21, 24].
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21.5.2   “Symptom-Targeted” Patient-
Centered Nonpharmacological 
Techniques

The “general” nonpharmacological approach with techniques 
and interventions discussed above (7 Boxes 21.1 and 21.2) is 
effective for most BPSD, especially mild agitation, aggression, 
pacing, and wandering. “Symptom-targeted” patient- centered 
nonpharmacological techniques and pharmacologics are 
reserved for unique BPSD symptoms like sleep disturbances 
and distressing mood and psychotic symptoms.

Sleep disturbances commonly occur in this population 
due to physiological changes associated with age and 
Alzheimer’s disease [10, 56, 58, 75]. These changes include:

 5 Suprachiasmatic nucleus damage which affects:
 5 Sleep initiation/maintenance

 5 Circadian rhythm degeneration which leads to:
 5 Increased sleep fragmentation
 5 Increased light sleep (Stages 1 and 2)
 5 Less restorative sleep (Stages 3 and 4)
 5 Decreased total sleep time

 5 Decreased melatonin secretion
 5 Decreased hypocretin (orexin) secretion—hypocretin 

system acts as a stabilizing factor in the sleep-wake 
flip-flop, keeping it in the waking state

 5 Decreased REM (due to loss of cholinergic neurons in 
nucleus basalis)

 5 Excess hypersomnolence with some apoE4 subtypes

When patients with dementia develop sleep disturbances, 
caregivers can use the symptom-targeted nonpharmacologi-
cal approach first as recommended by guidelines ([6, 11, 40, 
53, 55, 75]).

21.5.3   Approach to Evaluating Sleep 
Disturbances in Dementia

Primary care providers can work with the caregiver to do the 
ABC’s (see 7 Box 21.2) to systematically investigate for the 
potential underlying causes and triggers for insomnia (see 
7 Box 21.3). Medications given at inappropriate times can dis-
rupt the circadian rhythm causing insomnia. It is important to 
review the medication list and timing to ensure that they are 
not contributing to the insomnia. Completing a sleep diary 
can help providers to look for other common triggers like 
UNMET NEEDS—hunger, incontinence, pain, boredom, as 
well as flare in chronic conditions like heart failure, COPD, 
reflux, and osteoarthritis (see 7 Box 21.2) which can contrib-
ute to napping and insomnia. Finally, a search for other con-
current medical conditions like primary sleep disorders 
(obstructive sleep apnea and restless leg syndrome) and 
depression and psychosis (which have sleep disturbance as 
part of their constellation of symptoms) can be helpful in 
determining best treatment for insomnia. Triggers should be 
addressed and nonpharmacological sleep interventions 

employed as first. Here are the eight nonpharmacological 
interventions for insomnia that were used in the RCT by 
McCurry SM et al. [40]. This protocol employed four of the six 
traditional techniques used to manage insomnia in cognitively 
intact elders: sleep hygiene, stimulus control, sleep restriction, 
and circadian rhythm manipulators. Only cognitive behav-
ioral therapy (CBT) and active “relaxation” were not used [40]. 
The nonpharmacological protocol for insomnia are as follows:
 1. Follow structured sleep and rising times that were not to 

deviate no more than 30 minutes from the selected times 
(circadian).

 2. Encouraged patients not to nap after 1 PM and limit 
naps to 30 minutes or less (sleep hygiene, circadian, 
sleep restriction).

 3. Walk for 30 minutes, exercise daily (circadian).
 4. Bright light therapy (BLT) at dawn/dusk (circadian).
 5. Eliminate triggers for nighttime awakenings, i.e., unmet 

needs. May need to control night time pain, give nightly 
snack, and take activating meds in the AM (stimulus 
control).

 6. Reduce light/noise levels in their sleeping areas 
(stimulus control).

 7. Switch to decaffeinated drinks and reduce evening fluid 
consumption (stimulus control).

 8. If nocturia affected sleep, encourage toileting schedules 
at night, use of incontinence pads, and exclude urinary 
tract infections (stimulus control).

Caregivers who used this protocol showed significantly 
greater reductions in number of nighttime awakenings, total 
time awake at night, and depression, and increases in weekly 
exercise days than control subjects [40].

21.5.4   Bright Light Therapy and Sleep

Light plays a major role in regulating the phase relationships 
among core body temperature, melatonin rhythm, and the 
circadian rest-activity cycle. Typically, light exposure is timed 
to coincide with the beginning and end of the human photo-
period. Currently, there is no accepted gold standard for 
when light exposure should occur, how long it should be 
delivered, which light wavelengths are maximally safe and 
effective, or which method of light delivery is optimal. 
Morning light exposure is most beneficial for phase-delayed 
individuals (i.e., those whose sleep onset and morning rising 
are pushed to later hours) or those who may be suffering 
from a seasonal depressive disorder. Evening bright light 
treatment is beneficial for sleep maintenance problems in 
older adults and for phase-advanced individuals (i.e., those 
who fall asleep in the early evening and awaken too early in 
the morning). Some adverse side effects were reported for 
light therapy (irritability, dizziness, headache), and treatment 
effects were relatively modest; the authors concluded that 
whole-day bright light is safe for use and is helpful as part of 
the nonpharmacological protocols for insomnia [11, 75].
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21.5.5   Exercise and Sleep

Exercise is a nonphototic circadian rhythm manipulator and 
can help produce more restful sleep in older adults. Although 
regular physical activity may also enhance the sleep of individ-
uals with dementia, no controlled trials looking at the isolated 
effects of exercise on sleep in dementia have been published 
thus far. Studies have shown that caregivers can be trained to 
function as exercise “coaches” for individuals with dementia, 
and older adults with a wide range of cognitive impairment 
enjoy participating in structured exercise  programs.

Because of the multifaceted nature of sleep disturbances 
and fragility of older adult patients with dementia, nonphar-
macological interventions should always be considered first.

21.5.6   Resources for Providers and Family 
About Nonpharmacological Approach 
to BPSD [9, 14, 19, 20, 23, 31, 42, 73, 
78, 79, 80]

Most caregivers will not ask for assistance or report behaviors 
until they have become a crisis—perhaps from embarrass-
ment or fear of being perceived as unable to cope. In order to 
avoid crisis, primary care providers should be proactive in 
routinely screening/asking about BPSD.  Although studies 
demonstrate that nonpharmacological interventions can 
decrease BPSD and improve caregiver well-being with fewer 
side effects when compared with pharmacologics, teaching 
caregivers how to manage BPSD can be challenging. Primary 
care doctors do not have enough time to do this comprehen-
sively in clinic; so often members of the trans-professional 
team can help. In addition, there are many books and com-
prehensive caregiver education programs available to teach 
caregivers about the concepts needed to successfully imple-
ment the nonpharmacological approach which are:
 1. Dementia—the disease, its prognosis, and having 

realistic expectations
 2. General patient-centered techniques to minimize 

development of BPSD
 3. Strategies to deal with present BPSD and prevent future 

episodes of BPSD

Here are some resources for providers and caregivers to learn 
about proactively managing BPSD:

 5 7 Alz. org—Caring Kind (formerly the Alzheimer’s 
Association, NYC Chapter) 7 http://caringkindnyc. org/

 5 WeCareAdvisor™ [31]:
Web-based. Uses the DICE approach to developed 
patient-centered response to mitigate BPSD

 5 D: Describe
 5 I: Investigate
 5 C: Create
 5 E: Evaluate

 5 Dementia Care Manager model: 7 www. agingbraincare. 
org/ ABC Care Protocols by Dr. Callahan at Indiana 
University

 5 The Savvy Caregiver Program: Developing and testing 
a transportable dementia family caregiver training 
program [23]

 5 P.I.E.C.E.S. (Physical, Intellectual, Emotional, 
Capability, Environment, and Social) method is a 
framework created to help screen and assess behaviors in 
an efficient yet comprehensive way. This framework will 
allow you to better understand the causes behind the 
behavior and to draw a more accurate and effective 
intervention plan [9, 59]

21.5.7   Evidence of Efficacy of 
Nonpharmacological Behavioral 
Techniques [3, 5, 7, 8, 14, 18, 19, 20, 23, 
24, 26, 27, 29, 31, 34, 35, 37, 42, 50, 52, 
53, 59, 60, 62, 65, 67, 69, 73, 76, 77, 81]

There are several studies demonstrating the effectiveness 
of nonpharmacological techniques for management of 
BPSD.  A 2014 systematic review of nonpharmacological 
interventions for agitation in dementia included randomized 
trials with at least 45 participants—effective interventions 
in one or more trials were the implementation of activities, 
music therapy, person-centered communication skills 
training for caregivers, and sensory interventions such as 
massage [37]. For the most part, positive trials demonstrated 
evidence of short- term benefit. A 2017 systematic 
overview summarizes RCT evidence for the effects of 
17 different pharmacological and nonpharmacological 
interventions for the management of BPSD. A statistically 
significant effect in improving global BPSD was seen for 
functional analysis-based interventions, music therapy, 
analgesics, melatonin, donepezil, galantamine, and 
atypical antipsychotics but with caveats. Importantly, 
the nonpharmacological approaches have a similar effect 
size for treating global BPSD to the pharmacological 
approaches. Nonpharmacological approaches did not 
have any reported adverse events, whereas atypical 
antipsychotics and cholinesterase inhibitors were reported 
to have an increased risk of many adverse events in 
comparison with placebo. While the quality of the evidence 
base for nonpharmacological approaches is generally lower 
than for pharmacological treatments, it is noteworthy 
that the estimates of effect size of these interventions are 
similar to that of the pharmacological treatments and that 
the nonpharmacological treatment is not associated with 
any adverse events. Overall, this 2017 overview provides 
support for using the nonpharmacological approach of 
functional-analysis-based interventions as a first-line 
therapy for BPSD, due to the significant impact on global 
BPSD measures, moderate-quality evidence, and the lack 
of adverse events. Music therapy may also be effective in 
the management of BPSD; however, further high-quality 
evidence would be useful to strengthen the support for its 
use.
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Take-Home Points

 5 Always obtain a thorough history about the 
“disturbance.”

 5 Rule out delirium and other environmental 
factors contributing to the disturbance.

 5 Use nonpharmacological interventions for BPSD 
first.

 5 Consider “targeted,” time-limited pharmacological 
trials for severe or persistent BPSD symptoms 
given modest evidence of efficacy and moderate 
potential for harm.

21.6   Content

If appropriate to topic, please incorporate:
 5 Interprofessional care
 5 Normal/abnormal for older adults
 5 Special considerations for older adults
 5 Family/caregiver role
 5 Community resources
 5 Educational resources
 5 Hospital vs outpatient (ambulatory and home) vs LTC 

management differences

Case Conclusion
As the physician, you obtain further history from the patient 
and daughter and perform a thorough physical. Daughter 
reports that patient has been more incontinent these days but 
has had no fevers, chills, flank pain, or hematuria. Patient has 
been eating a little less as well but reports no nausea, vomiting, 
diarrhea, or constipation. ROS is otherwise negative. There are 
no new medications and no changes in the care giving 
environment.

Physical exam is unremarkable except for temperature 
100.1, mild suprapubic tenderness without guarding or 
rebound or CVA tenderness. Neurological exam is nonfocal 
though technically difficult. She is oriented only to person and 
easily distracted.

Labs are unremarkable except for urine with positive nitrites 
and leukocyte esterase, and CBC with mild leukocytosis with left 
shift.

Diagnosis: UTI with delirium with BPSD. You treat the 
patient with an antibiotic and review the nonpharmacological 
approach as delineated in 7 Boxes 21.1 and 21.2.

 Appendix 1: Confusion Assessment Method 
(CAM) Diagnosis of Delirium Requires 
a Present or Abnormal Rating for Criteria 1 
and 2 Plus Either 3 or 4 [28]

Criteria
 1. Acute onset and fluctuating course:

 5 Is there evidence of an acute change in mental status 
from the patient’s baseline? Corroboration with 
caretakers and family member is usually required.

 5 Did this behavior come and go or wax or wane in 
severity in the last 24 hours?

 2. Inattention:
 5 Does the patient have difficulty focusing attention?
 5 Are they easily distracted?
 5 Do they have difficulty keeping track of what is being 
said?

 5 Consider asking the patient to recite the days of the 
week backwards.

 3. Disorganized thinking:
 5 Is the patient’s speech disorganized or incoherent?
 5 Does the patient ramble or have irrelevant 
conversation that is unclear with illogical flow of 
ideas, and unpredictable switching between subjects?

 4. Altered level of consciousness:
 5 Only patients who are calm and alert are considered 
normal.

 5 Patient meet criteria if they are: vigilant (hyperalert), 
lethargic (drowsy, easily aroused), stuporous 
(difficult to arouse), or comatose.

 Appendix 2: Blackbox Warning 
for Antipsychotics [17, 64]

 5 Increased risk of mortality. Rate of death was 1.6–1.7 
times that of placebo (3.5 vs 2.3%).

 5 Death appeared to be heart related or from infections 
(e.g., pneumonia).

 5 Often causing diabetes mellitus, hyperglycemia, 
ketoacidosis, and hyperosmolar states.

 5 All antipsychotic drugs will now include the same 
information about this risk in a BOXED WARNING and 
WARNING section.

 5 Antipsychotics are NOT indicated for the treatment of 
dementia-related psychosis and are off-labeled use.
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 Introductory Case Study

Mrs. Doe, a 68-year-old Caucasian 
female, presented with primary 
complaints of difficulty falling asleep, 
difficulty maintaining sleep, and 
daytime fatigue. This problem started 
approximately 3 years ago following 
her retirement. She estimated 
obtaining 6 hours of total sleep time 
(TST) with extensive sleep onset 
latency (SOL), and wake after sleep 
onset (WASO). She routinely goes to 
bed at 10 pm but is unable to fall 
asleep until 12 am. Additionally, she 
reported awakening 2–3 times each 
night with an inability to return to 

sleep for approximately 30 minutes. 
Her wake time is variable. Mrs. Doe 
described her quality of sleep as 
generally restless and unrefreshing. 
During the day, she experiences 
fatigue, difficulty concentrating, and 
mild irritability. She stated that she has 
increased cognitive activity when 
unable to sleep, during which time her 
mind races and she worries about a 
variety of topics. When unable to sleep, 
she often reads books on her tablet 
while in bed. Mrs. Doe reported that 
she has tried a few sleep aids, but 
these have not been helpful. Some 

nights she will have 1–2 glasses of 
wine prior to bed, which she stated 
helps her fall asleep more quickly. She 
described her physical health as 
generally good, with no recent 
changes in her health status. She has a 
psychiatric history of mild anxiety and 
depression. Mrs. Doe reported 
maintaining good relationships with 
her husband and children. She is 
engaged in community activities but 
admitted that she is not as active 
during the day as she was prior to her 
retirement.

22.1  Chapter Overview

Older adulthood is characterized by many physical and 
health-related changes, including changes in sleep. Normative 
age-related changes in sleep architecture include greater fra-
gility of sleep and a tendency toward “lightening” of sleep 
[23, 78]. Although these changes in sleep patterning are a 
part of the natural aging process, older adults disproportion-
ately report sleep complaints such as difficulty maintaining 
sleep and early morning awakenings, as illustrated in the case 
example presented at the opening of this chapter [29, 30]. 
Several reviews have been conducted on age-related sleep 
changes and late-life insomnia [5, 53, 74, 89]. This chapter 
will provide a summary of the prevalence and clinical pre-
sentation of insomnia symptoms among older adults as well 
as an overview of guidelines for the assessment, diagnosis, 
and treatment of late-life insomnia. Non-pathological, age- 
related changes in sleep will be briefly reviewed to assist clini-
cians in distinguishing normative sleep patterns from chronic 
late-life insomnia.

22.2  Normative Age-Related Changes 
in Sleep Patterns

22.2.1  Sleep Structure and Continuity

The physiology and organization of sleep have been 
described previously [16, 44, 83]. In brief, sleep is divided 
into four stages as defined via polysomnography. Stages N1, 
N2, and N3 comprise non-rapid eye movement (NREM) 
sleep, and these stages cyclically occur along with rapid eye 
movement (REM) sleep every 90–120  minutes over the 
course of an average 8-hour sleep period. N1 and N2 are 
described as “lighter” stages of sleep from which it is rela-
tively easier to be aroused into wakefulness. Alternatively, 
N3 sleep, also known as slow-wave sleep, is known for being 
more restorative and more difficult from which to awaken. 

REM sleep is characterized by rapid eye movements, muscle 
atonia, and vivid dreams.

During the aging process, the structure of sleep alters, 
generally resulting in sleep that is lighter and more easily dis-
rupted. Compared to younger adults, older adults tend to 
spend a greater percentage of their total sleep time in lighter 
stages of sleep (N1 and N2), with a lesser percent of sleep 
time allocated to N3 and REM [21, 34]. A meta-analysis of 65 
studies representing 3577 healthy individuals with ages span-
ning across the adult lifespan found that the largest age- 
related changes in sleep occur between young adulthood and 
60 years of age with minimal variation thereafter [78]. In this 
meta-analysis, slow-wave sleep was found to decline by 2% 
per decade until age 60, while sleep continuity was found to 
decrease by 3% per decade [78]. This deterioration of sleep 
continuity may contribute to the common adage that older 
adults sleep less and require less sleep than younger adults. 
Total sleep time has been shown to decrease with age, and 
older adults exhibit average shorter sleep duration [14, 78]; 
however, the amount of sleep obtained by older adults is still 
considered to be comparable to younger adults [31].

22.2.2  Circadian Rhythm Changes

The sleep-wake cycle follows a 24-hour circadian rhythm 
maintained by the hypothalamic suprachiasmatic nucleus. 
In the course of normal aging, the suprachiasmatic nucleus 
and related brain areas experience neuronal degeneration, 
which causes disruption of the sleep-wake rhythm. 
Attenuated amplitude and advanced phase shift of circadian 
rhythmicity are commonly observed in older adults and 
contribute to a biological preference for sleep in the early 
evening hours and waking in the early morning hours [66, 
92]. Although these changes are not pathological, insomnia 
symptoms and sleep loss can result if older adults resist these 
age-related circadian changes by attempting to sleep outside 
of their natural sleep phase.
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22.2.3  Daytime Sleep

The degradation in sleep continuity, duration, depth, and cir-
cadian rhythmicity has been hypothesized to explain the 
high prevalence of daytime sleep commonly observed among 
older adults [62]. It currently remains unclear whether day-
time sleep is beneficial due to its contribution to total 24-hour 
sleep duration or if it is detrimental due to its potential for 
precipitating insomnia symptoms by decreasing nighttime 
sleep drive [10, 15]. A study comparing community dwelling 
older adult “nappers” to “non-nappers” revealed that self- 
reported sleep duration and quality were not significantly 
different between groups [81]. However, a study using objec-
tively assessed sleep indicated greater sleep fragmentation 
increased the odds of napping [36]. The impact of daytime 
sleep has been shown to extend beyond its direct effects on 
nighttime sleep. A meta-analysis of nine prospective cohort 
studies indicated that daytime napping was associated with a 
greater risk of all-cause mortality [113]. Conversely, a recent 
population-based study conducted among 2974 older adults 
found that moderate afternoon napping between 30 to 
90 minutes was associated with overall better cognition com-
pared to non-napping, short napping (less than 30 minutes), 
or extended napping (greater than 90 minutes) [54], suggest-
ing that nap duration may be a crucial factor in distinguish-
ing whether napping is beneficial or detrimental. Further 
research is necessary to determine if and what aspects of 
daytime sleep may be pathological.

22.3  Diagnosis of Insomnia

Multiple classification systems  – including the Diagnostic 
and Statistical Manual of Mental Disorders [4], the 
International Classification of Diseases [108], and the 
International Classification of Sleep Disorders [3] – provide 
diagnostic criteria for insomnia. Despite differences in the 
subtypes of insomnia, there are essentially three components 
of an insomnia diagnosis: (1) complaint of a sleep difficulty, 
(2) adequate opportunity to attain sufficient sleep, and (3) 
daytime functioning impairment complaint. The presence of 
distress about sleep is particularly important for older adults 
as many who exhibit poor sleep are not distressed about their 
sleep [61]. Nighttime insomnia symptoms include difficulty 
initiating asleep, difficulty maintaining sleep, and early 
morning awakening with the inability to return to sleep. 
Common daytime functioning impairment complaints 
include fatigue, poor concentration, excessive sleepiness, 
worries about sleep, depressed mood, and impaired cognitive 
functioning [85]. To meet criteria for diagnosis, these func-
tioning deficits must have a negative impact on social, occu-
pational, or physical functioning [4].

Notably, none of the current classification systems pro-
vide specific quantitative criteria for measuring insomnia 
symptoms. General recommendations for quantitative sleep 
disturbance criteria have been established, which include 

≥31 minutes of sleep onset latency (SOL) or wake time after 
sleep onset (WASO) experienced 3 nights a week for 6 months 
or longer [13]. These criteria appear to best differentiate older 
adults with insomnia (OAWI) from normal sleepers. 
Quantification of early morning awakenings has received 
attention in the literature on OAWI [11, 46] but not to the 
extent of onset and maintenance sleep disturbance.

22.4  Insomnia Epidemiology Among  
Older Adults

The prevalence of insomnia symptoms has been investigated 
in numerous samples of older adults across multiple coun-
tries and cultures. The estimated global prevalence of insom-
nia symptoms among older adults varies greatly, ranging 
from 23% to 70% across studies [11, 29, 38, 46, 52, 60]. The 
prevalence of chronic insomnia among older adults also 
exhibits diversity, falling between 12% and 40% [29, 32, 75, 
91]. The point prevalence of insomnia among the general 
population has been estimated to be approximately 16% [57]. 
Numerous epidemiological studies have indicated that the 
prevalence and incidence of insomnia increase with advanc-
ing age [11, 38, 76]. Using empirically based, quantitative 
criteria for insomnia, our research group examined preva-
lence changes across the adult lifespan and found that preva-
lence of insomnia remained fairly constant until the age 
deciles 70–79 and 80–89, during which insomnia prevalence 
doubled [57]. Similarly, 1–4-year incidence rates of insomnia 
among older adults range between 2.8% and 7.3% across 
studies [30, 32, 70]. One study examining the cumulative 
4–8-year incidence of insomnia concluded that, on average, 
there exists a 3.6% increase in insomnia incidence per year 
among individuals aged 65 years and older [69]. Depressed 
mood and physical illness have been consistently identified 
as predictors of incident insomnia in older age [52, 96].

Gender differences in insomnia have been widely charac-
terized across the lifespan. A meta-analysis of gender differ-
ences in insomnia reported that women were at an overall 
greater risk for developing insomnia compared to men across 
all ages [111]. Compared to men, women have also been shown 
to experience more prominent exacerbation of insomnia symp-
toms in later life [29, 39, 60, 69, 75]. A study conducted among 
community-dwelling older adults found that 70% of older men 
and women reported at least 1 symptom of insomnia [46]. 
However, women more frequently reported 2 or 3 insomnia 
symptoms, whereas men more often reported only 1 insomnia 
symptom [46]. Data from our research group show that insom-
nia prevalence peaks at 41% in women between the ages of 80 
and 89 while men culminate at 23% [57]. Physiological changes 
associated with menopause, including vasomotor symptoms 
and declining levels of reproductive hormones, have been 
implicated as contributing to women’s greater susceptibility to 
developing insomnia [48]. Menopausal hormone therapy has 
been associated with a modest improvement in sleep quality 
among women with vasomotor symptoms [19].
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Growing evidence has indicated the presence of racial 
and ethnic differences in insomnia epidemiology, which may 
contribute to the notable diversity in global prevalence esti-
mates. Ethnicity has been shown to be a significant predictor 
of insomnia symptoms of sleep onset, maintenance, and early 
morning awakenings [47]. Our research group completed 
meta-analyses comparing sleep in White and Black individu-
als with insomnia symptoms [88]. Results showed that White 
adults exhibit a significantly higher prevalence of sleep com-
plaints, difficulty maintaining sleep, and early morning 
awakenings. Epidemiological data on Black adults also sug-
gest they report fewer sleep complaints and insomnia symp-
toms than White adults, despite Black adults reporting 
poorer sleep quality, non-restorative sleep, and restless sleep 
[27, 80]. Recent studies focusing on multi-ethnic compari-
sons of sleep disturbance revealed that

Black, Hispanic, and Chinese adults each exhibit higher 
odds of short sleep duration (less than 6  hours per night) 
compared to White adults [18]. Age-related increases in 
insomnia severity have also been found to be greater among 
Hispanic older adults compared to Non-Hispanic White 
older adults [50].

There has been continued interest regarding whether cer-
tain types of insomnia symptoms occur more commonly at 
different ages. To date, research examining the association 
between age and type of insomnia remains inconclusive. It 
has been a widely held belief that sleep maintenance insom-
nia is more common among older adults [68]. There exists 
evidence to support this notion [39, 46]; however, this find-
ing may not hold true among individuals with insomnia 
comorbid with other clinical conditions, such as depression 
[110]. Our research group found a trend for type of insomnia 
to correlate with age, but all types of insomnia were common 
across all age groups [57]. Similarly, in a large epidemiologi-
cal survey of over 13,000 people between the ages of 15 and 
100, age was not found to be associated with type of insomnia 
[77]. Further research is necessary to elucidate the relation-
ship between age and insomnia type.

22.5  Clinical Risk Factors of Insomnia

Multiple life factors can precipitate, perpetuate, and exacer-
bate insomnia symptoms (. Table 22.1). We will briefly over-
view the most common psychosocial factors that may 
contribute to increased risk for insomnia in older adults. A 
more detailed discussion will focus on insomnia comorbid 
with depression and chronic pain.

22.5.1  Medical and Psychiatric Illnesses

Medical and psychiatric conditions can disrupt sleep and lead 
to comorbid insomnia through various mechanisms. Medical 
conditions are the strongest predictors of the incidence and 
persistence of insomnia in older adults [39]. Insomnia among 
older adults has been associated with overall poorer physical 

and mental wellbeing, chronic fatigue, stroke, cardiovascular 
disease, pulmonary diseases, anxiety, depression, suicidal 
behavior, risk of falls and accidents, cognitive decline, and all-
cause dementia [1, 22, 31, 49, 51, 79, 104]. Other medical and 
psychiatric illnesses that are known for their sleep-disruptive 
properties include pain conditions, gastrointestinal diseases, 
neurological disorders, genitourinary disorders, endocrine 
disorders, anxiety disorders, psychosis, dementia, schizophre-
nia, and primary sleep disorders (i.e., obstructive sleep apnea, 
restless legs syndrome, periodic limb movement disorder, and 
REM behavior disorder) [5, 53, 74]. Medications intended to 
treat medical and/or psychiatric illnesses can also precipitate 
or exacerbate insomnia. The effect of medication on sleep and 
alertness is reviewed in depth by Roux and Kryger (2010) [86].

       . Table 22.1 Risk factors for insomnia in later life

Physiological/
biological

Psychological Social/Behavioral

Medical disorders Depression Retirement

  Cardiovascular  
(e.g., CHF)

Anxiety 
disorders

Nursing home 
placement

  Pulmonary  
(e.g., COPD)

Psychosis Hospitalization

  Gastrointestinal 
(e.g., GERD)

Schizophrenia Bereavement

  Chronic pain  
(e.g., arthritis)

Dementia ↓ Physical activity

Medications Napping

  Antidepressants Financial strain

  Opiates Low social support

  Antihistamines Worry

  β-Blockers Poor sleep habits

  Corticosteroids Unrealistic sleep 
beliefs

  Alcohol, nicotine, 
caffeine

Sleep disorders

  Sleep-disordered 
breathing

  Restless legs 
syndrome

  PLMD

  REM behavior 
disorder

Adapted with permission from Petrov et al. [114] and Oxford 
University Press
Note. CHF congestive heart failure, COPD chronic obstructive 
pulmonary disease, GERD gastroesophageal reflux disease, 
PLMD periodic limb movement disorder
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22.5.2  Late-Life Insomnia and Depression

Insomnia commonly occurs comorbid with psychiatric con-
ditions, including depression, across the lifespan. There is 
particular interest in ascertaining whether untreated insom-
nia predicts depression incidence and greater depression 
severity. A recent meta-analysis of 48 studies supported the 
presence of a bidirectional relationship between sleep distur-
bance and depression [7]. This study indicated that self- 
reported sleep disturbance was associated with increased risk 
for the development, recurrence, and worsening of depres-
sion. Similarly, older adults with depression were found to 
have a higher risk of developing and worsening symptoms of 
sleep disturbance [7]. Chronic insomnia, specifically, appears 
to increase the risk of persistent major depression despite 
treatment by 1.8–3.5 times that of older adult patients with 
no insomnia [82]. Though the psychological mechanisms 
underlying the relationship between insomnia and depres-
sion remain unclear, older adults’ beliefs about sleep and 
sense of hopelessness may contribute to the relationship 
between these disorders [90].

22.5.3  Late-Life Insomnia and Chronic Pain

Sleep complaints and poor sleep commonly present in the con-
text of chronic pain [98]. Evidence suggests the relationship 
between chronic pain and sleep disturbance is bidirectional 
[97]. When examining objectively assessed sleep and self-
reported pain in OAWI, night-to-night variability in sleep has 
been shown to correspond to day-to-day variability in pain 
reports, suggesting that the experience of insomnia and pain 
are sensitive to changes in one another [28]. Pain intensity, 
anxiety, and depression have been independently associated 
with insomnia among older adults with chronic pain [26]. 
Similarly, older adults reporting clinical insomnia more fre-
quently experience intense pain compared to older adults who 
report no clinical insomnia [25]. Beyond pain factors, there 
exists an association between severe insomnia and wellbeing, 
quality of life, outpatient care, total medication costs, and total 
health-care costs for older adults with chronic pain [25].

22.5.4  Social and Behavioral Changes

Psychosocial, cultural, behavioral, and environmental factors 
that occur more frequently in our latter years contribute to the 
development and maintenance of chronic insomnia. Common 
risk factors for late-life insomnia are retirement, nursing 
home placement, hospitalization, low social support, loss and 
bereavement, decreased activity, and chronic stressors and 
cultural influences specific to nations and regions [107]. These 
events produce stress that may alter sleep-related behaviors, 
thus increasing risk for chronic insomnia. For example, one 
study found self-reported sleep disturbance of older adults 
who recently lost a spouse was more severe than good sleepers 
but less severe than OAWI [67]. Institutional settings such as 

nursing homes and hospitals can also produce sleep disrup-
tion. Patients of these institutions have limited exposure to 
bright light to entrain their circadian rhythms, experience 
more noise in their environment, and spend more time on 
bed rest, all of which negatively affect their sleep quality [65, 
94]. Lastly, being sedentary has been found to be predictive of 
acute and persistent insomnia [69]. Regular physical exercise 
(specifically strength training and walking) paired with indi-
vidualized social activities has been shown to increase total 
nocturnal sleep among older adults [84, 104].

22.6  Negative Consequences of Insomnia

Schutte-Rodin and colleagues (2008) [93] delineate five 
major categories of negative consequences of insomnia: poor 
quality of life, exacerbation of illness, mood disturbances, 
subjective sleepiness and fatigue, and cognitive impairments. 
Insomnia symptoms and daytime sleepiness increase the 
likelihood of poor quality of life in older adults [109]. This 
decline in quality of life may be partially attributable to 
decreases in late-life functioning among OAWI.  Insomnia 
symptoms have been associated with greater odds of having 
limitations in household activities as well as greater odds of 
having restricted participation in valued activities [100].

Excessive daytime sleepiness is a common complaint for 
OAWI. Difficulty initiating sleep, early morning awakenings, 
and difficulty maintaining sleep are also associated with 
excessive daytime sleepiness in older adults, with the latter 
being most strongly correlated [42]. Additionally, increased 
sleepiness – as demonstrated by frequent napping – has been 
shown to be a risk factor for falls and hip fractures [101]. 
Actigraphy-measured poor sleep continuity and short sleep 
duration have also been identified as risk factors for falls [85].

Decrements in daytime performance of cognitive tasks 
are often reported by OAWI. Studies in OAWI have revealed 
that, while performance on simple cognitive tasks is compa-
rable to patients without insomnia, performance on more 
cognitively demanding tasks is reduced [2]. Objective 
impairments have been observed in attention, memory span, 
time estimation, integration of cognitive dimensions, 
executive- order functioning, and visual-perceptual process-
ing [40, 41]. Insomnia has also been linked to increased risk 
of all-cause dementia [22]. Specifically, reduced sleep effi-
ciency, greater nighttime wakefulness, greater number of 
waking episodes, and poor self-reported sleep quality have 
been associated with subsequent cognitive decline among 
community-dwelling older men [9].

22.7  Assessment

Clinical guidelines for the evaluation of chronic insomnia in 
all adults are outlined by Schutte-Rodin and colleagues 
(2008) [93]. A standard, clinical assessment includes a  
comprehensive sleep, physical, substance, and mental health 
history accompanied by a physical and mental status exami-
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nation. Self-reported retrospective and prospective measures 
of sleep patterns are standard tools of assessment. These mea-
sures may include sleep-wake diaries [17], questionnaires, 
screening tools, and symptom checklists. Objective measures 
of sleep and daytime sleepiness – such as polysomnography, 
actigraphy, and the multiple sleep latency test – are generally 
not recommended, though they may be more indicated for 
older adults since higher rates of sleep disorders are experi-
enced with advancing age [59]. The following groups may 
have greater difficulty using traditional sleep logs and ques-
tionnaires: nursing home residents, depressed patients, 
patients with circadian rhythm disturbances, and patients 
whose activity patterns are suspected to be influencing their 
sleep [13, 71]. For these groups, wrist actigraphy may be a 
valuable tool to ascertain sleep disruption. Seven days of 
actigraphy data is typically considered sufficient to examine 
meaningful sleep patterns [87].

The clinical presentation of insomnia among older adults 
is often complicated by this age group’s higher propensity for 
medical comorbidities and polypharmacy. During evalua-
tion, it is first important to determine if the insomnia com-
plaint is in excess of normal age-related changes in sleep and 
not better accounted for by other primary sleep disorders. 
Useful ways to help rule out alternative primary sleep disor-
ders include assessing movement and restlessness while 
asleep or relaxed, measuring neck size, assessing snoring and 
daytime sleepiness through clinical interview, calculating 
body mass index, and obtaining corroborating reports from 
bed partners [13, 93]. Precipitating and perpetuating factors 
of the sleep complaint – including medical, substance-based, 
psychiatric, environmental, and behavioral – should be thor-
oughly examined (. Fig. 22.1). Schutte-Rodin and colleagues  
provide six standard categories for assessment, which are 
outlined as follows [93]:

Late-life insomnia assessment

• ldentify primary sleep complaint
• Distinguish complaint from age-
 related changes & primary sleep
 disorders

1

Meet diagnostic criteria:
• Sleep difficulty
• Adequate opportunity
• Daytime dysfunction

Screen for symptoms of
other sleep disorders

Acquire bed partner report

Medical conditions

Psychiatric disorder

Medications/substances

Sleep complaint

Physical/mental status exam

1–2 week sleep logs & sleep
scales

Sleep habits/beliefs

Social factors

Environment
Temperature, noise,
bed partner

Electronics usage,
reading, worrying,
eating, drinking

Onset, duration,
frequency, course,
severity, response to
sleep loss, previous tx

Dose, timing, effects

Depression, anxiety

Snoring/breathing
Night movements
Body mass index
Sleep/wake timing

Sleepiness
Neurocognitive
Mood disturbances
Falls/accidents

CNS, CV, pain, GU,
pulmonary, GI, endocrine,
renal

4 • Obtain objective sleep assessment (polysomnography or actigraphy) if other sleep disorders are suspected

2
• Acquire comprehensive history
 of sleep complaint and general
 health

3
• Assess current sleep patterns,
 sleep behaviors, environment,
 and relevant social behaviors

       . Fig. 22.1 Flowchart of clinical assessment for late-life insomnia. 
Note. CNS refers to central nervous system; CV refers to cardiovascular; 
GU refers to genitourinary; GI refers to gastrointestinal [5, 53, 88, 89, 

93]. (Adapted with permission from Petrov et al. [114] and Oxford 
University Press)
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 1. The primary sleep complaint(s) must be identified, such 
as difficulty initiating sleep, difficulty maintaining sleep, 
early morning awakenings, and/or non- restorative sleep. 
The following characteristics of the primary 
complaint(s) should be determined: duration, frequency, 
course, distress and daytime impairment severity, 
agonists and antagonists of the complaint, history of 
precipitating and perpetuating factors, and previous 
treatments and treatment responses.

 2. Mental and environmental conditions prior to sleep 
need to be evaluated for the presence of behaviors and 
attitudes that are counteractive to sleep. Such behaviors 
and attitudes include using the bed or bedroom as a 
place for mental stimulation and entertainment (e.g., 
using electronic devices, exercising, negative interactions 
with bed partner), and adopting an anxious mindset 
toward sleep (e.g., hypervigilance, problem-solving/
rehearsing in bed, predicting a poor night of sleep).

 3. Measurement of the variability in the patient’s sleep 
complaint and sleep-wake schedule allows for the 
estimation of sleep-wake patterns within the context of 
the patient’s daily life. Sleep-wake diaries are standard 
tools to quantify parameters of bedtime, wake time, 
SOL, frequency of awakenings, WASO, time in bed, total 
sleep time, nap times, and sleep efficiency.

 4. Somatic and emotional symptoms occurring during the 
night provide valuable information regarding differential 
diagnosis of other sleep disorders, medical conditions, 
and psychiatric illnesses (e.g., snoring, kicking, reflux, 
sadness).

 5. The five major categories of negative daytime conse-
quences mentioned earlier should also be examined to 
determine treatable causes of the complaint and out-
comes important to the patient.

 6. Lastly, the current and personal history of medical and 
psychiatric conditions and medication/substance usage 
must be identified. Physical and mental status examina-
tions are also highly recommended.

22.8  Evidence-Based Interventions

There are many evidence-based treatments for insomnia, 
both pharmacological and cognitive-behavioral, that have 
demonstrated clinical effectiveness among older adults. 
These treatments and their empirical support have been laid 
out extensively in other sources [55, 63]. In the following sec-
tion, a brief overview of the most common approaches to 
treating late-life insomnia will be presented. . Table 22.2 
highlights specific treatment recommendations for OAWI.

22.8.1  Cognitive-Behavioral Therapy

Cognitive-behavioral therapy (CBT) interventions for 
insomnia are sometimes implemented in isolation but are 

more commonly and efficaciously implemented in various 
packaged multi-component treatments [64]. Their efficacy 
has been well established in other reviews and meta-analyses 
[45]. There is evidence that older adults benefit as much from 
these interventions as their younger counterparts [56, 95]. 
CBT intervention components are briefly outlined below.

 5 Stimulus control is based on learning principles that 
suggest the bed and bedroom have become a learned 
stimulus for arousal and wakeful behaviors through 
misuse of the bedroom space [12]. The goal is to restore 
the bed and bedroom as a cue for sleep by confining all 
sleep behaviors to the bed and removing wakeful 
behaviors from the bedroom (except sex).

 5 Sleep restriction is an intervention aimed at maximizing 
sleep efficiency by eliminating time awake in bed 
through restricting the amount of time allowed for sleep 
each night [106]. It works by both breaking the associa-
tions of the bed with wakefulness and helping the 
patient build sufficient sleep debt to experience an 
uninterrupted block of sleep [63].

 5 Cognitive therapy is aimed at reducing cognitive arousal 
that results from worry about sleep at night, dysfunc-
tional beliefs about sleep, and daytime anxiety about 
poor sleep [43, 73]. This is typically accomplished 
through cognitive restructuring, identifying and 
challenging maladaptive beliefs and thoughts, and 
helping patients develop realistic alternative thoughts 
and beliefs [73].

 5 Relaxation techniques help combat mental and physical 
arousal that may interfere with sleep. Common tech-
niques include progressive muscle relaxation, passive 
relaxation, breathing strategies, guided imagery, and 
meditation [55]. For older adults with acute and chronic 
pain, passive relaxation is recommended as a less 
intensive strategy [55].

 5 Sleep hygiene aims to provide patients with education 
about sleep promoting and inhibiting behaviors [64].

22.8.2  Mindfulness-Based Therapy

In recent years, there has been increased interest in utilizing 
mindfulness-based interventions for the treatment of insom-
nia. A meta-analysis of six randomized controlled trials sug-
gests that mindfulness meditation may mildly improve total 
wake time and sleep quality among adults with insomnia [37]. 
A randomized non-inferiority trial comparing mindfulness- 
based stress reduction (MBSR) to CBT for insomnia found 
that MBSR was inferior to CBT for acute improvement of 
insomnia severity; however, MBSR demonstrated non-inferi-
ority at 3-month post-intervention [33]. Randomized con-
trolled trials conducted specifically among older adults with 
sleep disturbance found that mindfulness- based interventions 
produced significant improvements in sleep quality, depres-
sive symptoms, and daytime dysfunction superior to sleep 
hygiene education or a waitlist control condition [8, 112].
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22.8.3  Pharmacological

Numerous pharmacological drugs are used to treat insomnia 
symptoms in OAWI, including antihistamines, antidepres-
sants, atypical antipsychotics, sedatives, and sedative- 
hypnotics [102]. Only sedative-hypnotics, which include 
benzodiazepines (e.g., estazolam, temazepam), non- 
benzodiazepines (e.g., eszopiclone, zolpidem), melatonin 
receptor agonists (e.g., ramelteon), orexin receptor antago-

nists (e.g., suvorexant), and low doses of antidepressants (dox-
epin), are approved for the treatment of insomnia by the US 
Food and Drug Administration [6]. There is some evidence 
that insomnia medications can safely treat OAWI [20], but 
there remains insufficient evidence regarding the effectiveness 
of these medications in OAWI [105]. Sedative- hypnotics carry 
with them the possibility of negative side effects, such as diz-
ziness, increased risk of falls, headaches, fatigue, excessive 
sleepiness, and interactions with other medications [24, 35]. 

       . Table 22.2 CBT interventions and special considerations for older adult populations

Intervention Considerations for elderly populationsa

Stimulus control:
1. Go to bed only when sleepy
2. Set a fixed morning wake time
3. Eliminate napping
4.  Remove all non-sleep behaviors from the bedroom (i.e., reading, 

watching television, worrying)
5.  Leave the bedroom if not asleep within 15–20 minutes and 

engage in a non- stimulating activity
6.  Return to bed only when sleepy again (this applies to the 

beginning of the night and to awakenings during the middle  
of the night)

7. Repeat steps 5 and 6 as often as necessary

Sleep may initially get worse before it gets better
Telling people to get out of bed to help improve sleep is counter-
intuitive for some. Provide adequate rationale to increase buy-in
Problem solve ahead of time (i.e., anticipate physical discomfort or 
difficulty getting out of bed and plan to have measures in place to 
help alleviate barriers, such as having the patient sit up in bed 
instead of leaving bed)
If stopping naps is a problem, try slowly reducing duration and 
moving them earlier in the day. Naps should be taken in bed

Relaxation:
Progressive muscle relaxation
Passive muscle relaxation
Deep breathing
Meditation
Autogenic phrases
Guided imagery

Use passive methods instead of progressive muscle relaxation if 
pain is a concern
Allow the patient to choose what best works for them and 
encourage them to go at their own pace
Be aware of the potential for hearing loss when administering 
relaxation
Encourage home practice

Sleep hygiene:
Avoid napping
Avoid caffeine after noon
Avoid nicotine
Avoid alcohol within 2 hours of bedtime
Avoid heavy meals within 2 hours of
bedtime
Increase daily exercise, but avoid
within 2 hours of bedtime
Create an adequate sleep environment
(i.e., cool, dark, free of outside noise)

Gradual withdrawal from caffeine, nicotine, or napping and 
gradual increases in exercise will help the patient find success and 
build efficacy
Developing a baseline for disruptive behaviors can help the 
patient see how they affect their sleep

Sleep restriction:
1. Gather baseline data on time in bed and total sleep time
2.  Prescribe time in bed at the patient’s average baseline total sleep 

time plus 30 minutes
3. Set bedtime and wake time to meet time in bed prescription
4.  If average sleep efficiency is >90%, increase time in bed by 

15–30 minutes
5.  If average sleep efficiency is <85%, decrease time in bed by 

15–30 minutes

Help patient identify additional activities to engage in during their 
newly increased time awake to combat boredom and help 
improve treatment compliance
Emphasize positive changes during treatment to help improve 
sleep self-efficacy

Cognitive therapy:
Cognitive restructuring
Correct misconceptions about insomnia and its
daytime consequences

Older adults may have more established beliefs about their sleep 
and may be less flexible when attempting to change them
Be concrete when describing principles and provide many 
practical examples to illustrate concepts

Included with permission from Petrov et al. [114] and Oxford University Press
aMany tips for older adults derived from chapters of Lichstein and Morin, 2000
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Recently, some sedative-hypnotics, such as benzodiazepines, 
have been deemed potentially inappropriate for use in older 
adults due to the potential for cognitive impairment, delirium, 
falls, and fractures [58, 103]. In general, CBT has been shown 
to be more effective than pharmacotherapy for the treatment 
of late-life insomnia and to have better maintenance of gains 
in the general population [72, 99].

22.9  Implications for Practice

Insomnia is a highly prevalent problem in older adults that 
warrants appropriate attention, assessment, and interven-
tion. Despite a more complicated clinical presentation of 
insomnia, cognitive-behavioral and pharmacological inter-
ventions benefit OAWI.  However, cognitive-behavioral 
interventions are more highly recommended as the side- 
effect profile is minimal, and the persistence of successful 
treatment outcomes is greater. . Table 22.2 provides a list of 
special considerations for using CBT for insomnia in older 
adults. While pharmacological approaches can also be bene-
ficial, caution should be used in prescribing them given the 
potential for negative side effects. Careful consideration 
should be given regarding the type of medication that is pre-
scribed to OAWI given that some sedative-hypnotics, such as 
benzodiazepines, have been deemed potentially inappropri-
ate for use in older adults.

 Case Conclusion

Mrs. Doe, a 68-year-old Caucasian female, presents with 
primary complaints of difficulty falling asleep, difficulty 
maintaining sleep, and daytime fatigue. During assessment, 
she indicated several behaviors that may exacerbate sleep 
difficulties, including increased cognitive activity at bedtime, 
reading while in bed, alcohol use prior to bed, and electronic 
use (tablet) at bedtime. Given the onset of Mrs. Doe’s sleep 
difficulties following her retirement, less regularity or activity 
in her daily schedule may contribute to her present com-
plaint. Mrs. Doe would likely benefit from a multi-component 
cognitive- behavioral intervention incorporating stimulus 
control, relaxation, cognitive therapy, and sleep hygiene to 
foster adaptive sleep-promoting behaviors.

References

 1. Abell JG, Shipley MJ, Ferrie JE, Kivimäki M, Kumari M. Association of 
chronic insomnia symptoms and recurrent extreme sleep duration 
over 10 years with well-being in older adults: a cohort study. BMJ 
Open. 2016;6(2):e009501.

 2. Altena E, van der Werf Y, Strijers RLM, Van Someren EJW. Sleep loss 
affects vigilance: effects of chronic insomnia and sleep therapy. J 
Sleep Res. 2008;17(3):335–43.

 3. American Academy of Sleep Medicine. International classification 
of sleep disorders. 2nd ed. Westchester: American Academy of 
Sleep Medicine; 2005. p. 1–31.

 4. American Psychiatric Association. Diagnostic and statistical manual 
of mental disorders. 5th ed. Arlington: American Psychiatric Asso-
ciation; 2013.

 5. Ancoli-Israel S, Ayalon L, Salzman C. Sleep in the elderly: normal 
variations and common sleep disorders. Harv Rev Psychiatry. 
2008;16(5):279–86.

 6. Asnis GM, Thomas M, Henderson MA. Pharmacotherapy treat-
ment options for insomnia: a primer for clinicians. Int J Mol Sci. 
2016;17(1):50.

 7. Bao YP, Han Y, Ma J, Wang RJ, Shi L, Wang TY, et al. Cooccurrence and 
bidirectional prediction of sleep disturbances and depression in 
older adults: meta-analysis and systematic review. Neurosci Biobe-
hav Rev. 2017;75:257–73.

 8. Black DS, O’Reilly GA, Olmstead R, Breen EC, Irwin MR. Mindfulness 
meditation and improvement in sleep quality and daytime impair-
ment among older adults with sleep disturbances. JAMA Intern 
Med. 2015;175(4):494–501.

 9. Blackwell T, Yaffe K, Laffan A, Ancoli-Israel S, Redline S, Ensrud KE, 
et al. Associations of objectively and subjectively measured sleep 
quality with subsequent cognitive decline in older community- 
dwelling men: the MrOS sleep study. Sleep. 2014;37(4):655–63.

 10. Boden-Albala B, Bazil C, Moon Y, De Rosa J, Elkind MS, Paik MC et al. 
Unplanned napping causes seniors vascular events. International 
Stroke Conference. New Orleans, USA. American Stroke Association; 
2008.

 11. Bonanni E, Tognoni G, Maestri M, Salvati N, Fabbrini M, Borghetti 
D, et al. Sleep disturbances in elderly subjects: an epidemiological 
survey in an Italian district. Acta Neurol Scand. 2010;122(6):389–97.

 12. Bootzin RR, Epstein DR. Stimulus control. In: Lichstein KL, Morin CM, 
editors. Treatment of late-life insomnia. Thousand Oaks: Sage; 2000. 
p. 185–206.

 13. Buysse DJ, Ancoli-Israel S, Edinger JD, Lichstein KL, Morin CM. Rec-
ommendations for a standard research assessment of insomnia. 
Sleep. 2006;29(9):1155–73.

 14. Campbell SS, Murphy PJ. The nature of spontaneous sleep across 
adulthood. J Sleep Res. 2007;16(1):24–32.

 15. Campbell SS, Murphy PJ, Stauble TN. Effects of a nap on nighttime 
sleep and waking function in older subjects. J Am Geriatr Soc. 
2005;53(1):48–53.

 16. Carley DW, Farabi SS. Physiology of sleep. Diabetes Spectr. 
2016;29(1):5–9.

 17. Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, Krystal AD, 
Lichstein KL, et al. The consensus sleep diary: standardizing pro-
spective sleep self-monitoring. Sleep. 2012;35:287–302.

 18. Chen X, Wang R, Zee P, Lutsey PL, Javaheri S, Alcántara C, et al. 
Racial/ethnic differences in sleep disturbances: the multi-ethnic 
study of atherosclerosis (MESA). Sleep. 2015;38(6):877–88.

 19. Cintron D, Lipford M, Larrea-Mantilla L, Spencer-Bonilla G, Lloyd 
R, Gionfriddo MR, et al. Efficacy of menopausal hormone therapy 
on sleep quality: systematic review and meta-analysis. Endocrine. 
2017;55(3):702–11.

 20. Cotroneo A, Gareri P, Nicoletti N, Lacava R, Grassone D, Maina E, 
et al. Effectiveness and safety of hypnotic drugs in the treatment of 
insomnia in over 70-year old people. Arch Gerontol Geriatr. 2007;44.
(suppl:121–4.

 21. Crowley K. Sleep and sleep disorders in older adults. Neuropsychol 
Rev. 2011;21(1):41–13.

 22. De Almondes KM, Costa MV, Malloy-Diniz LF, Diniz BS. Insomnia 
and risk of dementia in older adults: systematic review and meta- 
analysis. J Psychiatr Res. 2016;77:109–15.

 23. Dement W, Richarson G, Prinz P, Carskadon M, Kripke D, Czeisler 
C. Changes of sleep and wakefulness with age. In: Finch CE, Schnei-
der EL, editors. Handbook of the biology of aging. 2nd ed. New York: 
Van Nostrand Reinhold; 1985. p. 692–717.

 24. Dolder C, Nelson M, McKinsey J. Use of non-benzodiazepine 
hypnotics in the elderly: are all agents the same? CNS Drugs. 
2007;21(5):389–405.

 25. Dragioti E, Bernfort L, Larsson B, Gerdle B, Levin LA. Association of 
insomnia severity with well-being, quality of life and health care 
costs: a cross-sectional study in older adults with chronic pain 
(PainS65+). Eur J Pain. 2018;22(2):414–25.

Late-Life Insomnia



276

22

 26. Dragioti E, Levin LA, Bernfort L, Larsson B, Gerdle B. Insomnia 
severity and its relationship with demographics, pain features, anx-
iety, and depression in older adults with and without pain: cross- 
sectional population-based results from the PainS65+ cohort. Ann 
Gen Psychiatry. 2017;16:15.

 27. Durrence HH, Lichstein KL. The sleep of African Americans: a com-
parative review. Behav Sleep Med. 2006;4(1):29–44.

 28. Dzierzewski J, Williams JM, Roditi D, Marsiske M, McCoy K, McNa-
mara J, et al. Daily variations in objective nighttime sleep and sub-
jective morning pain in older adults with insomnia: evidence of 
covariation over time. J Am Geriatr Soc. 2010;58(5):925–30.

 29. Foley DJ, Monjan AA, Brown SL, Simonsick EM, Wallace RB, Blazer 
DG. Sleep complaints among elderly persons: an epidemiologic 
study of three communities. Sleep. 1995;18(6):425–32.

 30. Foley DJ, Monjan A, Simonsick EM, Wallace RB, Blazer DG. Incidence 
and remission of insomnia among elderly adults: an epidemio-
logic study of 6,800 persons over three years. Sleep. 1999;22(Suppl 
2):S366–72.

 31. Foley DJ, Ancoli-Israel S, Britz P, Walsh J. Sleep disturbances and 
chronic disease in older adults: results of the 2003 National 
Sleep Foundation Sleep in America survey. J Psychosom Res. 
2004;56(5):497–502.

 32. Ford DE, Kamerow DB. Epidemiologic study of sleep disturbances 
and psychiatric disorders. JAMA. 1989;262(11):1479–84.

 33. Garland SN, Carlson LE, Stephens AJ, Antle MC, Samuels C, Camp-
bell TS. Mindfulness-based stress reduction compared with cogni-
tive behavioral therapy for the treatment of insomnia comorbid 
with cancer: a randomized, partially blinded, noninferiority trial. J 
Clin Oncol. 2014;32(5):449–57.

 34. Gillin JC, Ancoli-Israel S. The impact of age on sleep and sleep 
disorders. In: Salzman C, editor. Clinical geriatric psychopharma-
cology. 4th ed. Philadelphia: Lippincott Williams & Wilkins; 2005.  
p. 483–512.

 35. Glass J, Lanctot KL, Herrmann N, Sproule BA, Busto UE. Sedative 
hypnotics in older people with insomnia: meta-analysis of risks and 
benefits. BMJ. 2005;331(7526):1169.

 36. Goldman SE, Hall M, Boudreau R, Matthews KA, Cauley JA, Ancoli- 
Israel S, et al. Association between nighttime sleep and napping in 
older adults. Sleep. 2008;31(5):733–40.

 37. Gong H, Ni CX, Liu YZ, Zhang Y, Su WJ, Lian YJ. Mindfulness medita-
tion for insomnia: a meta-analysis of randomized controlled trials. J 
Psychosom Res. 2016;89:1–6.

 38. Gureje O, Kola L, Ademola A, Olley BO. Profile, comorbidity and 
impact of insomnia in the Ibadan study of ageing. Int J Geriatr Psy-
chiatry. 2009;24(7):686–93.

 39. Gureje O, Loadeji BD, Abiona T, Makanjuola V, Esan O. The natu-
ral history of insomnia in the Ibadan study of ageing. Sleep. 
2011;34(7):965–73.

 40. Haimov I, Hadad BS, Shurkin D. Visual cognitive function: changes 
associated with chronic insomnia in older adults. J Gerontol Nurs. 
2007;33(10):32–41.

 41. Haimov I, Hanuka E, Horowitz Y. Chronic insomnia and cognitive 
functioning among older adults. Behav Sleep Med. 2008;6(1): 
32–54.

 42. Hara C, Stewart R, Lima-Costa MF, Rocha FL, Fuzikawa C, Uchoa E, 
et al. Insomnia subtypes and their relationship to excessive daytime 
sleepiness in Brazilian community-dwelling older adults. Sleep. 
2011;34(8):1111–7.

 43. Harvey AG. A cognitive model of insomnia. Behav Res Ther. 
2002;40(8):869–93.

 44. Iber C. The AASM manual for the scoring of sleep and associated 
events: rules, terminology and technical specification. Westchester: 
American Academy of Sleep Medicine; 2007.

 45. Irwin MR, Cole JC, Nicassio PM. Comparative meta-analysis of 
behavioral interventions for insomnia and their efficacy in middle- 
aged adults and in older adults 55+ years of age. Health Psychol. 
2006;25(1):3–14.

 46. Jaussent I, Dauvilliers Y, Ancelin M, Darigues J, Tavernier B, Touchon 
J, et al. Insomnia symptoms in older adults: associated factors and 
gender differences. Am J Geriatr Psychiatry. 2011;19(1):88–97.

 47. Jean-Louis G, Magai CM, Cohen CI, Zizi F, von Gizycki H, DiPalma 
J, et al. Ethnic differences in self-reported sleep problems in older 
adults. Sleep. 2001;24(8):926–33.

 48. Jehan S, Masters-Isarilov A, Salifu I, Zizi F, Jean-Louis G, Pandi- 
Perumal SR, et al. Sleep disorders in postmenopausal women. J 
Sleep Disord Ther. 2015;4(5).

 49. Kamal NS, Gammack JK. Insomnia in the elderly: cause, approach, 
and treatment. Am J Med. 2006;119(6):463–9.

 50. Kaufmann CN, Mojtabai R, Hock RS, Thorpe RJ, Canham SL, Chen 
L. Racial/ethnic differences in insomnia trajectories among U.S. 
older adults. Am J Geriatr Psychiatry. 2016;24(7):575–84.

 51. Kay DB, Dombrovski AY, Buysse DJ, Reynolds CF, Begley A, Szanto 
K. Insomnia is associated with suicide attempt in middle-aged and 
older adults with depression. Int Psychogeriatr. 2016;28(4):613–9.

 52. Kim J, Stewart R, Kim S, Yang S, Shin I, Yoon J. Insomnia, depression, 
and physical disorders in late life: a 2-year longitudinal community 
study in Koreans. Sleep. 2009;39(9):1221–8.

 53. Krishnan P, Hawranik P. Diagnosis and management of geriatric 
insomnia: a guide for nurse practitioners. J Am Acad Nurse Pract. 
2008;20(12):590–9.

 54. Li J, Cacchione PZ, Hodgson N, Riegel B, Keenan BT, Scharf MT, et al. 
Afternoon napping and cognition in Chinese older adults: findings 
from the China Health and Retirement Longitudinal Study baseline 
assessment. J Gerontol A Biol Sci Med Sci. 2017;65(2):373–80.

 55. Lichstein KL. Relaxation. In: Lichstein KL, Morin CM, editors. Treat-
ment of late-life insomnia. Thousand Oaks: Sage; 2000. p. 185–206.

 56. Lichstein KL, Riedel BW, Wilson NM, Lester KW, Aguillard RN. Relax-
ation and sleep compression for late-life insomnia: a placebo con-
trolled trial. J Consult Clin Psychol. 2001;69(2):227–39.

 57. Lichstein KL, Durrence HH, Riedel BW, Taylor DJ, Bush AJ. Epidemi-
ology of sleep: age, gender, and ethnicity. Mahwah: Lawrence Erl-
baum Associates, Inc; 2004.

 58. Lie JD, Tu KN, Shen DD, Wong BM. Pharmological treatment of 
insomnia. PT. 2015;40(11):759–68.

 59. Littner M, Hirshkowitz M, Kramer M, Kapen S, Anderson WM, Bailey 
D, et al. Practice parameters for using polysomnography to evaluate 
insomnia: an update. Sleep. 2003;26:754–60.

 60. Liu X, Liu L. Sleep habits and insomnia in a sample of elderly per-
sons in China. Sleep. 2005;28(12):1579–87.

 61. McCrae CS, Rowe MA, Tierney CG, Dautovich ND, DeFinis AL, McNa-
mara JPH. Sleep complaints, subjective and objective sleep pat-
terns, health, psychological adjustment, and daytime functioning 
in community-dwelling older adults. J Gerontol B Psychol Sci Soc 
Sci. 2005;60(4):182–9.

 62. McCrae CS, Rowe MA, Dautovich ND, Lichstein KL, Durrence HH, 
Riedel BW, et al. Sleep hygiene practices in two community dwell-
ing samples of older adults. Sleep. 2006;29:1551–60.

 63. McCrae CS, Dzierzewski JM, Kay DB. Treatment of late-life insomnia. 
Sleep Med Clin. 2009;4(4):593–604.

 64. McCurry SM, Logsdon RG, Teri L, Vitiello MV. Evidence-based psy-
chological treatments for insomnia in older adults. Psychol Aging. 
2007;22(1):18–27.

 65. Middelkoop HA, Kerkhof GA, Smilde-van den Doel DA, Ligthart GJ, 
Kamphuisen HA. Sleep and ageing: the effect of institutionalization 
on subjective and objective characteristics of sleep. Age Ageing. 
1994;23(5):411–7.

 66. Monk TH. Aging human circadian rhythms: conventional wisdom 
may not always be right. J Biol Rhythm. 2005;20(4):366–74.

 67. Monk TH, Germain A, Buysse DJ. The sleep of the bereaved. Sleep 
Hypn. 2009;11(1):219–29.

 68. Morgan K. Sleep and aging. In: Lichstein KL, Morin CM, editors. 
Treatment of late-life insomnia. Thousand Oaks: Sage; 2000. p. 3–36.

 69. Morgan K. Daytime activity & risk factors for late-life insomnia. J 
Sleep Res. 2003;12(3):231–8.

 H. E. Molzof et al.



277 22

 70. Morgan K, Clark D. Longitudinal trends in late-life insomnia: impli-
cations for prescribing. Age Aging. 1997;26(3):179–84.

 71. Morgenthaler T, Alessi C, Friedman L, Owens J, Kapur V, Boehlecke 
B, et al. Practice parameters for the use of actigraphy in the assess-
ment of sleep and sleep disorders: an update for 2007. Sleep. 
2007;30(4):519–29.

 72. Morin CM, Colecchi C, Stone J, Sood R, Brink D. Behavioral and 
pharmacological therapies for late life insomnia: a randomized con-
trolled trial. JAMA. 1999;281(11):991–9.

 73. Morin CM, Savard J, Blais FC. Cognitive therapy. In: Lichstein KL, 
Morin CM, editors. Treatment of late-life insomnia. Thousand Oaks: 
Sage; 2000. p. 185–206.

 74. Neikrug AB, Ancoli-Israel S. Sleep disorders in the older adult−a 
mini review. Gerontology. 2010;56(2):181–9.

 75. Ohayon M. Epidemiologic study on insomnia in the general popula-
tion. Sleep. 1996;19(Suppl 1):S7–S15.

 76. Ohayon MM. Epidemiology of insomnia: what we know and what 
we still need to learn. Sleep Med Rev. 2002;6(2):97–111.

 77. Ohayon MM, Zulley J, Guilleminault C, Smirne S, Priest RG. How 
age and daytime activities are related to insomnia in the gen-
eral population: consequences for older people. J Am Ger Soc. 
2001;49(4):360–6.

 78. Ohayon MM, Carskadon MA, Guilleminault C, Vitiello MV. Meta- 
analysis of quantitative sleep parameters from childhood to old age 
in healthy individuals: developing normative sleep values across 
the human lifespan. Sleep. 2004;27(7):1255–73.

 79. Osorio R, Pirraglia E, Aguera-Ortiz LF, During EH, Sacks H, Ayappa I, 
et al. Greater risk of Alzheimer’s disease in older adults with insom-
nia. J Am Geriatr Soc. 2011;59(3):559–61.

 80. Petrov ME, Lichstein KL. Differences in sleep between black 
and white adults: an update and future directions. Sleep Med. 
2016;18:74–81.

 81. Picarsic JL, Glynn NW, Taylor CA, Katula JA, Goldman SE, Studenski 
SA, et al. Self-reported napping and duration and quality of sleep 
in the Interventions and Independence for Elders Pilot Study. J Am 
Geriatr Soc. 2008;56(9):1674–80.

 82. Pigeon WR, Hegel M, Unützer J, Fan MY, Sateia MJ, Lyness JM, et al. 
Is insomnia a perpetuating factor for late-life depression in the 
IMPACT cohort? Sleep. 2008;31(4):481–8.

 83. Rechtschaffen A, Kales AA. A manual of standardized terminology, 
techniques and scoring system for sleep stages of human subjects. 
Los Angeles: Brain Information Service; 1968.

 84. Richards KC, Lambert C, Beck CK, Bliwise DL, Evans WJ, Kalra GK, 
et al. Strength training, walking, and social activity improve sleep in 
nursing home and assisted living residents: randomized controlled 
trial. J Am Geriatr Soc. 2011;59(2):214–23.

 85. Riedel BW, Lichstein KL. Insomnia and daytime functioning. Sleep 
Med Rev. 2000;4(3):277–98.

 86. Roux FJ, Kryger MH. Medication effects on sleep. Clin Chest Med. 
2010;31(2):397–405.

 87. Rowe M, McCrae C, Campbell J, Horne C, Tiegs T, Lehman B, et al. 
Actigraphy in older adults: comparison of means and variability 
of three different aggregates of measurement. Behav Sleep Med. 
2008;6(2):127–45.

 88. Ruiter ME, DeCoster J, Jacobs L, Lichstein KL. Sleep disorders in Afri-
can Americans and Caucasian Americans: a meta-analysis. Behav 
Sleep Med. 2010;8(4):246–59.

 89. Ruiter ME, Vander Wal GV, Lichstein KL. Insomnia in the elderly. In: 
Pandi-Peruman SR, Monti JM, Monjan A, editors. Principles and 
practice of geriatric sleep medicine. Cambridge: Cambridge Univer-
sity Press; 2010. p. 271–9.

 90. Sadler P, McLaren S, Jenkins M. A psychological pathway from 
insomnia to depression among older adults. Int Psychogeriatr. 
2013;25(8):1375–83.

 91. Sateia MJ, Doghramji K, Hauri PJ, Morin CM. Evaluation of chronic 
insomnia: an American Academy of Sleep Medicine review. Sleep. 
2000;23(2):237–41.

 92. Schmidt C, Peigneux P, Cajochen C. Age-related changes in sleep 
and circadian rhythms: impact on cognitive performance and 
underlying neuroanatomical networks. Front Neurol. 2012; 
3(118).

 93. Schutte-Rodin S, Broch L, Buysse D, Dorsey C, Sateia M. Clinical 
guideline for the evaluation and management of chronic insomnia 
in adults. J Clin Sleep Med. 2008;4(5):487–504.

 94. Schnelle JF, Cruise PA, Alessi CA, Al-Samarrai N, Ouslander JG. Sleep 
hygiene in physically dependent nursing home residents. Sleep. 
1998;21(5):515–23.

 95. Sivertsen B, Omvik S, Pallesen S, Bjorvatn B, Havik OE, Kvale G, et al. 
Cognitive behavioral therapy vs zopiclone for treatment of chronic 
primary insomnia in older adults: a randomized controlled trial. 
JAMA. 2006;295(24):2851–8.

 96. Smagula SF, Stone KL, Fabio A, Cauley JA. Risk factors for sleep dis-
turbances in older adults: evidence from prospective studies. 
Sleep Med Rev. 2016;25:21–30.

 97. Smith MT, Haythornthwaite JA. How do sleep disturbance and 
chronic pain inter-relate? Insights from the longitudinal and 
cognitive- behavioral clinical trials literature. Sleep Med Rev. 
2004;8(2):119–32.

 98. Smith MT, Perlis ML, Smith MS, Giles DE, Carmody TP. Sleep quality 
and presleep arousal in chronic pain. J Behav Med. 2000;23(1): 
1–13.

 99. Smith MT, Perlis ML, Park A, Smith MA, Pennington J, Giles DE, et al. 
Comparative meta-analysis of pharmacotherapy and behavior 
therapy for persistent insomnia. Am J Psychiatry. 2002;159(1): 
5–11.

 100. Spira AP, Kaufmann CN, Kasper JD, Ohayon MM, Rebok GW, 
Skidmore E, et al. Association between insomnia symptoms and 
functional status in U.S. older adults. J Gerontol B Psychol Sci Soc 
Sci. 2014;69(Suppl 1):S35–41.

 101. Stone KL, Ancoli-Israel S, Blackwell T, Ensrud KE, Cauley JA, Redline 
S, et al. Actigraphy-measured sleep characteristics and risk of falls 
in older women. Arch Intern Med. 2008;168(16):1768–75.

 102. Taylor SR, Weiss JS. Review of insomnia pharmacotherapy options 
for the elderly: implications for managed care. Popul Health 
Manag. 2009;12(6):317–23.

 103. The American Geriatrics Society 2012 Beers Criteria Update Expert 
Panel. American Geriatrics Society Updated Beers criteria for 
potentially inappropriate medication use in older adults. J Am 
Geriatr Soc. 2012;60:616–31.

 104. Varrasse M, Li J, Gooneratne N. Exercise and sleep in  
community- dwelling older adults. Curr Sleep Med Rep. 2015; 
1(4):232–40.

 105. Wilt J, MacDonald R, Brasure M, Olson CM, Carlyle M, Fuchs E, et al. 
Pharmacologic treatment of insomnia disorder: an evidence 
report for a Clinical Practice Guideline by the American College of 
Physicians. Ann Intern Med. 2016;165(2):103–12.

 106. Wohlgemuth WK, Edinger JD. Sleep restriction therapy. In: 
Lichstein KL, Morin CM, editors. Treatment of late-life insomnia. 
Thousand Oaks: Sage; 2000. p. 185–206.

 107. Wolkove N, Elkholy O, Baltzan M, Palayew M. Sleep and aging: 
sleep disorders commonly found in older people. CMAJ. 
2007;176(9):1299–04.

 108. World Health Organization. The ICD-10 Classification of mental 
and behavioral disorders. Geneva: World Health Organization; 
1993.

 109. Yokoyama E, Saito Y, Kaneita Y, Ohida T, Harano S, Tamaki T, et al. 
Association between subjective well-being and sleep among the 
elderly in Japan. Sleep Med. 2008;9(2):157–64.

 110. Yokoyama E, Kaneita Y, Saito Y, Uchiyama M, Matsuzaki Y, Tamaki T, 
et al. Association between depression and insomnia subtypes: a 
longitudinal study on the elderly in Japan. Sleep. 2010;33(12): 
1693–702.

 111. Zhang B, Wing Y. Sex differences in insomnia: a meta-analysis. 
Sleep. 2006;29(1):85–93.

Late-Life Insomnia



278

22

 112. Zhang JX, Lui HX, Xie XH, Zhao D, Shan MS, Zhang XL, et al. 
Mindfulness-based stress reduction for chronic insomnia in adults 
older than 75 years: a randomized, controlled, single-blind clinical 
trial. Explore. 2015;11(3):180–5.

 113. Zhong G, Wang Y, Tao T, Ying J, Zhao Y. Daytime napping and  
mortality from all causes, cardiovascular disease, and cancer: a 

meta-analysis of prospective cohort studies. Sleep Med. 
2015;16(7):811–9.

 114. Petrov MER, Vander Wal GS, Lichstein KL. Late-life insomnia. In: 
Pachana NA, Laidlaw K, editors. The Oxford handbook of clinical 
geropsychology. Oxford: Oxford University Press; 2015. p. 527–48.

 H. E. Molzof et al.



279 VI

Functional Assessment/
Self-Care Ability 
(MOBILITY)
Contents

 Chapter 23  Assessment of Capability and Capacity – 281
Michele Lee and Katherine Wang

 Chapter 24  Developing a Management Plan – 291
Stephanie W. Chow and Lizette Muñoz

 Chapter 25  Safety and Risk Assessment – 299
Karin Ouchida and Parham Khalili

 Chapter 26  Falls Screening, Differential Diagnosis, Evaluation,  
and Treatment – 321
Kristen DeCarlo and Sara M. Bradley

 Chapter 27  Driving – 335
Kelly Cummings and Helen Fernandez

 Chapter 28  Individualized Decision-Making for Preventive  
Medicine in Older Adults – 345
Lindsey C. Yourman, Jean Y. Guan, and Roopali Gupta



© Springer Nature Switzerland AG 2020
A. Chun (ed.), Geriatric Practice, https://doi.org/10.1007/978-3-030-19625-7_23

281

Assessment of Capability 
and Capacity
Michele Lee and Katherine Wang

23.1  Introduction – 282
23.1.1  Historical Context – 282

23.2  Informed Consent – 282

23.3  Decision-Making Capacity – 282
23.3.1  Capacity and Competency – 283
23.3.2  Risk Factors for Impaired Capacity – 283

23.4  Assessing Capacity – 284
23.4.1  Communicate a Choice – 284
23.4.2  Understand the Relevant Information – 285
23.4.3  Appreciate a Situation and Its Consequences – 285
23.4.4  Ability to Reason Rationally – 286

23.5  Vulnerable Populations – 286
23.5.1  Patients with Dementia – 286
23.5.2  Patients with Mental Illness – 287

23.6  Alternative Decision-Makers – 287
23.6.1  Surrogate Decision-Making – 287
23.6.2  Advance Care Planning – 288
23.6.3  Choice to Defer Decision-Making – 288

23.7  Conclusion – 289
23.7.1  Summary: A Practical Approach to Determining Capacity – 289

 References – 290

23

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-19625-7_23&domain=pdf


282

23

23.1   Introduction

Over the years, the field of medicine has shifted from pater-
nalism, in which a physician makes decisions based on what 
he or she believes to be in the patient’s best interest, to shared 
decision-making, in which physicians and patients work 
together to formulate a treatment plan based on the patient’s 
values. This model of shared decision-making is based on the 
fundamental principle of patient autonomy: the right of 
patients to make their own decisions. Informed consent 
requires that a patient’s decisions are voluntary and that the 
patient possesses decision-making capacity (the ability to 
understand treatment options and then accept or refuse 
treatment).

23.1.1   Historical Context

History teaches us the importance of informed consent. 
During World War II, thousands of prisoners in the Nazi 
concentration camps were forced to participate in inhumane 
medical torture such as freezing experiments, ostensibly to 
learn about hypothermia’s effects on the body, or deliberate 
spread of infectious diseases such as tuberculosis, supposedly 
to be able to prevent or treat the disease. Prisoners were not 
told the purpose of the procedures and were powerless to 
refuse interventions. Many died as a result of these experi-
ments; those that survived were left with severe physical and 
mental disability and trauma [20]. After the war, these Nazi 
physicians were put on trial for medical torture. These trials 
formed the basis for the Nuremberg Code of medical ethics: 
ten ethical principles about human experimentation that 
stress that participation must be both voluntary and well- 
informed [15]. The Nuremberg Code underpins modern-day 
Institutional Review Board protocols, which review proposed 
research methods to ensure they are ethical and do not result 
in coercion.

Similarly, the Public Health Service and the Tuskegee 
Institute infamously conducted an exploitative study on 
black men in Alabama from 1932 to 1972 to understand the 
natural history of syphilis. Participants were told only that 
they were being treated for “bad blood” and would receive 
free medical care, but not the true purpose of the study [19]. 
Though by 1947 penicillin had become readily available as 
the treatment of choice, researchers still did not offer this 
curative medication. Shockingly, the study continued for 
another 25 years, ending only when the Tuskegee Study was 
publicized in 1972 and received widespread condemnation 
for unethical study practices [19].

In 1974, the affected families received a settlement of 10 
million dollars; remaining participants received the promise 
of lifetime medical benefits and burial services [19]. 
Unfortunately, the study caused immeasurable damage and 
sowed mistrust between black communities and the medical 
establishment that many argue persists to this day. One study 
even argues that life expectancy for black men fell by 1.5 years 

as result of this study [1]. As a result, federally supported 
studies using human subjects must be reviewed by institu-
tional review boards and obtain proper informed consent 
from any subjects.

23.2   Informed Consent

In order for a choice to be voluntary, the person must not 
be manipulated, deceived, or coerced in any way. The 
patient maintains the right to refuse any medical inter-
vention or treatment that is offered. The physician is obli-
gated to disclose to the patient relevant risks and possible 
benefits of the proposed medication or intervention, in a 
way that the patient can understand. The physician’s dis-
closure is considered adequate if the conversation about 
possible outcomes mirrors that which another reasonable 
physician would have discussed in the same situation [16]. 
The framework for the process of informed consent is 
outlined in . Fig. 23.1.

23.3   Decision-Making Capacity

After being given all the appropriate information, patients must 
demonstrate decision-making capacity: the ability to under-
stand and appreciate the nature and consequences of a decision 
regarding accepting or forgoing treatment. For instance, if a 

Propose treatment or procedure

Assess patient for decision-making capacity
1) Communicate a choice
2) Understand relevant information
3) Appreciate a situation and its consequences
4) Demonstrate ability to reason rationally

Does patient have capacity?

Yes No

Determine surrogate
decision-maker

Decide treatment plan with patient (or
surrogate) based on goals and values

May use prior advance care planning
documents to guide recommendations

       . Fig. 23.1 Process of informed consent: A flow diagram indicating 
the necessary steps of shared decision-making
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patient decides to decline surgery for colorectal cancer, he or 
she needs to understand that without that treatment the cancer 
will eventually spread and ultimately cause death.

Physicians determine decision-making capacity through 
interviews; most of the time, these assessments are being 
done implicitly with every patient interaction. Patients may 
prove to have capacity to make some decisions but not oth-
ers, depending on the complexity of the decision. For exam-
ple, the decision whether or not to start an antihypertensive 
is a much simpler choice than whether or not to undergo 
surgery for colorectal cancer. Therefore, capacity must be 
assessed for every decision and we must not assume that a 
patient lacks capacity for all decisions, even if they were 
deemed to lack capacity for a prior decision.

23.3.1   Capacity and Competency

The terms capacity and competency are similar in that they 
both can refer to the ability of a patient to make decisions. 
However, the key difference is that competency is deter-
mined by a court [10]. Competency pertains not only to 
one’s ability to make medical decisions but also the ability 
to participate in other legal matters such as appearing in 
court or signing a contract. Capacity, on the other hand,  
is determined by a physician and is decision-specific 
(. Table 23.1).

23.3.2   Risk Factors for Impaired Capacity

Diseases that affect cognitive ability can be associated with a 
loss of decision-making capacity, but since most diseases 
have a range of severity, having a particular diagnosis like 
Alzheimer’s disease does not automatically mean one lacks 
decision-making capacity [2]. Rather, patients should always 
be assumed to have decision-making capacity unless a thor-
ough evaluation deems otherwise. In addition to neurode-
generative dementias such as Alzheimer’s disease, Parkinson’s 
disease, and frontotemporal dementia, psychiatric disorders 
such as depression and anxiety or reversible conditions such 
as delirium can impair one’s ability to make decisions. It is 
important for physicians to first treat all reversible conditions 
such as infection or pain which may be temporarily impair-
ing a patient’s cognitive function.

       . Table 23.1 Capacity versus competency

Capacity Competency

Determined by a physician Determined in court

Refers to one’s ability to make 
decisions regarding one’s 
health including whether to 
accept or refuse medical 
interventions

Refers to one’s ability to 
participate in legal matters 
including signing a contract, 
creating a living will, or 
making medical decisions

Box 23.1 Reversible Conditions Associated with Delirium/Impaired Capacity
 5 Pain
 5 Infection
 5 Uremia and metabolic derange-

ments
 5 Hospital-associated delirium
 5 Medication side effect (particular 

offenders may be benzodiazepines, 
opiates, or other sedating medica-
tions)

 5 Substance use

If at any point a physician is concerned 
about a patient’s decision-making capacity, 
a formal assessment must be performed. 
Formal assessments are usually done when 
there is concern about a patient’s cognitive 
ability or when patients go against medical 
advice and make “unreasonable” decisions 

where the risk for refusing treatment is an 
unfavorable outcome. Capacity evaluation 
may be necessary for a high-stakes 
decision, such as a surgery for aortic 
dissection, or a lower- stakes but still 
important decision such as acceptance of 
home care.

While clinicians assess capacity 
informally every day, a more thorough 
evaluation for decision-making capacity 
should be prompted by the following 
scenarios:
1. Patient has an abrupt change in mental 

status: delirium or acute medical illness 
may cause a temporary or reversible 
change in cognition.

2. Patient refuses medical treatment, 
particularly if reasons are not clear, the 

refusal is based on misinformation or 
biases, or the risk of refusing treatment 
is an unfavorable outcome (e.g., 
declining amputation for gangrene—
risk of death by declining surgery).

3. Patient rapidly consents to high-risk or 
invasive treatment without careful 
consideration of risk and benefit.

4. Patient has known risk factor for 
impaired decision-making such as 
dementia or mental illness, notable 
cultural or language barriers, or limited 
health literacy. Note that having one of 
these risk factors does not mean that 
the person automatically lacks capacity, 
but that a more careful assessment may 
be required.

Box 23.2 Scenarios That May Prompt Capacity Assessment
 5 A patient needs assistance with  

most activities of daily living  
including toileting and ambulation 
and is thought to be unsafe at  
home, but declines any kind of  
home care.

 5 A patient has had several minor motor 
vehicle accidents, but continues to 
drive.

 5 A patient declines any medications  
for uncontrolled high blood  
pressure.

 5 A patient continues to smoke despite 
being on supplemental oxygen at 
home.

 5 A patient has been on dialysis for 
12 years and decides he would like to 
discontinue.

Assessment of Capability and Capacity
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23.4   Assessing Capacity

Box 23.3 Essential Components of Decision-Making 
Capacity
1. One must be able to communicate a choice.
2. One needs to understand the relevant information 

presented.
3. One should comprehend the situation and possible 

consequences.
4. One needs to show ability to reason.

 Case: Mr. F

Mr. F is a frail 86-year-old nursing home 
resident with oxygen- dependent chronic 
obstructive pulmonary disease (COPD) 
who presents to the emergency depart-
ment with new-onset abdominal pain and 
vomiting. An emergent CT scan reveals a 
complete small bowel obstruction, and the 
surgical service recommends urgent 
surgery. The patient refuses, so the 

psychiatry service is consulted to evaluate 
Mr. F’s capacity.

During the initial interview, the patient 
is nauseous, in pain, irritable and appears 
confused. He is clearly able to communi-
cate the choice of “no surgery,” but does he 
have capacity to make this decision?

To assess capacity, no single 
approach is universally utilized. The 

most widely accepted approach involves 
assessment of four essential elements of 
decision-making capacity, the abilities 
to: (1) communicate a choice, (2) 
understand the relevant information, (3) 
appreciate a situation and its conse-
quences, and (4) reason rationally 
(.  Table 23.2, [2, 3]).

       . Table 23.2 Approach to assess decision-making capacity

Essential element Questions to facilitate assessment Patients must:

1. Communicate a choice Which treatment option do you prefer?
Do you plan to proceed with the treatment 

option recommended by your doctor?

Clearly and consistently indicate a preferred 
treatment option

2.  Understand relevant 
information

Can you explain using your own words what is 
the problem with your health?

Can you tell me what your doctor has told 
you regarding your health now?

Do you know what treatments are available 
to you?

Can you tell me the risks and benefits of 
having this treatment?

Can you tell me the risks and benefits of not 
having this treatment?

Demonstrate that they understand the 
current medical situation and the medical 
interventions available to them

3.  Appreciate a situation and 
its consequences

Do you believe that you need treatment?
Can you tell me what the worst possible 

outcome is for you if you choose that treatment 
option? What is the best possible outcome?

What do you think the most likely outcome 
is for you if you choose this treatment option?

If you decline any therapy, what do you 
believe will happen to you?

Demonstrate understanding of the most 
likely outcomes of each treatment option, 
including no treatment at all

4.  Demonstrate ability to 
reason rationally

Can you explain why you have decided on this 
treatment option?

Can you tell me why the other treatment 
option that you did not choose is not acceptable 
to you?

Be able to explain why they prefer one 
treatment option over another and the 
values that helped shape their decision

Adapted from Appelbaum, NEJM [2]

23.4.1   Communicate a Choice

If a patient is unable to indicate a choice, he or she clearly 
lacks the capacity to make a decision and another individual 
must be appointed with this responsibility. This is the sim-
plest element, and without this ability, further assessment is 
not possible. Some patients may be unable to communicate a 
choice due to impairment of consciousness, psychiatric dis-
ease, or memory impairment. Others may be able to make a 
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choice but lack the ability to consistently make the same 
choice from day to day. Patients always have the right to 
change their minds, but rapid and inconsistent decisions 
made without an explanation may indicate lack of decision- 
making capacity.

Ask: “Could you tell me which treatment option you 
prefer?”

 Case Continued

Mr. F. is given anti-emetics for his nausea and morphine to control 
his pain. After 20 minutes, he seems much more comfortable and is 
answering questions appropriately. The surgeons again review the 
findings of the complete small bowel obstruction found on the 
abdominal CT scan and stress the importance of urgent surgery. 
When asked how he would like to proceed, the patient consistently 
and clearly states that he does not want surgery.

23.4.2   Understand the Relevant Information

Another key component of decision-making depends on the 
ability to understand the relevant information presented. It is 
the duty of the physician to ensure that the information they 
disclose regarding the medical situation, treatment options, 
and associated risks and benefits are presented in the language 
and at the appropriate education level that the patient would 
best understand. For patients whose native language differs 
from the physician’s, an interpreter must be used—in- person 
if possible, or phone if a live interpreter is unavailable. Family 
members should not be used to translate; however, it can be 
helpful to have family and other supportive figures present at 
this meeting so that they hear the same information.

To properly assess for understanding, it is best to ask the 
patient to paraphrase in their own words what their medical 
condition is and what treatments options are available. By 
asking the patient to summarize the information they were 
given, physicians can evaluate the patient’s comprehension 
and not just reiteration of the information.

Ask: “Can you explain using your own words what is the 
problem with your health?”

 Case Continued

Mr. F listens to the surgeons discuss the medical situation and 
possible treatment options including surgery. When asked to explain 
his current condition he responds, “I have a blockage in my belly and 
to fix the blockage I need surgery right away.” When asked to explain 
the risks and benefits of the surgery he replies, “the surgery can make 
the blockage go away, but I could die from the surgery.”

Both the surgeons and psychiatrists agree that the patient has 
a good basic understanding of his illness and treatment choices 
and continue their assessment of decision-making capacity.

23.4.3   Appreciate a Situation and Its 
Consequences

Patients should be able to express what they perceive to be 
the risks and benefits to each treatment option, including no 

treatment at all, and understand the likely outcomes of each 
option. No one can be told every possible risk for every 
option, so it is important to frame the conversation in terms 
of relative risks and benefits for each patient. Every surgery 
has the risk of possible death, but in most cases, death is a 
rare outcome and should not be the sole focus in terms of 
risk.

To help facilitate discussion and a better understanding 
of treatment options and potential outcomes, some sur-
geons now use a communication device known as the Best 
Case/Worst Case framework [4, 14, 18]. This tool encour-
ages physicians to use visual graphics to help depict the 
“best case,” “worst case,” and “most likely” situations the 
patient may face should they opt for or against surgery. 
Each scenario is phrased in terms of what the patient is 
likely to experience with each treatment option; this com-
munication style uses a story to tell the most likely out-
come. For instance, for a 92-year-old woman hospitalized 
with a hip fracture, who has mild cognitive impairment 
and well-controlled heart failure, a “most likely” outcome 
of surgery might be spending a few days in the hospital, 
needing a stay of several weeks in a subacute rehabilitation 
facility, and then discharge home with the same or perhaps 
slightly decreased functional status. A “most likely” out-
come of nonoperative management might be markedly 
decreased functional status at home and potential for 
chronic pain. Use of this framework can help surgeons set 
tailored expectations for patients about likely outcomes. 
Both surgeons and patients felt the framework provided 
clarity about the two proposed options (surgery or not), 
and helped patients make choices consistent with their val-
ues [9]. It is possible that this framework might be adapted 
to nonsurgical treatment options as well (e.g., dialysis or 
chemotherapy).

Although a patient may seem to have adequate under-
standing of the illness, proposed treatment, associated risks 
and benefits, and alternative approaches, they still may not 
have the insight to appreciate how this information relates 
to them specifically. For instance, a patient may be able to 
recite the mechanism underlying diabetes and the conse-
quences of uncontrolled diabetes, but do not believe that 
they themselves show signs of advanced diabetes or that 
they are at risk for future complications. This disconnect 
may be due to denial or distorted perception of the nature 
of one’s illness. If patients do not believe they have a certain 
medical condition, they will not understand why they have 
been recommended for a particular treatment or under-
stand what will happen to them if they refuse therapy. 
Patients who do not acknowledge their illness cannot 
appreciate their medical situation or the consequences of 
receiving care and therefore may lack capacity to make 
decisions regarding treatment.

Ask:
 5 “What do you think the most likely outcome is for you if 

you choose this treatment option?”
 5 “If you decline any therapy, what do you believe will 

happen to you?”

Assessment of Capability and Capacity
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23.4.4   Ability to Reason Rationally

Once a patient makes a decision regarding whether to accept 
or reject the recommended medical therapy, it is important 
to ascertain what factors affected the patient’s choice. Patients 
should be able to weigh the risks and benefits of each treat-
ment option, including no treatment, and explain why one 
treatment option is better than another. The focus should be 
on the patient’s rationale for their choice and not the actual 
choice itself [3]. Patients may disagree with recommended 
therapy as long as they can explain why they are willing or 
unwilling to tolerate some risks. If patients can demonstrate 
that they understand the consequences of their choices, then 
they are generally able to make their own decisions, includ-
ing refusing life-sustaining therapy such as resuscitation, 
intubation, or dialysis. Some conditions that may hinder 
rational thought processing are psychotic disorders, extreme 
anxiety, depression, delirium, or dementia. Careful consider-
ation of any reversible process should be addressed before 
deeming a patient to lack decision-making capacity.

Ask:
 5 “Can you explain why you have decided on this treat-

ment option?”
 5 “Can you tell me why the other treatment option (that 

you did not choose) is not acceptable to you?”

 Case Continued

Mr. F decides to decline surgical intervention for his small bowel 
obstruction. When asked to explain his reasoning, he replies, “I know 
that my condition can worsen if I don’t do the surgery, but I do not 
want to undergo an operation where I have a risk of death even if it is 
a small risk. I cannot imagine being put to sleep and never waking 
up again. I am comfortable right now and want to continue getting 
pain medications and medicines to help my nausea. I will hope this 
blockage goes away on its own, but if it does get worse at least I will 
be awake and be able to know what is going on.”

Since Mr. F clearly demonstrated that he was able to 
communicate a choice, understand the relevant information, 
appreciate the situation and its consequences, and was able to 
reason rationally, he was deemed to have the capacity to refuse 
surgery. He continued conservative management with aggressive 
comfort- oriented care in an inpatient palliative care unit.

23.5   Vulnerable Populations

23.5.1   Patients with Dementia

A common challenge exists when assessing capacity in a 
patient with cognitive impairment. It is of paramount impor-
tance to ensure that an individual’s rights have not been  
curtailed because of a prior diagnosis of dementia. It should 

The surgeons explain to Mr. F that death is 
a possibility of the planned surgery and he 
is at higher risk due to his age and 
comorbidities (oxygen-dependent COPD), 
but stress that if surgery is performed as 
soon as possible, death during surgery is 
not the likely outcome. The surgeons 
explain that if surgery is performed, the 
most likely outcome is that they will relieve 
the obstruction, but he will need to stay in 
the ICU/hospital for days to weeks, and he 

would leave the hospital for subacute 
rehabilitation much weaker than he 
arrived (. Table 23.3).

After some discussion, Mr. F appropri-
ately describes his current medical 
condition by saying “I have a blockage in 
my belly and can most likely fix it with 
surgery, but there is a chance I could die 
because I am older and my lungs have 
disease. Even if I get the surgery and it is 
successful, I will probably have to stay in 

the hospital for a long time and have to go 
to another place after the hospital to regain 
my strength. If I don’t get surgery, I may 
have more pain which can be treated with 
medications or may even die. There is a very 
slight chance the blockage may resolve on 
its own, but it’s unlikely that this will 
happen.” The physicians agree that Mr. F. 
understands his current situation as well as 
the risks of proposed surgery and ask what 
he has decided to do.

       . Table 23.3 Abridged best case/worst case

Opts for surgery

Best case Worst case

Survives surgery
Days in ICU, then able to wean from ventilator successfully
Needs rehabilitation in facility
Will be much weaker; may need long-term placement in 
facility

Unable to wean from ventilator due to pulmonary disease
Other postoperative complications
Unable to express wishes or communicate with others
Dies in ICU

Opts against surgery

Best case Worst case

Symptoms controlled
Maintains ability to communicate
Remains free of invasive therapies
Dies in inpatient hospice

Symptoms refractory to medications, requires palliative sedation and 
cannot communicate
Dies in hospital before family can say goodbye

Adapted from Kruser, J Am Geriatr Soc [9]

 Case Continued
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not be assumed that, because “dementia” or “mild cognitive 
impairment” is included in a problem list, that the person is 
incapable of making treatment decisions. Rather, we assume 
that capacity exists unless it is proven otherwise and, even 
with obvious impairment, we recognize that individuals may 
maintain the ability to communicate a clear preference that 
should help guide treatment.

One study assessed capacity using standards similar to 
those listed above: evidencing choice, making a reasonable 
choice, appreciating consequences, giving rational reason 
for choice, and understanding choice. In the study, patients 
with mild and moderate dementia (MMSE scores ≥19 and 
10, respectively) were actually no worse than controls at 
expressing a treatment choice and making a reasonable 
treatment choice when the alternative is manifestly unrea-
sonable. Patients with mild and moderate dementia did find 
it more challenging, however, to appreciate consequences of 
a choice and demonstrate reasoning. This suggests that, 
depending on the complexity of the decision at hand, 
patients with dementia may still maintain ability to contrib-
ute to treatment decisions [11].

As stated earlier, capacity is decision-specific; thus, the 
threshold to demonstrate decision-making capacity may be 
different depending on the choice. The bar to select a health- 
care proxy may be relatively low; many patients with cogni-
tive impairment can clearly state that a close relative (or 
friend, etc.) could make decisions in their stead. On the other 
hand, demonstrating capacity to consent or refuse a high- 
risk procedure may be much higher. For instance, an ampu-
tation for gangrene may be recommended to prevent sepsis 
and potentially improve pain; but a patient’s desire to salvage 
a limb is also understandable.

Along these lines, the process of determining consent 
may be more or less extensive depending on the gravity of the 
decision at hand. For deciding a health-care proxy, a clinician 
may make an informal assessment of capacity without devot-
ing much time; a high-stakes decision (for instance, a deci-
sion to stop dialysis) demands a more rigorous evaluation, 
ideally performed by a team.

Some key factors that aid the clinician assessing for 
decision- making capacity in an individual with dementia:

 5 Need for collateral information that demonstrates 
decision-making is consistent with previously stated 
values and goals. Collateral may be provided by long-
time providers like a primary care physician, relatives, or 
friends.

 5 Recognize that decisions are not always logic-based but 
may depend on relationships, culture, and personal 
values.

Frontotemporal dementia is a unique situation that may 
merit particular scrutiny when determining capacity. By 
definition, we see executive functioning impairments, so it 
stands to reason that the ability to make and communicate a 
reasoned decision about treatment may be compromised.

23.5.2   Patients with Mental Illness

A similar challenge of balancing autonomy and need 
presents itself in patients with longstanding mental ill-
ness. Serious mental illness, such as major depression, 
bipolar disorder, or schizophrenia, may impair a patient’s 
ability to participate in treatment-related decisions. Many 
people opt against antipsychotics or other medications 
due to undesirable side effects; no easy approach exists to 
determine if involuntary treatment is indicated and how 
to simultaneously protect against abuse in this vulnerable 
population [13]. Certain psychiatric diagnoses are associ-
ated with increased risk for impaired capacity but do not 
guarantee it. Schizophrenia in particular places people at 
higher risk for impaired capacity; one review of 12 studies 
found that 10–52% of patients with schizophrenia dem-
onstrated impairments on at least one measure of capac-
ity, as compared with 0–18% of controls [7]. Worded 
differently, however, that means that up to 48–90% of 
patients with schizophrenia demonstrated no impair-
ments in capacity.

23.6   Alternative Decision-Makers

23.6.1   Surrogate Decision-Making

In the event that a person is deemed not to have capacity and 
all reversible factors have been treated (e.g., lack of capacity is 
not a temporary state due to delirium or acute medical ill-
ness), decision-making would fall to a surrogate. Typically, a 
legal guardian would be first, followed by a designated 
decision- maker such as a health-care proxy or durable power 
of attorney for health care; if neither of those have been 
appointed, then a surrogate is identified. Surrogacy hierar-
chies differ from state to state but usually prioritize a spouse, 
then other family members.

Box 23.4 Extra Steps when Assessing Capacity 
in Person with Dementia

 5 Give patient as much help as possible to make decision 
independently

 5 Communicate information in different way (written, 
pictures, etc)

 5 Break information into small chunks
 5 Think of different ways to describe things (using 

examples)

Caution must be exercised in assigning too much weight to 
cognitive testing (such as MMSE or MOCA). While profound 
impairments on cognitive testing (e.g., MMSE <16) are 
correlated with impaired capacity, a low MMSE does not 
guarantee a lack of capacity. By contrast, a normal MMSE does 
not preclude the possibility of impaired capacity [8, 12].

Assessment of Capability and Capacity
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23.6.2   Advance Care Planning

Ideally, a patient has engaged in advance care planning and 
prepared documents that outline preferences for treatment, 
providing the decision-maker with guidance. Among these 
documents may be a living will or Physician Orders for Life- 
Sustaining Treatment (POLST, in some states known as 
Medical Orders for Life-Sustaining Treatment, or MOLST), 
which shares preferences about code status, antibiotics, arti-
ficial nutrition, and hydration. More innovative work recently 
has been done to help patients document and share their 
preferences with loved ones (see box).

Box 23.5 Sample Hierarchy of Surrogates  
(New York State)
1. Legal guardian
2. Health-care proxy
3. The spouse (if not legally separated from the patient) or 

domestic partner
4. Son or daughter 18 years or older
5. Parent
6. Brother or sister 18 years or older
7. A close friend

Box 23.6 Some Innovative Patient-Centered 
Advance Care Planning Tools

 5 PREPARE 7 https://prepareforyourcare. org
 5 The Conversation Project 7 https://theconversationproject.

org
 5 Five Wishes 7 https://www. agingwithdignity. org
 5 Go Wish 7 http://www. gowish. org
 5 Advance Directive for Dementia 7 https://www. dementia-

directive. org/

Unfortunately, there are frequently no available advance 
directives or the documents that were prepared are not 
applicable to the present situation. In that case, surrogates are 
charged with making health-care decisions using the concept 
of substituted judgment. If uncertain, they should make the 
decision that is felt to be within the patient’s best interests. If 
surrogates seem to be making decisions at odds with what the 
patient might have wanted, it is important to try to under-
stand the rationale behind those decisions and offer support 
for the immense challenge of making decisions on another’s 
behalf.

If no surrogate exists, then the courts may need to appoint 
a legal guardian to oversee health-care decisions.

Box 23.7 Case Study
An example of flexibility in decision-making 
arose in an inpatient internal medicine unit, 
where Ms. S, a woman with moderate 
dementia and osteoarthritis, was admitted 
with a urinary tract infection. At home, she 
was ambulatory and required assistance 
with finances and medication management 
but lived independently with a part-time 
caregiver. Ms. S had a prior form filled out in 
conjunction with her primary care doctor 
stating her desire to allow a natural death 
(no resuscitation or intubation). Her 

daughter was listed as her health-care 
proxy, and the patient had granted her 
daughter flexibility in decision-making. In 
the hospital, Ms. S initially improved with 
intravenous antibiotics, but on her third 
day of hospitalization became acutely 
altered and somnolent. Her blood gas 
revealed hypercarbia, indicating decreased 
respiratory rate from the combination of 
opiates and benzodiazepines she had 
unfortunately received during the day. Her 
daughter, in conjunction with providers, 
recognized that the cause of her respiratory 
depression was easily fixable and temporar-

ily reversed her code status to allow 
intubation. The patient was intubated for 
stabilization; she was successfully 
extubated the next day. The patient 
completed a course of antibiotics, returned 
to her baseline level of function, and was 
discharged home later that week. Because 
the cause of her altered mental status was 
iatrogenic, having flexibility allowed the 
daughter and providers to feel comfortable 
reversing the code status temporarily 
without feeling like they were going 
against the patient’s wishes.

23.6.3   Choice to Defer Decision-Making

Even if a person maintains full decision-making capacity, they 
may voluntarily opt to defer decision-making to another per-
son: a surrogate to make decisions in their stead. In so doing, 
they often allow some amount of leeway, or flexibility, to the 
person making decisions. Flexibility gives the decision- maker 

room to work with providers and potentially change prior 
medical decisions if something else is better for the patient at 
the time. Many people opt to grant some flexibility in decision-
making because of the level of trust they have in their decision-
maker. In other cases, people may limit flexibility because they 
feel particularly strong about a particular treatment (e.g., resus-
citation) or worry that their wishes will not be followed [17].
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23.7   Conclusion

Respecting patient autonomy—one of the core principles of 
medical ethics—requires full patient participation in 
decision- making about medical treatments and therapies. In 
order to participate in the process of informed consent, 
patients must demonstrate that they maintain decision- 
making capacity: the ability to integrate information about 
their illness and treatment options and decide what treat-
ment would be best for them. Whether the proposed therapy 
is a blood thinner or a surgery, patients should be permitted 
to participate in decision-making to the best of their ability. 
These decisions come up frequently regardless of whether the 
patient is located at home, in a hospital, or in a nursing home. 
Physicians should, therefore, feel comfortable doing informal 
and formal assessments for capacity. Several populations, 
common in a geriatric practice, demand particular attention: 
those with dementia or mental illness.

23.7.1   Summary: A Practical Approach 
to Determining Capacity

The necessary steps for the process of informed consent are 
described in . Fig. 23.1 and summarized here.
 1. Clinician proposes treatment to patient, sharing 

information about the condition, the proposed treat-
ments, and risks and benefits of the treatment. The 
patient shares his or her preference for treatment.

 2. Clinician and team assess for decision- making 
capacity during a structured interview (. Table 23.2). 
The interview focuses on the four key abilities necessary 
for capacity:
 (a) Communicating a choice (“What would you 

choose?”)
 (b) Understanding relevant information (“Can you tell 

me the risks and benefits of having this treatment?”)
 (c) Appreciating the situation and its consequences 

(“Regardless of what you choose, do you think it is 
possible the medicine can benefit you?”)

 (d) Reasoning rationally (“Can you tell me why you 
chose this option?”)

 3. If decision-making capacity is impaired, a surrogate 
decision-maker is identified according to state surro-
gacy laws.

 4. Patient or surrogate decide treatment plan with 
clinician, based on prior stated wishes and advance care 
planning documents.

Capacity assessments are frequently necessary; to be fully 
respectful of a patient’s rights and autonomy, it is critical to 
avoid certain common pitfalls. To this end, the National Ethics 
Committee (NEC) of the Veterans Health Administration 
(VHA) surveyed over 900 clinicians and ethics committee 
chairs. The committee identified common myths in capacity 
assessment and ranked the top 10 most common and impor-
tant errors. Avoidance of these pitfalls is critical for fair and 
respectful evaluation of decision-making capacity.

Box 23.8 10 Myths About Decision-Making Capacity [6]
1. Decision-making capacity and 

competency are the same.
2. Lack of decision-making capacity can 

be presumed when patients go against 
medical advice.

3. There is no need to assess decision-
making capacity unless patients go 
against medical advice.

4. Decision-making capacity is an “all or 
nothing” phenomenon.

5. Cognitive impairment equals lack of 
decision-making capacity.

6. Lack of decision-making capacity is a 
permanent condition.

7. Patients who have not been given 
relevant and consistent information 
about their treatment lack decision-
making capacity.

8. All patients with certain psychiatric 
disorders lack decision-making 
capacity.

9. Patients who have been involuntarily 
committed lack decision- making 
capacity.

10. Only mental health experts can assess 
decision-making capacity.

It is common for a patient to demonstrate 
some impairment but still be able to 
strongly voice a preference for or against a 
particular treatment. That patient’s 
preferences should still continue to be 
incorporated even if he or she is not the 
sole decision-maker. For complex cases, it is 
best to work with an interprofessional team 
who can craft creative solutions that 
respect the patient’s autonomy while also 

acknowledging the patient’s impairment 
[5]. For instance, in the case of a patient 
who repeatedly declines subacute 
rehabilitation despite profound decon-
ditioning during a hospital stay, one 
solution may be to order home-based 
physical therapy and train the patient’s 
family and home attendants to do exercises 
at regularly scheduled intervals throughout 
the day. While perhaps less activity than 
might be provided in a rehabilitation 
facility, the team is respecting the patient’s 
autonomy and desire to return home while 
still providing necessary services. In sum, a 
careful and thoughtful assessment of 
decision-making capacity, regardless of the 
outcome of that assessment, will lead to a 
plan of care that respects the patient’s 
values, goals, and preferences.

Assessment of Capability and Capacity
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24.1  Introduction to Three Disciplines: 
Geriatric Medicine, Nursing,  
and Social Work

Every geriatric patient has her or his own constellation of 
characteristics, contributing to the design of a uniquely spe-
cific management plan [3]. Given the need for interdisciplin-
ary teamwork when providing best quality care for an older 
patient, it is important to understand a variety of perspec-
tives and management approaches. It is also necessary to 
understand how each perspective and approach comple-
ments the others. A healthcare team may be comprised of 
any interdisciplinary team combination dependent on the 
resources available (i.e., doctors, nurses, social workers, care 
coordinators, physical therapists, pharmacists, etc.). In this 
chapter, we will discuss developing a comprehensive man-
agement plan by using basic strategies in medicine, nursing, 
and social work.

24.1.1  Medicine

In 2017, the American Geriatrics Society promoted a 
simplified approach to defining the most important tenets 
of geriatric medicine. Dubbed the “5Ms,” geriatricians in 
the United States and in Canada began highlighting this 
teaching tool to more easily describe the specialty of 
geriatric medicine [7]. This approach also offers simplified 
guidance to outlining a comprehensive plan of care for a 
complex older patient.

Per the American Geriatrics Society, the 5Ms of geriatrics 
is a way to communicate and describe the key core 
competencies in geriatrics to nongeriatricians: (1) mind, (2) 
mobility, (3) medications, (4) multicomplexity, and (5) what 
matters most (. Fig. 24.1).

 1. Mind: Executive function, attention, and emotions are 
essential in guiding a patient to follow a management 
plan. It is important to know and understand your 
patient’s cognitive status and the challenges that arise 
from your patient’s potential cognitive impairment. A 
patient who is unable to attend to your medical inter-
view will be unable to absorb any information provided 
and consequently be unable to comply with the manage-
ment plan. Whether or not the cause of cognitive 
impairment is reversible becomes an important consid-
eration when designing a management plan. That is, Do 
you have concerns for dementia, delirium, or depression? 
Are such conditions reversible or treatable? If there is 
concern for cognitive impairment, it is important to 
communicate the plan to a caregiver or responsible 
individual. Should your patient deny or refuse caregiver 
assistance, you will need to assess your patient’s capacity 
for making decisions regarding your management plan 
and her or his overall healthcare, allowing for patient 
autonomy whenever safely able.

 2. Mobility: Assessment for impaired gait and balance is 
essential in determining your patient’s functionality and 
safety. Ability to navigate independently in the commu-
nity often contributes to significantly positive quality of 
life and optimism about one’s health. Can the patient 
independently transfer? Has the patient fallen in the past 
2 weeks? Are there sufficient and appropriate grab bars 
and safety measures in place at home? Does the patient 
require an assistive walking device, and is it appropriate?

 3. Medications: Potential age-related increase in comorbid 
conditions may be accompanied by a lengthier medica-
tion list in older adults. It is important to reconcile and 
reduce medication overprescribing and potential 
polypharmacy frequently. Patients may be noncompliant 
to medications for many reasons, including low health 

Mobility

Mind

The 5 Ms of
geriatrics

Medications

Matters mostMulti-complexity

       . Fig. 24.1 The 5Ms of geriatrics
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literacy, memory or cognitive impairment, cost, or side 
effects. Do I have suspicions that the patient may not be 
taking her or his medications properly? Is there risk for 
adverse drug interactions?

 4. Multicomplexity: Older patients have increased 
complexity of chronic medical conditions, often invok-
ing greater stress on informal and formal support 
systems such as family and caregivers, healthcare and 
living facilities, and other providers. Thorough examina-
tion of your patient’s ability to accommodate and 
compensate for these challenges will reveal important 
key factors to constructing a successful short-term and 
long-term management plan. Does the patient have an 
adequate understanding of her or his chronic diseases, and 
is she or he prepared and able to self- manage them? If not, 
who can help?

 5. What Matters Most: Patients often cite desire for 
maintained independence as the most important aspect 
of remaining healthy. Still, it is important to ask your 
patient this question as you may encounter unexpected 
and surprising answers. What matters most to you in 
regard to your health and well-being? Never presume to 
know the patient’s values or goals, especially as these 
may change over the course of a progressing illness or 
significant life event. “What Matters Most” should be 
assessed periodically, with greater frequency dependent 
on any significant changes in health or life events.

24.1.2  Nursing

Because of the significant differences in nursing level of 
training, we will focus on the role of the registered nurse for 
the purpose of contrast between physician, nurse, and social 
worker.

The American Nurses Association regards the nursing 
process as a critical thinking tool by which nurses deliver 
holistic and patient-focused care regardless of nursing disci-
pline, allowing for consistent high quality of patient care. The 
registered nurse uses a comprehensive problem-focused 
approach that aims to maximize the patient’s ability to do the 
activities that are most important to her or him. “The nursing 
process complements what other health care professionals do 
by addressing not only the medical problems, but also human 
responses – how the person’s life is affected by medical prob-
lems, treatment plans, and changes in activities of daily life 
[1, 6].” The nursing process is important in helping nurses 
interact with patients and is categorized into five phases: 
Assessment, Diagnosis, Planning/Outcomes, Implementation, 
and Evaluation, more easily remembered by the acronym 
AD-PIE (. Fig. 24.2).
 1. Assessment: The assessment encourages the nurse to 

interact with the patient, family, and caregiver to obtain 
a comprehensive picture of the patient’s needs and goals. 
During this phase, the nurse will collect and record 
subjective and objective data which may include the 

patient’s chief complaint, review of systems, past medical 
history, and surgical history, vital signs, as well as evalua-
tion of psychological, sociocultural, and spiritual 
domains, physical examination, laboratory testing, and 
anything else pertaining to patient care (i.e., insurance, 
transportation, etc.).

 2. Diagnosis: The nursing diagnosis is the nurse’s educated 
clinical judgment regarding the patient’s actual or 
potential health conditions or needs. A registered nurse 
may diagnose a medical condition but not a disease. Each 
nursing diagnosis is problem focused and based on the 
patient’s signs and symptoms, from which the nurse can 
formulate a specific short-term or long-term solution for 
the patient. Nursing diagnoses are most commonly 
institutionally based, with a predetermined list of 
nursing diagnoses to select from, and often accompanied 
by decision-making protocols to guide care [1].

 3. Planning: During this phase, the nurse identifies and 
prioritizes the expected or desired outcomes for the 
patient, focusing on the most severe and highest risk 
factors first. The nurse may then develop a plan of care 
via SMART goals – that is, goals which are specific, 
measurable, attainable, realistic/relevant, and time 
restricted.

 4. Implementation/Intervention: During the 
implementation phase, the nurse assesses and reassesses 
the patient’s status to determine if the outcomes are still 
appropriate and achievable, making any necessary 
adjustments to realign outcomes and goals.

 5. Evaluation: The final phase of the nursing process is 
evaluation. Have the SMART goals for patient wellness 
been met? The nurse evaluates both the patient’s status 
and effectiveness of nursing care, making modifications 
to the care plan as needed. A patient’s condition may be 
grouped into three possible outcomes: improved, 
stabilized, or deteriorated/died/discharged.

A

Assessment
Diagnosis

Planning
Evaluation

Implementation

D

P

I

E

       . Fig. 24.2 Acronym for five phases of nursing
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24.1.3  Social Work

The social worker is a nonmedical clinical team member 
trained to assist individuals with the psychosocial aspect of 
healthcare, providing a unique contextual focus for patient- 
and family-centered care [8]. The social worker aims to 
identify patient needs and strengths, as well as determine 
patient goals and priorities. A social worker assessment is 
conducted in a comprehensive framework known as the 
biopsychosocial- spiritual perspective [6]. This approach 
recognizes the importance of the “whole person care,” 
accounting for emotional or psychological state; 
socioeconomic, sociocultural, and sociopolitical status; and 
spiritual needs and concerns [8].

The National Association of Social Work posits that the 
standard for social practice in the healthcare setting often 
reflects a set of guiding principles including self- 
determination, cultural competency, strengths perspec-
tive, person-in-environment framework, social justice, 
and primacy of the client-social worker relationship. 
Briefly, this toolbox of principles encourages the patient to 
self-identify and clarify her or his own goals in a culturally 
aware and respectful fashion, within the framework or 
context of her or his physical and social environment. The 
social worker utilizes the patient’s strengths for potential 
growth and resilience to pursue health goals. 
Fundamentally, the social worker must first build a thera-
peutic relationship with the patient, as only after this will a 
patient and social worker achieve a meaningful working 
foundation on which to build the aforementioned 
principles. Finally, social workers aim to promote and 
advocate for social, economic, political, and cultural values 
consistent with tenets of social justice [8, 2, 4, 5].

24.2  Biopsychosocial-Spiritual Model 
(. Fig. 24.3)

24.2.1  Biological

The biological or “bio” portion of the biopsychosocial- 
spiritual assessment addresses the patient’s medical issues, 
age, and developmental and physical characteristics. The 
patient’s health literacy is important in assessing how well the 
patient understands her or his needs, for example, durable 
medical equipment, nutrition and diet, substance use/misuse 
services, and other specialty services.

24.2.2  Psychological

The psychological or “psycho” portion of the 
biopsychosocial- spiritual assessment explores the patient’s 
mental status, thoughts, behaviors, emotions, and/or his-
tory of trauma or abuse. During this time, the social worker 

gains a better understanding of the patient’s self-awareness, 
judgment, and insight, useful in assessing mental health 
and cognitive status.

24.2.3  Social-Spiritual

The social aspect of the biopsychosocial-spiritual assessment 
examines the patient’s social, cultural, and spiritual aspect 
that may or may not affect the patient. The social worker 
explores the patient’s current relationship with family and 
friends, social support, community involvement, religion/
spirituality, and finances. This provides insight into the 
patient’s formal and informal supports such as home health 
aids, caregivers, transportation, insurance, and community 
services (i.e., Meals on Wheels, Friendly Visitor Program, 
Senior Centers). Specifically, the spiritual aspect explores the 
patient’s sense of self and purpose, and encourages 
conversation regarding the patient’s values and self-meaning.

The biopsychosocial-spiritual assessment is able to 
provide the medical provider with a broader perspective of 
the patient that may have not been captured during a standard 
medical visit. A social work visit is often able to provide the 
medical provider with a better understanding of the patient’s 
environment which can impact the way a patient perceives 
and manages her or his health. This is essential when working 
with the older population, as this can provide an insight into 
how the individual has been functioning on a daily basis with 
or without appropriate support from family, friends, and the 
community. It allows the social worker to address the patient’s 
needs as well as the medical team’s needs and find a unifying 
plan to meet team goals.

“Social”

Hobbies
Family
Isolation
Career
Caregiver burden
Spiritual

Pathology
Disease
Symptoms
Doctors
Treatments
Exams

Depression
Stress
Anxiety
Identity

“Bio”

“Psycho”

       . Fig. 24.3 Biopsychosocial-spiritual model
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 Case Presentation

kHistory of Present Illness
Ms. NG is a 73-year-old Spanish-speaking 
woman from the Dominican Republic 
who presents to the geriatrics primary 
care clinic for knee pain after a fall last 
night. She has a past medical history of 
poorly controlled type 2 diabetes, 
hypertension, osteoarthritis, 
osteoporosis, gait instability, memory 
impairment, major depressive disorder, 
and anxiety. She currently lives alone in a 
one-bedroom apartment in New York City 
with daily homecare (4 hours a day, 
5 days a week). Ms. NG has a daughter 
who lives 10 minutes away and will 
occasionally assist her with health 
concerns a few times weekly.

Ms. NG complains that she had 
been feeling lonely, depressed, and 
anxious last evening, prompting her 
to leave her apartment to seek help. 
She reports that she hastily left her 
apartment to find a neighbor, 
tripped over the elevated 
doorframe, and fell forcefully onto 
her knees. She currently denies any 
other acute illnesses or concerns.

 z Review of System
General: Reports feeling a lot of pain 
over her knees, especially her left knee. 
Has been unable to sleep due to her 
pain and feels very tired.

 5 HEENT: Denies headache, ear aches, or 
vision changes

 5 CVS: denies chest pain or palpitations
 5 Pulm: denies shortness of breath or 

congestion
 5 GI: denies nausea, vomiting, diarrhea, 

or constipation

 5 GU: denies changes in urination
 5 Musculoskeletal: reports aching joints 

throughout her body, especially on top 
of her knees and lower back, feels 
general weakness

 5 Neuro: denies loss of consciousness or 
lightheadedness; feels generally 
weaker than her baseline

 5 Psych: feels depressed and anxious, 
states her memory is still about the 
same

 z Physical Exam
 5 Vitals: T, 97.6; BP, 96/64; HR, 84; RR, 16; 

SpO2, 98% RA
 5 Height, 58 inches; weight, 92 pounds
 5 General: in moderate distress from 

knee pain, pleasant, Spanish-speaking, 
petite elderly woman appearing her 
stated age

 5 Eyes: anicteric sclera, extraocular 
muscles intact, pupils equally reactive 
to light and accommodation

 5 Ears/nose/mouth/throat: moist 
mucous membranes, edentulous 
without oral lesions

 5 Cardiovascular: regular rate and 
rhythm, no appreciable murmurs

 5 Respiratory: lungs clear to auscultation 
bilaterally, no work of breathing

 5 Gastrointestinal/rectal: soft thin 
abdomen, normoactive bowel sounds 
present, no masses appreciated

 5 Musculoskeletal/back: kyphotic 
spine, right knee moderate patellar 
tenderness and faint crepitus 
without appreciable deformity, 
medial/lateral joint line tenderness, 
and edema. Knee range of motion 
reduced bilaterally secondary to 

knee pain. Unable to complete knee 
examination secondary to patient’s 
pain.

 5 Extremity: trace edema bilaterally to 
both knees, warm

 5 Neuro: alert and oriented x3, no 
focal weakness or deficit

 5 Psych: Mood is pleasant, normal 
range affect. Speech is soft and 
clear with normal cadence and 
rhythm. Thought content reality 
based with fixation on her 
loneliness at nighttime. Thought 
process is linear and logical. No 
psychomotor agitation observed. 
No apparent auditory or visual 
hallucinations. Judgment of her 
safety at home is poor – she feels 
she has sufficient safety measures 
in place despite falling down. 
Insight into her chronic conditions 
is also poor – she believes her 
diabetes is well controlled, but 
does not check her fingersticks  
nor can she name her insulin 
doses.

 5 Skin: mildly tanned skin, no gross 
focal lesions

 5 Function: Stands with one-person 
assistance and use of chair armrests. 
Ambulates unsteadily, but 
independently, slowly, and with 
difficulty using walking cane, 
complicated by knee injury.

 z Radiology
X-ray bilateral knees – bilateral knee 
osteoarthritis with new 
nondisplaced right patellar fracture. 
No other fractures seen.

24.3  Building an Interdisciplinary Geriatric 
Management Plan

24.3.1  Example Assessment and Plan

Note that the following . Table 24.1 is an example only; each 
patient may have varying management plans dependent on the 
treating team.

Developing a Management Plan
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       . Table 24.1 Example assessment and plan

Medical diagnosis and plan Nursing diagnosis and plan Social work plan

Patient 
assessment

Mobility
Right patellar fracture
  Pain control
  Medication
  Knee brace/durable medical 

equipment (i.e., standard walker)
  Physical therapy referral
  Consider orthopedic surgery referral

Gait instability and fall risk
  Pain control counseling
  Fall risk management

Physical therapy
Home safety assessment

Mobility
Osteoarthritis
  Pain control
  Medication
  Assistive walking device
  Physical therapy and home exercise

Gait instability and fall risk
  Assistive walking device  

demonstration

Physical therapy
Home safety assessment
Assistance with ordering durable 
medical equipment to reduce fall risk

Mind
Alzheimer’s dementia
  Caregiver and family counseling and 

education
  Advance care planning

Memory difficulty, risk for  
wandering
  Caregiver and family counseling 

and education

Informal/formal caregiver supports
Medical alert bracelet
Application for increased home aid 
hours
Consideration for community 
programs
Advance care planning

Mind
Depression
  Mental health referral (psychiatry, 

psychotherapy)
  Medication consideration

Risk for loneliness,
Ineffective individual coping skill
  Mental health questionnaire/

depression screen

Mental health services
Adult day program
Psychotherapy/counseling
Motivational interviewing

Medication
Polypharmacy
  Medication review and reconciliation/

simplification, blister packing

Medication noncompliance
  Medication compliance strategies 

and education

Formal/informal supports
Visiting nurse service

Multicomplexity
Uncontrolled diabetes
  Medication and diabetes education
  Hypertension
  Osteoarthritis
  Osteoporosis
  Frailty
  Dementia
  Depression
  Etc.

Medication noncompliance
  Medication compliance strategies

Visiting nurse service
Community diabetes education 
program
Consideration for care coordinator
Caregiver support group
Home delivery meal program
Transportation services

Matters most
Desire for autonomy, independence
  Cognitive assessment
  Management plan discussion with 

possible family meeting
  Advance care planning/healthcare 

proxy discussion

Patient and family education and 
counseling of management plan

Formal/informal supports
Community services
Advance care planning

 S. W. Chow and L. Muñoz
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 Case Conclusion

The above management plan was 
implemented for Ms. NG with plans to 
follow-up in 1 week for short-term 
follow-up. At her return visit, Ms. NG had 
begun physical therapy at home and 
was actively working with her daughter 
and home aid to implement a home 
exercise program. Ms. NG felt reduced 
pain and increased mobility with her 
new standard walker. She had no falls 
during this time. To assist with her 
medication adherence, Ms. NG agreed 
to blister packing her medications with 
her local pharmacy. This organized her 
medications into daily packets, which 
she would open each day and self- 
administer. Because she had difficulties 
with her memory at times (mind), her 
home aid would help remind her to take 
her medications and to exercise daily. 

The patient’s social worker had initiated 
a request for increased home aid hours. 
Visiting nurse services were initiated and 
patient was receiving twice-weekly visits 
to ensure management plan compliance 
with repeated evaluations by nursing to 
ensure that the current management 
plan was aligned with team and patient 
goals using the AD-PIE technique.

While not her chief complaint, 
what matters most to Ms. NG is her 
independence. At the prior visit, the 
provider and social worker had 
discussed advance care planning and 
her memory decline. The team 
stressed the importance of prioritizing 
Ms. NG’s autonomy, but safeguarding 
her health and well-being by having 
advance care documentation in place 
that was consistent with her wishes. 

Ms. NG had discussed this paperwork 
with her caregivers and returned to 
clinic with the forms completed.

Finally, given Ms. NG’s 
multicomplexity of chronic and new 
conditions, her social worker had 
initiated applications for supportive 
community services, considering each 
of the biopsychosocial-spiritual 
aspects of her health. Program 
examples included Meals on Wheels, 
diabetes education program, 
dementia support group, caregiver 
burden support group, and mental 
health counseling.

Ms. NG will return in 1 month for 
follow-up and is instructed to call the 
office with any questions or concerns 
at any time.

Acknowledgment Special acknowledgment to Anne T.  Lai, 
NP.

References

 1. Alfaro-LeFevre R.  Applying nursing process: a tool for critical 
thinking. Philadelphia: Lippincott Williams & Wilkins; 2006.

 2. Corcoran J, Walsh J. Clinical assessment and diagnosis in social work 
practice. New York: Oxford University Press; 2006.

 3. Heckman GA, Molnar FJ, Lee L.  Geriatric medicine leadership 
of health care transformation: to be or not to be? Can Geriatr J. 
2013;6(4):192–5.

 4. Jordan C, Franklin C, editors. Clinical assessment for social workers: 
quantitative and qualitative methods. 4th ed. Chicago: Lyceum 
Books; 2016.

 5. Singer JB, Producer. Bio-psychosocial-Spiritual (BPSS) assessment 
and Mental Status Exam (MSE) [Episode 2]. Social Work Podcast 
[Audio podcast]. 2007, January 22. Retrieved from http://
socialworkpodcast. com/2007/02/bio-psychosocial-spiritual-bpss. 
html.

 6. Swearingen P. All-in-one care planning resource: medical-surgical, 
pediatric, maternity and psychiatric, nursing care plans. 2nd ed. St. 
Louis: Mosby; 2008.

 7. Tinetti M, Huang A, Molnar F.  The geriatrics 5M’s: a new way of 
communicating what we do. J Am Geriatr Soc. 2017;65(9):2115.

 8. Wheeler DP, McClain A, Cox LE, Fritz T, Little V, Otis-Green S, 
Collins S. NASW standards for social work practice in health care 
settings; 2016. https://www.socialworkers.org/LinkClick.aspx? 
fileticket=fFnsRHX-4HE%3D&portalid=0

Developing a Management Plan

http://socialworkpodcast.com/2007/02/bio-psychosocial-spiritual-bpss.html
http://socialworkpodcast.com/2007/02/bio-psychosocial-spiritual-bpss.html
http://socialworkpodcast.com/2007/02/bio-psychosocial-spiritual-bpss.html


© Springer Nature Switzerland AG 2020
A. Chun (ed.), Geriatric Practice, https://doi.org/10.1007/978-3-030-19625-7_25

299

Safety and Risk Assessment
Karin Ouchida and Parham Khalili

25.1  Section: Home Safety Assessment – 300
25.1.1  Background and Epidemiology – 300
25.1.2  Screening – 301
25.1.3  Making a House Call – 301

25.2  Section: Alcohol and Other Substance Use – 303
25.2.1  Background and Epidemiology – 304
25.2.2  Definitions – 305
25.2.3  Screening – 306

25.3  Section: Sexually Transmitted Infections – 307
25.3.1  Background and Epidemiology – 308
25.3.2  Risk Factors – 308
25.3.3  Screening – 308

25.4  Section: Elder Mistreatment – 309
25.4.1  Screening – 309
25.4.2  Definitions – 309
25.4.3  Background and Epidemiology – 310
25.4.4  The Role of Healthcare Professionals – 310
25.4.5  Risk Factors – 310
25.4.6  Evaluation: History and Interview – 311
25.4.7  Evaluation: Physical Exam and Diagnostic Studies – 315
25.4.8  Treatment and Intervention Strategies – 315
25.4.9  Care Transitions Issues – 317

 References – 318

25

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-19625-7_25&domain=pdf


300

25
25.1   Section: Home Safety Assessment

Chief Complaint: “I fell a few times”
History of Present Illness: Ms. Smith is 

an 89-year-old patient with a history of 
hypertension, atrial fibrillation on long-term 
anticoagulation, osteoarthritis, spinal 
stenosis, peripheral neuropathy, hearing loss, 
and gait instability requiring use of a rolling 
walker. Over the last year she had 4 
emergency department visits for falls at 
home, in one case possibly related to 

accidental consumption of extra doses of 
blood pressure medication. She has difficulty 
getting to office visits and missed two recent 
appointments due to problems with her 
ride-share program. You scheduled a home 
visit to her apartment to follow-up on her 
chronic medical issues and identify 
additional potential risks for further falls and 
other adverse events. She is very pleased to 
hear you are coming over, “just like doctors 

used to when [she] was a little girl,” and she 
promises to whip up a batch of her famous 
lemon bars.

 ? Question: What potential risk 
factors for unintentional injury can 
you identify based on Ms. Smith’s 
medical diagnoses and history over 
the last year?

 Case: Ms. Smith

25.1.1   Background and Epidemiology

 5 In the United States, nearly 40% of women and 20% of 
men age 65 and older may require assistance for activities 
of daily living or episodic care needs yet live alone without 
available help. They are 30% more likely than other groups 
to experience an unintentional injury in the home [1, 2].

 5 Older adults are at increased risk for certain preventable 
injuries due to observable factors such as physical and 
cognitive changes, medication side effects, and social and 
financial barriers to maintaining a safe environment [3–5].

 5 According to the US Department of Health and Human 
Services, unintentional injuries accounted for over 85% 
of all injury deaths among adults age 65 and older in 
the United States. Of the 90,000 injury deaths occurring 
between 2012 and 2013, 55% were attributed to falls, 14% to 
motor vehicle accidents, 8% to suffocation, 4% to poisoning, 
2% to fire, and the remainder to less common causes [6].

 5 Falls—Among older adults, falls are associated with 
direct physical injury such as hip fractures, hospitaliza-
tion, increased dependence on others, higher likelihood 
of long-term care placement, and high healthcare costs 
(approximately $31 billion annually) [7].

 5 Fire and burn injuries—Older adults may underestimate 
their risk and may be less likely to have working fire and 
carbon monoxide detectors. In some studies, once a fire 
or burn is sustained, those 60 and older have a ten-fold 
higher mortality compared to younger adults [5, 6, 8].

 5 Poison exposures—In part because older adults take 
more prescription medications, pharmaceuticals are the 
cause of up to 57% of poisonings, and approximately 
91% of all exposures occur at home [9]. Other poten-
tially harmful poison exposures include household 
products, pesticides, and carbon monoxide.

 5 Firearms—Often overlooked, firearms are an important 
consideration with respect to home safety risk especially 
in the setting of depression, other psychiatric illness, or 
domestic violence [10]. Older adults may be more likely 
than their younger counterparts to own a firearm. Data 
from 2004–2009 shows over 17 million adults age 65 
own a firearm, most often a handgun [11, 12].

 5 The CDC’s 2001–2003 ICARIS-2 survey found that 21% 
of gun owners reported having kept the gun loaded and 
unlocked at some point over the prior year, and only 55% 
of respondents stated that at least one adult member of 
the household had attended firearm safety training in 
the past [13].

 5 In addition, the rate of suicide by firearm is highest 
among individuals age 75 and older, particularly among 
men, Whites, African Americans, Native Americans, 
and individuals in rural regions [11, 14].

 5 Risk Factors for Unintentional Injury
 5 Physiologic

 5 Physical deconditioning and musculoskeletal 
conditions

 5 Slower reaction times
 5 Decreased visual, olfactory, tactile, and hearing 

sensitivity and acuity
 5 Aging-related physiologic changes that increase risk 

for orthostatic hypotension
 5 Cardiac disease (e.g., heart failure, arrhythmia, aortic 

stenosis)
 5 Pulmonary disease (e.g., smoking, COPD, any oxy-

gen requirement)
 5 Urologic disease (e.g., urinary incontinence)
 5 Neuro-psychiatric disease (e.g., cognitive impair-

ment/dementia, movement disorders, sleep disor-
ders, psychiatric illness)

 5 Chronic pain
 5 Gait impairment
 5 Multi-morbidity
 5 Medication effects and side effects

 5 Environmental, socioeconomic, and cultural
 5 Neighborhood safety
 5 Financial constraints limiting access to home main-

tenance, safe transportation, and safety equipment
 5 Home lighting, flooring, furniture arrangement, and 

clutter
 5 Lack of ambulation assistive devices (when needed)
 5 Lack of training on how to use medical devices in the 

home
 5 Gun ownership
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25.1.2   Screening

 5 General questions: These are questions that all adults 
65 and older should be asked even in the absence of an 
injury because they have the potential to identify and 
address salient risk factors.

 5 Have you had a fall in the last 12 months?
 5 Do you use an assistive device inside or outside your 

home?
 5 Do you have any concerns about the safety of your 

neighborhood?
 5 Do you have any difficulty getting to and from medical 

appointments?
 5 Does your home have working fire and carbon monox-

ide detectors?
 5 Do you own a firearm?

 5 Follow-up questions after a fall: If an injury such as a 
fall has already occurred, you will likely touch on the 
topics/questions below as part of your HPI, but go into 
more depth depending on the type of injury. A “fall his-
tory” includes the circumstances of the fall (e.g., where 
it occurred, the mechanism of the fall, time of day, envi-
ronment, etc.) [see 7 Section VI: Chap. 26].

 5 Follow-up questions regarding home environment:
 5 “Tell me about your home environment…”
 5 “What type of residence do you live in (apartment, 

house, etc.)?”
 5 “Do you have any stairs leading up to your door or 

stairs in your home?”
 5 “What is the lighting like? Do you have night lights?”
 5 “Do you have area rugs?”
 5 “Do you have clutter? Are their clear pathways for 

walking in your home?”

25.1.3   Making a House Call

 5 House call visits may provide valuable first-hand infor-
mation about the patient’s home environment. There are 
many resources that can provide tools and guidance (see 
. Table 25.1)

 5 Important but often overlooked details
 5 Distance and terrain between the hospital/clinic and 

the patient’s home
 5 Neighborhood resources including grocery stores, 

parks, and other public spaces
 5 Sidewalks/curbs, street traffic, and pedestrian  

signs
 5 Distance from the street to the patient’s door, 

number and height of steps, presence of a hand  
rail

 5 Inside the home you can assess the cleanliness, light-
ing, the presence/absence of clutter and the floor 
surfaces including presence of area rugs and door 
sills. Going room by room note:

 Ȥ Kitchen—height of cabinets, refrigerator contents, 
appliances

 Ȥ Bedroom—distance to bathroom, height of and 
type of bed, presence of sleeping pills/sedatives 
(often kept at bedside)

 Ȥ Living room—seating options and height
 Ȥ Bathroom—toilet seat height, tub height, presence 

of grab bars, water temperature
 Ȥ Medical devices and medications—oxygen tanks/

tubing, assistive devices, medication storage/
organization

 Ȥ Safety devices—smoke and carbon monoxide 
detectors, fire extinguishers

 Ȥ Fire risks—space heaters, heating blankets, 
multiple devices plugged into outlets

 ? Question: What aspects of Ms. Smith’s neighborhood/
home environment should you evaluate?

       . Table 25.1 Selected resources for home safety screening 
[7, 9, 16, 21]

Consumer Product Safety Commission (CPSC)

  General Safety Education

  Specific Home Safety Screening Materials

  Older Consumer’s Safety Checklist

Available from: 7 https://www. cpsc. gov/s3fs-public/checklist. pdf

American Association of Retired Persons (AARP)

  The largest nonprofit organization providing information and 
resources for adults age 50 and older

  HomeFit Guide, for room-by-room home safety assessments

  Information on Medical Alert Systems

  Lists of resources for affordable transportation services, adult 
day care options, hiring a caregiver and other services of 
interest

Available from: 7 https://www. aarp. org/caregiving/home- care/ 
?intcmp=AE-CAR-SUBNAV-CAH

Centers for Disease Control and Prevention (CDC)

  Older Adult Falls

  Fire Safe Seniors Toolkit

  Stopping Elderly Accidents, Deaths and Injuries (STEADI) 
program materials for patients and providers. Free access to 
algorithms and Pocket Guides for providers

Available from: 7 https://www. cdc. gov/homeandrecreational-
safety/index. html

US Health Resources and Safety Administration (HRSA) Poison 
Prevention Program

  Poison prevention and home modification tips

  Poison Help emergency line (1-800-222-1222) for assistance 
from a local poison expert

Open Access: 7 https://poisonhelp. hrsa. gov/index. html

Safety and Risk Assessment
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Ms. Smith’s Home Environment 
Assessment

General Neighborhood and Building
 5 Apartment not within walking 

distance of any public transporta-
tion, grocery stores, or public parks

 5 Sidewalk interrupted on many 
streets, and high volume of traffic 
on the main street leading to her 
home

 5 Street lights are far apart providing 
limited light at night

 5 3 uneven steps leading up to her 
building with no rails

 5 Lobby lighting is dim but elevator 
functioning

Her Apartment
 5 When you wash your hands, the hot 

water is scalding hot
 5 Ceiling light and 1 floor lamp in the 

corner, appears dim overall
 5 Several rugs on the ground, wood 

flooring with raised area in 
doorways

 5 Dining table has a small tray with 
multiple pill bottles; some of them 
contain what appears to be a mixture 
of different pills, several bottles have 
somewhat smudged labels that are 
difficult to read, and one or two 
appear to be very old and expired

 5 Smoke detector/carbon monoxide 
detector doors open with missing 
batteries

 5 Tray of delicious looking lemon bars 
on the counter; you note the oven is 
still on

 5 Large step-in tub without grab bars 
in the bathroom

 ? Question: Which exam findings 
might be particularly salient in 
conjunction with your evaluation of 
her environment and history?

Focused Exam
 5 Vital signs: Afebrile. BP 110/68 

sitting (HR 64) and 90/60 standing 
(HR 90), SpO2 99% on room air

 5 General: Ms. Smith greets you at the 
door, she is well-groomed and appears 
happy to see you. She is not using her 
walker as she guides you into her 
home to give you “the grand tour”

 5 HEENT: PERRL, EOMI, symmetrical 
decrease in hearing bilaterally and 
no hearing aids in place

 5 Cardiac: irregularly irregular, normal 
s1 and s2

 5 Neurological: alert and oriented to 
self, place and time, CN II-XII grossly 
intact, normal tone and strength 
testing, normal cerebellar testing, 
normal reflexes, gait is slow and 

slightly wide based but stable with 
use of her rolling walker

Laboratory Testing and Imaging (from 
Ms. Smith’s Recent Emergency 
Department Visits)

 5 Creatinine 0.72 mg/dL, BUN 22 mg/
dL, normal electrolytes

 5 Wbc 8.0 × 10(9)/L, hemoglobin 12.5 
g/dL, MCV 89.4 fL, platelets 224 × 
10(9)/L

 5 AST 23 U/L, ALT 18 U/L, alkaline 
phosphatase 101 U/L, GGT 12 
units/L

 5 Troponin I < 0.03 ng/mL
 5 TSH 1.02 mIU/L
 5 Urinalysis negative
 5 ECG (12 lead): atrial fibrillation, HR 

88, normal axis and intervals, no 
obvious signs of ischemic changes

 5 CT scan of the head (non-contrast): 
no acute infarction or mass; noted 
mild-to-moderate chronic microvas-
cular changes and mild generalized 
atrophy without clear signs of 
ventriculomegaly

 5 Pelvis and hip x-rays (AP): osteope-
nia, osteoarthritis bilaterally, no 
acute fracture or dislocation

 ? Question: What interventions 
would help improve Ms. Smith’s 
home safety?

 Case Continued

 z Assessment and Plan
Ms. Smith is at increased risk of falls and 
other injuries such as medication side 
effects and fire/burns. Her physiologic risk 
factors include the multiple medications 
she has been prescribed for chronic illness, 
musculoskeletal conditions and pain, 
decreased sensory perception, orthostatic 
hypotension, and atrial fibrillation. The 
environmental factors that heighten her 
risk of injury include dim lighting, uneven 
floors, lack of use of her assistive devices, 
and the non-working smoke detector. 
Socioeconomically, she cites difficulty with 
her ride-share program and she is not close 
to public transportation.

 5 Modify the environment.
 – Ask building management to install 

a railing on the entry steps and 
replace the dim lighting in the lobby.

 – Increase lighting throughout the 
apartment, remove area rugs and 
clutter from the floors.

 – Obtain a raised toilet seat and 
install grab bars in the bathroom.

 5 Review her medications and 
reduce polypharmacy.

 – Eliminate one of her blood pressure 
medications because of orthostatic 
hypotension.

 – Counsel her to dispose of expired 
medications according to the US 
Food and

 – Drug Administration guideline [15].
 5 Screen for cognitive impairment 

(given her ED visit for medication 
misuse).

 5 Burn prevention strategies
 – Recommend a timer for her oven or 

appliances with an automatic shut-
off feature.

 – Advise her to talk to her building 
about the water temperature. 
The US Consumer Product Safety 
Commission (CPSC) recommends 
that water heater temperatures be 
lowered to 120 degrees F to reduce 
the risk of burns, as burns can even 
occur within 30 seconds or less at 
higher temperatures [16].

 – Stress the safety and legal mandate 
of having working fire and carbon 
monoxide detectors.

 5 Poison prevention strategies—The 
US Health Resources and Services 
Administration (HRSA) poison 
prevention program recommends 
keeping household products and 
medications in their original 
containers. For Ms. Smith, a pill box 
might be more helpful but she may 
need a caregiver to fill it for her or at 
least check its accuracy each week. 
She could also ask her pharmacy if 
her pills could be organized in blister 
packs.

 5 Firearm safety—If Ms. Smith 
endorsed having a gun at home or 
you observed a firearm during your 
home visit, you could use the “5 Ls” 
to assess for safety. These include 
making sure all firearms are “locked,” 
“unloaded,” and away from “little” 
children. You would also want to 
make sure she is not depressed or 

 Case Conclusion
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feeling “low” and that she is a 
“learned operator” who has had 
firearm safety training [13].

 5 Fall prevention
 – Emphasize the importance of 

using her assistive device.
 – Refer to physical and occupational 

therapists to evaluate Ms. Smith’s 
walker and make sure it is the 
best device for her, i.e., properly 
fitted and correctly used. Having 
an assistive device is protective 
against falls among patients who 
need one but only when patients 
also perceive their risk of falls to be 
significant, have received educa-

tion, proper fitting/training, and 
ultimately use the device consis-
tently [17].

 – Refer to exercise/activity pro-
grams at senior or community 
centers. Exercise in combination 
with vision assessment and treat-
ment is strongly associated with 
reduced falls risks [17–19].

 – Refer for regular vision and hear-
ing assessments; also replace hear-
ing aid batteries.

 – Recommend appropriate foot-
wear for use inside and outside 
the home. Some interventions 
may be intuitive but ineffective, 

for example, nonslip socks, which 
appear to be inadequate footwear 
to prevent falls and may carry risks 
of spreading infection [20].

 – Recommend a medical alert device 
(usually a bracelet or necklace) so 
that if she has a fall it will notify a 
designated individual or 911.

 5 Screen for alcohol and other 
substance use.

 5 Refer to social work or call her 
ride-share program to explore her 
transportation options.

 5 Involve other caregivers or family 
(as permitted by the patient) to help 
carry out your recommendations.

Case Conclusion (continued)

25.2   Section: Alcohol and Other Substance 
Use

Chief Complaint: “I need something for my back.”
History of Present Illness: Mr. Jones is a 65-year-old man referred 

by the emergency department to your practice for primary care. His 
chart notes hypertension, hyperlipidemia, chronic kidney disease, 
osteoarthritis and lumbar spinal stenosis with several recent emer-
gency department visits for lower back pain. He reports a 5-year history 
of occasional low back pain dating back to his work as a machinist in a 
local factory. The factory was shut down 2 years ago, and his pain has 
steadily worsened since then. He had been planning on retiring at 65, 
and the sudden loss of his job and reduced pension is a major source of 
emotional and financial stress. He has sought care at various local 
urgent cares and emergency departments. Multiple x-rays and an MRI 
earlier in the year did not show any abnormalities to his knowledge, 
further frustrating him. He describes the pain as present all the time, 
achy in character, 7/10 in intensity, located midline in his lower back, 
non-radiating, and precipitated by bending, twisting and prolonged 
standing. Six months ago, he could manage the pain with acetamino-
phen and a heating pad at night. A few weeks ago, his symptoms were 
exacerbated after he twisted his back and nearly fell walking up 
slippery stairs. He used up his prescriptions for “really strong” pain 
medications from his ER visits, and he emphasizes that he subsequently 
treated his pain over the last 2 months “the old-fashioned way” with “a 
stiff drink or two.” He decided to come today because his pain now 
makes doing chores difficult without help from his son (who is in the 
waiting room). He prides himself on being independent.

 ? Questions: What concerns are raised by Mr. Jones’s medical 
history and recent events? What questions would you want 
to ask Mr. Jones to clarify his risk for substance use disorder?

Focused Exam
 5 Vital signs: afebrile, BP 170/90, HR 92, RR 18, BMI 36
 5 General: +uncombed hair, a few shirt stains, + strong odor 

of tobacco
 5 HEENT: PERRL, pupils 3 mm, EOMI, anicteric sclera, no 

nystagmus, + poor dentition
 5 Cardiac: RRR, normal s1 and s2, no murmur/gallop/rub
 5 Lung: distant breath sounds bilaterally, slightly prolonged 

expiratory phase

 5 Abdomen: normoactive BS, soft, non-tender, slightly 
enlarged liver about 1–2 cm below the costal margin

 5 Skin and extremities: + palmar erythema bilaterally, + 
gynecomastia

 5 Musculoskeletal: normal appearing back, decreased range 
of motion in the lumbar spine, no spinous process 
tenderness, negative straight leg raise and slump test, 
normal hip and knee exams bilaterally

 5 Neurological: alert and oriented to self, place, and time, CN 
II-XII intact, normal tone and strength, normal cerebellar 
testing, normal reflexes, normal soft touch sensation and 
proprioception, no tremor, gait normal

 5 Psychiatric: mood reported as “not so great I guess,” 
affect flat during interview but brightens a little when 
discussing his factory job and family (. Fig. 25.1 and 
. Fig. 25.2)

 Case: Mr. Jones

       . Fig. 25.1 Gynecomastia (Open Access: from Singer-Grannick 
and Granick, 2009 [22])
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25.2.1   Background and Epidemiology

 5 Among individuals age 50 and older, the projected prev-
alence of substance use disorders is expected to increase 
from 2.8 million in 2002 to 5.7 million in 2020 [24, 25].

 5 The baby boomers (born between 1946 and 1964) may 
have higher amounts of substance use and substance use 

disorders because of different cultural norms regarding 
psychoactive substances in the 1960s and 1970s and 
possible varying attitudes toward alcohol and other sub-
stance use [26, 27].

 5 In the 2001–2002 National Epidemiologic Survey on 
Alcohol and Related Conditions, more than 1 in 5 
adults 65 and older reported ever having a substance use 

Laboratory Testing and Imaging (from Mr. Jones’s Recent 
Emergency Department Visits)

 5 Creatinine 1.62 mg/dL, BUN 44 mg/dL with otherwise 
normal electrolytes

 5 Wbc 5.6 × 10(9)/L, hemoglobin 10.5 g/dL, MCV 110 fL, 
platelets 188 × 10(9)/L

 5 AST 200 U/L, ALT 100 U/L, alkaline phosphatase 128 U/L, 
GGT 100 U/L

 5 Chest X-ray (AP view) report: mild COPD
 5 Lumbar spine X-ray and non-contrast CT scan: diffuse 

osteoarthritic changes without fracture or dislocation

 ? Question: What physical exam findings and symptoms are 
associated with substance use and withdrawal?

 5 Acute intoxication
 – Opioids—(i) mild-moderate: sedation, slurred speech, mio-

sis (pinpoint pupils); (ii) severe: depressed respiratory rate, 
decreased bowel sounds, significant alteration in mental status

 – Alcohol and sedatives-hypnotics—(i) mild-moderate: 
depressed mental status, disinhibition, poor coordination, 
slurred speech; (ii) severe: gait instability, nystagmus, hypo-
tension and tachycardia depressed respiratory status, even 
stupor or coma

 5 Acute withdrawal
 – Opioids—(i) mild-moderate: mydriasis (dilated pupils), 

sweating, piloerection, rhinorrhea, lacrimation, restless-
ness, dysphoria, nausea, emesis, increased bowel sounds; 
(ii) severe: abdominal pain, diarrhea, myalgias, arthralgias, 
vital sign instability, delirium

 – Alcohol and sedatives-hypnotics—(i) mild-moderate: 
anxiety, restlessness, tremor, nausea and emesis; (ii) severe: 
headache, palpitations, tachycardia, hypertension, delir-
ium-hallucinations and seizures

 5 Chronic use
 – Opioids—(i) mild-moderate: somnolence, nausea, pruritus; 

(ii) severe: urinary retention, myoclonus, opioid-induced 
bowel syndrome (bloating, early satiety, pain and consti-
pation), opioid-induced hyperalgesia

 – Alcohol (including hepatic cirrhosis)—(i) mild-moderate: 
anorexia, weight loss, fatigue, gynecomastia, palmar erythema, 
cutaneous telangiectasia; (ii) severe: jaundice, caput medusa 
(abdominal wall collaterals), esophageal varices, ascites, sple-
nomegaly, testicular atrophy, Dupuytren’s contractures

 ? Question: What laboratory findings are associated with 
substance use?

 5 Lab testing may provide insight into recent or heavy 
substance use but may be of variable utility when used for 
random screening and lighter use due to factors such as 
timing of testing, drug half-life, chronicity of use, and lack 
of ability to distinguish between appropriate and inappro-
priate use (for prescription drugs).

 5 Urine toxicology screening
 – The basic drugs of abuse (DOA) test in the United States gen-

erally include amphetamine, cocaine, marijuana (THC), natural 
opioids, benzodiazepines, and phencyclidine (PCP). Synthetic 
and semi-synthetic opioids (e.g., oxycodone, hydrocodone, 
and hydromorphone) are not detected by routine screening 
though specific assays to detect these drugs are also available.

 – Presence of a drug of abuse or one or more of its metabo-
lites does not automatically indicate active intoxication 
because for each substance there is a period after use 
during which testing will be positive. This period can vary 
from 1 to 3 days (e.g., amphetamines, cocaine, opioids) or 
much longer (e.g., methadone, benzodiazepines, phency-
clidine (PCP), ketamine, marijuana).

 – False positives due to medication or food may be pos-
sible, including: Amphetamines—pseudoephedrine, 
propranolol, atenolol, levodopa-carbidopa; Opiates—
poppy seeds; PCP—dextromethorphan; and Cannabi-
noids—hemp containing food, Dronabinol.

 – False negatives may occur with suboptimal sample pro-
curement, improper handling, and patient subversion tech-
niques (e.g., ingestion of large amounts of water or masking 
agents), as well as failure of standard immunoassays to 
detect a drug whose chemical structure is unreactive with 
the assay (e.g., methamphetamine and MDMA [Ecstasy] 
may not be detected on routine amphetamine screens).

 5 Recent alcohol use
 – Blood alcohol content (BAC) is more often tested in acute 

and emergency care settings, though clinical correlation to 
serum level may be highly variable and the effect of alco-
hol may be affected by co-ingestion of other substances.

 5 Chronic alcohol use including hepatic disease
 – Elevated mean corpuscular volume (MCV) > 100 femtoliters (fL)
 – Elevations in liver enzymes—AST:ALT ratio typically >2.0 

but both <300 IU/L
 – Elevated gamma-glutamyl transpeptidase (GGT)

       . Fig. 25.2 Palmar erythema (Open Access: Open Access: from 
Norrenberg et al., 2012 [23])

Case: Mr. Jones (continued)
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disorder (predominantly tobacco and alcohol use), and 
1 in 20 appeared to meet DSM-IV criteria for substance 
use disorder in the prior year [28].

 5 American older adults appear to use illicit substances 
(especially cannabis) more than older adults around 
the world [29]. Misuse of prescription medications, 
especially opiates, remains a significant public health 
concern. While such prescriptions are very commonly 
obtained from a friend or relative, prescription-opioid 
users who are at high risk of overdose are also likely to 
have been prescribed the medication [30].

 5 Older adults are at elevated risk for harm from lower 
levels of exposure to alcohol and other substances (such 
as opiates and benzodiazepines), due to the presence of 
comorbidities, higher likelihood of requiring multiple 
medications, generally lower lean body mass and total 
body water volume, decreased hepatic metabolism, and 
increased blood-brain barrier permeability [31].

 5 Though substance abuse disorders (SUDs) can contrib-
ute to poor health and social outcomes, few older adults 
are screened for substance abuse, and only 10–11% of 
adults with SUDs receive treatment [32, 33].

25.2.2   Definitions

 5 The Center for Substance Abuse Treatment broadly 
classifies substance use into four categories [34]:

 5 Abstinence—no use of alcohol or illicit substances
 5 Low-risk use—drinking within guidelines 

(. Table 25.2), using medication as instructed, no illicit 
substances

 5 At-risk or unhealthy use—drinking beyond guidelines, 
using alcohol and medications that are contraindicated 
together, unsupervised off-label use of any medicine, use 
of medications prescribed for someone else, and any use 
of illicit substances

 5 Problem use—any substance use that leads to medical 
and psychosocial problems regardless of how much is 
taken or how often it is consumed

 5 The US National Institute on Alcohol Abuse and Alco-
holism (NIAAA) provides estimated levels of alcohol 

consumption that may correspond to different levels or 
risk for harm (. Table 25.2) [35].

 5 The Diagnostic and Statistical Manual 5th Edition (DSM-
5) contains formal criteria for diagnosing Substance use 
disorder (SUD), including subtypes for alcohol, tobacco, 
opioids, cannabis, stimulants (including amphetamines and 
cocaine), anxiolytics, inhalants, and hallucinogens [36].

 5 Diagnosis requires confirmation of ≥2 symptoms occur-
ring in the last 12 months.

 5 Taking the substance in larger amounts or for longer 
than intended

 5 Wanting to cut down or stop using the substance but 
not managing to do so

 5 Spending significant time getting, using, or recover-
ing from use of the substance

 5 Cravings and urges to use the substance
 5 Recurrent use even when it leads to a failure to fulfill 

obligations at work, home, or school
 5 Continuing to use, even when it causes recurrent 

social or interpersonal problems
 5 Giving up or reducing important social, occupa-

tional, or recreational activities due to substance use
 5 Using substances again and again, even when it 

places the individual in physical danger
 5 Continuing to use, even when the individual knows 

that there is a physical or psychological problem that 
could be made worse by the substance

 5 Tolerance, defined as either needing escalating doses 
of the substance to get the desired effect or markedly 
diminished effect with continued use of the same 
amount

 5 Development of withdrawal symptoms, which may 
be reduced by taking the substance

 5 Further specifiers include:
 5 Remission status—early (3–12 months) or sustained 

remission (12 or more months)
 5 Use of maintenance therapy
 5 Whether the individual is in a controlled environ-

ment or not
 5 Severity based on number of symptoms—mild, 2–3 

symptoms; moderate, 4–5 symptoms; severe, 6 or 
more symptoms

 5 Factors complicating diagnosis of SUD in the older 
adult:

 5 Physiologic factors, e.g., subtle tolerance, more pro-
tracted or atypical signs of withdrawal

 5 Decreased ability to assess impact on social 
behaviors and vocationless self-recognition of prob-
lematic substance use due to comorbid cognitive 
dysfunction

 5 Potential risk factors for substance use and SUD [37]:
 5 Sex—male (alcohol), female (prescription drugs)
 5 Caucasian ethnicity.
 5 Unexpected or forced retirement, transitions in care/

living situations, and social isolation (even includes 
living with non-spousal others)

 5 Chronic pain, physical disabilities, or reduced mobility

       . Table 25.2 NIAAA safe levels of alcohol consumption [35]

Group Level of consumption at or above 
which increases risk

Men under age 65 >4 standard drinks on any single day
>14 standard drinks per week on 
average

Women under 65 & All 
Adults 65 and older

>3 standard drinks on any single day
More than 7 standard drinks per week 
on average

1 standard drink [12 grams of ethanol]: 12 oz of beer, or 5 oz of 
wine, or 1.5 oz of liquor (80-proof )

Safety and Risk Assessment
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 5 Poor overall health status, chronic physical illness, 

and/or multimorbidity
 5 Significant drug burden and polypharmacy
 5 Frequency and pattern of alcohol and other sub-

stance use
 5 Previous and/or concurrent formally diagnosed sub-

stance use disorder (SUD)
 5 Previous and/or concurrent psychiatric illness, 

bereavement, and avoidance coping style

 ? Question: What screening approaches might be helpful to 
explore with Mr. Jones and other patients for whom you 
have increased suspicion for a Substance Use Disorder?

25.2.3   Screening

 5 Screening Frequency—The US Preventive Services 
Task Force (USPSTF) recommends screening all 
adults age 18 and older for alcohol misuse and pro-
viding brief behavioral counseling interventions to 
individuals who engage in risky or hazardous alcohol 
use (Grade B recommendation) [38]. Screening for 
alcohol and other substances should be considered as 
part of a routine health assessment as well as when-
ever there is clinical suspicion of substance use (or 
misuse).

 5 Screening Instruments (. Table 25.3)

       . Table 25.3 Selected open-accessa screening instruments for alcohol and substance use among adults [37, 39, 40]

Questionnaire Substance(s) Details

AUDIT (10 questions) 
AUDIT-C (3 questions)

Alcohol Developed by the World Health Organization (WHO)
The most validated instrument
Validated among older adults to detect risky use

CAGE-AID (4 questions) Alcohol and other 
Drugs

Most common instrument utilized
May be less sensitive among binge drinkers and does not distinguish between 
lifetime and current use [37]
CAGE (but not CAGE-AID) validated among older adults

NIDA Quick Screen 
(1 question)
NIDA-modified ASSIST 
adapted from WHO ASSIST 
screening test

Alcohol and other 
Drugs

Developed by National Institute on Drug Abuse (NIDA)
Well situated for integration into primary care settings
Free access to online tools to calculate a Substance Involvement (SI) score based on 
the NIDA- modified ASSIST for each substance endorsed
Risk-level specific recommendations based on SI score
Not yet validated for use among older adults, where the sensitivity may differ

aOpen Access: 7 https://www. drugabuse. gov/nidamed-medical- health-professionals/tool-resources-your-practice/screening- assessment- 
drug-testing-resources/chart-evidence-based-screening-tools-adults

Assessment and Plan
 5 You initiate a non-judgmental 

discussion regarding the intent and 
consequences of screening for 
substance use and disorders, 
emphasizing the desire to both 
develop a long-term therapeutic 
relationship and effectively address 
Mr. Jones’ pain and functional 
status.

 – The National Institute on Drug 
Abuse (NIDA) provides the follow-
ing sample statement(s): “Hi, I’m 
__________, nice to meet you. If 
it’s okay with you, I’d like to ask you 
a few questions that will help me 
give you better medical care. The 
questions relate to your experience 
with alcohol, cigarettes, and other 
drugs. Some of the substances we’ll 
talk about are prescribed by a doctor 

(like pain medications), but I will only 
record those if you have taken them 
for reasons or in doses other than 
prescribed. I’ll also ask you about 
illicit or illegal drug use—but only to 
better diagnose and treat you.” [39].

 – Mr. Jones informs you that he 
drinks 3–4 beers and 2 shots of 
whiskey per night, 5 nights per 
week over the last 2 months. He 
smokes half a pack of cigarettes 
per day and has done so for almost 
40 years. He denies any other sub-
stance use.

 5 Ask permission to engage other 
caregivers.

 – Mr. Jones provides permission to 
speak with his son, who echoes 
your concern about Mr. Jones’s 
alcohol use as well as “some type of 
pain pills.”

 5 Identify all medications being 
used.

 – The prescription drug monitoring 
program (PDMP) is a state-level 
intervention aimed at providing 
prescribers of controlled substances 
the opportunity to review patients’ 
prescribing histories in real time. 
Currently 49 states, the District of 
Columbia, and Guam have legisla-
tion authorizing the creation and 
maintenance of a PDMP.

 – You log onto I-STOP, New York 
State’s PDMP, and note that Mr. 
Jones had filled a prescription for 
10 tabs of oxycodone (5 mg tabs) 
4 weeks ago at a nearby pharmacy, 
as well as 14 tabs of oxycodone-
acetaminophen (5 mg/325 mg 
tabs) 8 weeks ago at another 
pharmacy.

 Case Conclusion
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25.3   Section: Sexually Transmitted 
Infections

 5 Manage pain and related 
symptoms.

 – You prescribe topical lidocaine gel, 
to be applied to the lower back 2 
to 3 times daily. He agrees to try 
this and avoid opiates, and due to 
his comorbidities and lab results, 
he will also avoid nonsteroidal 
anti-inflammatory drugs (NSAIDs), 
doses of acetaminophen exceeding 
2 grams per day, and accepting pre-
scriptions from other persons. You 
begin to discuss a Pain Agreement 
Contract which you will follow-up 
with him on at the next visit, par-
ticularly if controlled substances are 
potentially prescribed in the future.

 – You refer Mr. Jones to Physiatry 
and Physical Therapy as well as to 
the senior/community center for 
exercise classes and social support. 
You print him handouts on home 
exercises and stretching.

 – You engage Mr. Jones in a con-
versation about tobacco use and 
cessation, and determine he is pre-
contemplative. He accepts a pam-
phlet outlining cessation strategies 
and Nicotine Replacement Therapy.

 5 Refer for multidisciplinary mental 
health, substance abuse counsel-
ing, and treatment.

 – Mr. Jones’ screening results suggest 
a high risk of substance use disor-

der and harm from his pattern of 
substance use, so you engage him 
in a discussion of your concerns 
and referrals for care.

 – While a thorough discussion of 
treatment is beyond the scope 
of this chapter, be aware that a 
variety of treatment options are 
available including brief interven-
tions for the primary care setting 
utilizing motivational interviewing 
and normative feedback, cogni-
tive behavioral therapy (CBT), 
supportive therapy models (STM), 
pharmacotherapy, case manage-
ment, self-help groups, and other 
abuse-addiction programs. Despite 
limited programs and interven-
tions specifically designed for 
older adults, several studies have 
demonstrated similar if not better 
outcomes for older compared to 
younger adults [41, 42].

 – The Substance Abuse and Mental 
Health Services Administration 
(SAMHSA), part of the US Depart-
ment of Health and Human 
Services, provides information 
for many of the above-noted 
resources, including the Center for 
Substance Abuse Treatment (CSAT) 
which hosts a 24-hour National 
Treatment Referral Line [43].

 – Alcoholics Anonymous and Twelve-
Step Facilitation programs may 
represent an additional resource. 
Though relatively well known, 
there are mixed findings in the 
limited literature regarding the 
effectiveness of such programs 
[44, 45].

 5 Close follow-up.
 – Mr. Jones states that while he is 

not interested in entering any 
alcohol or substance use pro-
grams at this time he is willing to 
start slowly tapering his alcohol 
consumption and following up 
with you in clinic for his pain, 
substance use, known chronic 
diagnoses and newly suspected 
conditions (liver disease and 
suspected chronic obstructive 
pulmonary disease). You review 
with him signs and symptoms 
warranting a time sensitive call 
to the clinic and/or assessment in 
the emergency room, emphasiz-
ing that alcohol withdrawal can 
have serious and life- threatening 
consequences. On his way out, he 
tells you that he appreciates your 
support and feels motivated to 
improve his health with help from 
you and his son.

Case Conclusion (continued)

Chief Complaint: “I have a personal 
problem”

History of Present Illness: Mr. Thomas 
is a 70-year-old patient with a history of 
controlled hypertension, hyperlipidemia, 
pre-diabetes, and hypothyroidism. During his 
scheduled follow-up appointment for his 
chronic medical issues, Mr. Thomas mentions 
that he has visualized some irritation and 
perhaps discharge in the tip of his penis while 
urinating for the last several days. He denies 
any urinary frequency, urgency, abdominal 
pain, rash, or constitutional symptoms. He 
otherwise says he has been feeling more 
energetic and socializing more with friends 
and acquaintances, which is a change for him 
as he had been more homebound over the 
last several years after his wife had passed.

 ? Question: What medical conditions 
might you be concerned about 

based on Mr. Thomas’s history and 
symptoms? What would you look 
for on physical exam?

Focused Exam
 5 Vital signs: T 37.0C (oral), BP 128/74, 

HR 76, BMI 25, RR 18, SpO2 100% on 
room air.

 5 General: well-groomed and 
interactive.

 5 HEENT: PERRL, EOMI, sclera 
anicteric, mucous membranes moist 
and without abnormalities.

 5 Abdomen: normoactive BS, soft, 
non-tender, non-distended.

 5 Genitourinary: circumcised penis, 
subtle erythema of the external 
urethral opening without puru-
lence, no rash, no testicular edema 
or tenderness, no local lymphade-
nopathy.

 5 Neurological: alert and oriented to 
self, place, and time.

 5 Psychiatric: mood is “pretty good 
except for the problem I told you 
about.”

Review of Laboratory Testing (from Mr. 
Thomas’s Chart and During This Visit)

 5 Creatinine 0.88 mg/dL, BUN 24 mg/
dL, normal electrolytes

 5 Wbc 7.0 × 10(9)/L, hemoglobin 11.0 
g/dL, MCV 82.5 fL, platelets 300 × 
10(9)/L

 5 AST 28 U/L, ALT 26 U/L, alkaline 
phosphatase 112 U/L, GGT 18 U/L

 5 A1c 6.0%; TSH 2.1 mIU/L
 5 Point of care urinalysis: yellow and 

slightly turbid, notable for >10 WBC 
per high-power field, negative for 
RBC, leukocyte esterase, nitrite, or 
other abnormalities

 Case: Mr. Thomas
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25.3.1   Background and Epidemiology

 5 A 2007 longitudinal US study of a probability sample 
of 3005 of older adults found that nearly a quarter of 
respondents age 75–85 remained sexually active, despite 
the proportion of adults reporting sexual activity declin-
ing with age [46–48].

 5 Older adults can still contract sexually transmitted infec-
tions (STIs).

 5 Centers for Disease Control (CDC) data suggest 
that in 2011 there were over 12,000 newly diagnosed 
cases of HIV among adults age 45 and older, includ-
ing over 1900 individuals age 60 and older [49].

 5 2016 CDC data for newly reported cases of STIs also 
highlight an increase in chlamydia, gonorrhea, and 
syphilis rates among older adults for the third year in 
a row [50].

 5 Condom use may be significantly lower among adults 
age 60 and older compared to younger adults [51].

 5 Older adults may not routinely engage in discussions 
about STIs with their providers, due to a multitude of 
factors including potential reticence on the part of both 
patient and provider to open the dialogue [52–54].

25.3.2   Risk Factors

 5 Potential physiologic changes can increase the risk of 
STIs. These may include vaginal dryness and atrophy 
(increased risk of micro-trauma), decreased progester-
one (possible role in increasing risk of vaginal infec-
tions), general age- or comorbidity-related changes in 
immune system response to infection(s), and use of 
erectile dysfunction medications and progesterone and 
estrogen creams [55, 56].

 5 There is considerable regional variation with respect 
to prevalence of STIs, with lower socioeconomic status 
often associated with lower likelihood of screening and 
treatment [57].

 5 Health literacy and stigma regarding sexual behavior 
and STIs may also vary by age, region, community, and 
ethnic and cultural background [57].

25.3.3   Screening

 5 Centers for Disease Control and Prevention 
(CDC) [49, 50]

 5 All adults who are sexually active should engage in 
a discussion with their healthcare provider about 
screening risks and benefits.

 5 All adults (18–64 years of age) should be screened for 
HIV at least once in their lifetime.

 5 Sexually active older women with risk factors (e.g., 
new or multiple sex partners, communities with high 
burden of disease) should have yearly screening for 
gonorrhea (GC) and chlamydia.

 5 HIV+ women should have annual screening for 
trichomoniasis in addition to GC/chlamydia.

 5 Sexually active older men who have sex with men 
(MSM) should have yearly screening for gonorrhea, 
chlamydia, HIV, and syphilis (potentially more 
frequent screening if additional risk factors, such 
as multiple or anonymous partners, or illicit sub-
stance use).

 5 Initiating a Dialogue
 5 Healthcare providers can provide a safe, confidential, 

and judgment-free space for patients.
 5 Sample introductory statement: “Mr. Thomas, I 

believe that a frank discussion of sexual health and 
well-being are also important and routine components 
of a complete medical assessment. I want to reassure 
you that what we discuss is confidential and will help 
me provide accurate recommendations for screening 
to keep you healthy. With your permission I would 
like to ask about your experiences and provide you an 
opportunity to discuss concerns or questions you might 
have.”

 5 Be mindful to use open-ended questions when ask-
ing about sexual partners and specific behaviors, 
avoiding assumptions about the number or biologic 
sex of partners past or present.

 5 Remember to ask about condom use.

 Case Conclusion

Follow-Up Discussion
 5 Mr. Thomas agrees to discuss his sexual health and 

behaviors. He reports that over the last several months he 
has been sexually active with several female acquain-
tances, and most recently, a sex worker about a week prior 
to his visit today. He did not use condoms during these 
encounters which did involve penetrative vaginal 
intercourse. He assumed that he was “safe” because 
“everything looked okay at first”, and he assumed “guys 
[his] age don’t have to worry about that kind of thing.”

Plan
 5 He agrees to testing for gonorrhea, chlamydia, syphilis, 

and HIV. He also accepts some printed materials from the 
CDC’s website to further educate himself on risk factors 
and preventive strategies for STIs. He accepts free 
condoms which your medical office makes available to all 
patients.

 K. Ouchida and P. Khalili
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25.4.1   Screening

 5 Healthcare providers should adopt “universal precau-
tions” for elder mistreatment and maintain a high index 
of suspicion. If one type of abuse or neglect is suspected, 
physicians should screen for all other forms. Physicians 
must often act as detectives, piecing together the small-
est of details to form a larger picture.

25.4.2   Definitions

 5 The American Medical Association (AMA) classifies 
elder abuse and neglect as “acts of commission or omis-
sion that result in harm or threatened harm to the 
health or welfare of an older adult.” The AMA empha-
sizes mistreatment may be intentional or unintentional. 
Unintentional mistreatment can be due to a caregiver’s 
ignorance, inexperience, or inability, often stemming 
from a medical or mental health problems [58].

 5 Despite the varying definitions of abuse and neglect, 
agreement exists for the following six types of mistreat-
ment (listed in order of frequency substantiated by Adult 
Protective Services in the 1998 National Elder Abuse Inci-

dence Study) [59]. The World Health Organization adds 
that the “perpetrators” of abuse and neglect are typically 
persons whom the older adult holds in a position of 
trust [60].

 5 Neglect: The refusal or failure of a designated caregiver 
to ensure an older adult’s physical and mental well-
being. Neglect includes, but is not limited to, the failure 
to provide basic necessities like food, water, clothing, 
shelter, and medicine.

 5 Self-neglect: The refusal or failure of an older adult to 
meet his or her own physical and mental needs resulting 
in threats to personal health or safety. This includes, but 
is not limited to, an elder’s failure to take medications, 
adhere to medical treatment or maintain adequate nutri-
tion, personal hygiene, and shelter. In its most extreme 
form, self-neglect is manifest by domestic squalor, social 
withdrawal, hoarding behaviors, and refusal to accept 
help.

 5 Psychological abuse: Verbal or nonverbal acts intended 
to cause anguish, pain, or distress. This includes, but is 
not limited to, verbal assaults, insults, threats (including 
threat of abandonment or institutionalization), intimida-
tion, humiliation, harassment, infantilization, and social 
isolation.

25.4   Section: Elder Mistreatment

Chief Complaint: “I can’t breathe.”
History of Present Illness: Ms. Lee is 

an 86-year-old woman with a history of 
dementia, atrial fibrillation on warfarin, 
congestive heart failure (CHF), hypothyroid-
ism, and diabetes mellitus who presents 
to the emergency room with shortness of 
breath, right leg swelling and redness and 
fever. She has had two recent 48-hour admis-
sions to the hospital for CHF exacerbations 
where she responded quickly to her home 
dose of diuretics. After 20 mg of intravenous 
furosemide in the emergency department, her 
dyspnea and oxygen level markedly improve. 
She is started on IV antibiotics for a right leg 
cellulitis. The ED social worker calls Ms. Lee’s 
son to inform him that she is being admitted 
and discuss possible short-term rehabilitation 
since this is her third admission. He becomes 
angry and insists that she can return home. 
Review of her outpatient chart shows she 
has missed multiple follow-up appointments 
with her primary doctor and cardiologist. 
She is now admitted to the hospital for acute 
systolic congestive heart failure, rapid atrial 
fibrillation and cellulitis.

 z Social History
She requires assistance with shopping, 
meal preparation, medications, and 

finances. She lives with her adult son and 
has no home health aide services. She uses 
a rolling walker.

 z Home Medications
Furosemide 40 mg daily, levothyroxine 75 
mcg daily, digoxin 100 mcg daily, metopro-
lol 50 mg daily, sitagliptin 25 mg daily, 
warfarin 2.5 mg nightly

Focused Exam
 5 Vital signs: afebrile, BP 160/80, heart 

rate 120 bpm, room air O2 saturation 
92%, BMI 15

 5 General: dressed in only a thin shirt, 
sweater, and skirt with bare legs and 
no coat despite winter weather

 5 HEENT: ill-fitting dentures
 5 Cardiac: irregularly irregular, normal 

s1 and s2, no murmur or rub
 5 Lung: decreased breath sounds at 

the lung bases, rales in the mid and 
upper lung fields bilaterally

 5 Skin and extremities: 3+ pitting 
lower extremity edema, 10 cm × 
3 cm warm and tender erythema-
tous patch on right lower leg

 5 Neuro/psych: able to say her name 
but not oriented to place or date. 
Restless, picking at the sheets, 

frequently removing the oxygen 
tubing

Laboratory Testing and Imaging
 5 Na+ 142 mmol/L, K+ 4.6 mmol/L, 

Cl− 100 mmol/L, HCO3
− 30 mmol/L, 

BUN 40 mg/dL, Cr 1.5 mg/mL, 
glucose 300 mg/dL

 5 WBC 15 × 10(9)/L, Hgb 12.0 g/dL, 
platelets 320 × 10(9)/L

 5 BNP: 10,000 and troponin I < 0.03 
ng/mL

 5 INR: 1.2
 5 Digoxin level 0.0 ng/mL
 5 TSH 12 mIU/L
 5 Urinalysis: +glucose
 5 Hemoglobin A1c: 9% (A1c = 7.2%, 

6 months ago)
 5 ECG: atrial fibrillation with rapid 

ventricular rate, no acute ischemic 
changes

 5 Chest X-ray (PA/Lateral): noted 
cardiomegaly and signs of 
pulmonary vascular congestion

 ? Question: When, how, and what 
should you assess for elder 
mistreatment? How common is 
elder mistreatment?

 Case: Ms. Lee
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 5 Financial exploitation: The illegal or improper use of an 

elder’s funds, property, or assets. This includes, but is not 
limited to, cashing checks without permission, forging 
an older adult’s signature, stealing money or posses-
sions, coercing or deceiving an older adult into signing 
documents (e.g., contracts, wills, or property deeds), and 
improper use of conservatorship, guardianship, or power 
of attorney status.

 5 Physical abuse: Acts intended to cause impairment, 
physical pain, or bodily injury. Physical abuse includes, 
but is not limited to, acts of violence such as striking 
(with or without an object), pushing, shoving, shaking, 
kicking, pinching, and burning. Additional examples 
include the inappropriate use of drugs or physical 
restraints, force feeding, and physical punishment 
of any kind.

 5 Sexual abuse: Any type of nonconsensual sexual contact 
including situations in which an older adult is unable to 
consent.

25.4.3   Background and Epidemiology

 5 Extrapolating from the best available evidence, the over-
all prevalence of elder mistreatment in community set-
tings may be as high as 10% [61]. A physician will likely 
encounter at least one victim of elder abuse for every 
20–40 older adults seen [62].

 5 The original 1998 National Elder Abuse Incidence Study 
(NEAIS) compared Adult Protective Services records 
and reports from community agencies who frequently 
worked with elderly clients. The NEAIS found nearly 
80% of incidents were never reported to Adult Protective 
Services, the major agency tasked with receiving and 
investigating reports of abuse and neglect [59].

 5 The New York State Elder Mistreatment Prevalence 
Study interviewed 4000 older adults by phone and 
found self-reported rates of mistreatment of 10.8% for 
neglect, 2.7% for financial abuse, 1.9% for emotional 
abuse, and 1.8% for physical abuse [63]. Similarly, in a 
national sample of 5770 cognitively intact individuals, 
Acierno et al. found comparable annual rates of reported 
mistreatment (11.4% neglect, 5.2% financial abuse, 4.6% 
emotional abuse, 1.6% physical abuse, and 0.6% for 
sexual abuse) [64].

 5 Financial abuse may be the fastest growing but least 
often recognized form of elder mistreatment with an 
estimated $2.9 billion in direct costs [65].

 5 In long-term care settings, “resident-to-resident” aggres-
sion in the form of physical abuse, verbal abuse or sexual 
aggression is becoming an alarming trend and is actually 
more common than abuse of residents by nursing home 
staff [66].

 5 Physicians should also be aware that elder mistreatment 
is an independent risk factor for death. A prospective 
cohort study of 2800 community-dwelling adults age 65 
and older found the mortality rate was three times higher 

in the elder mistreatment group and 1.7 times greater in 
the self-neglect group. In the group with any elder mis-
treatment, the survival rate was 9% versus 40% [67].

25.4.4   The Role of Healthcare Professionals

 5 Despite being ideally suited to detect, manage, and 
prevent elder mistreatment, physicians and clinicians 
in general are one of the least likely groups of individu-
als to report abuse and neglect though they may be the 
only individuals to come in contact with the abused or 
neglected adult [68].

 5 Barriers to physician reporting include insufficient 
knowledge of assessment protocols and mandatory 
reporting guidelines, concerns about a negative effect on 
relationships with patients and caregivers, reluctance to 
get involved with the legal system, and time constraints.

 5 Elder mistreatment, especially psychological abuse, 
financial exploitation, and caregiver neglect are associ-
ated with a twofold increase in emergency department 
use and increased hospitalization [69–71]. Every 
emergency room visit, admission, and outpatient visit 
represents a critical opportunity for medical providers 
to positively impact the lives of both elder mistreatment 
victims and their caregivers.

 5 Physicians have the authority and expertise to (1) docu-
ment the presence or absence of mistreatment using the 
physical exam, labs, and other studies, (2) recommend 
admission or transfer to another setting, and (3) order crit-
ical services such as home healthcare. For known cases of 
ongoing abuse in the community, a hospital admission can 
provide a vital chance to assess and counsel victims away 
from the influence of abusers and their environments, and 
to bring new resources to bear on the problem (e.g., psy-
chiatric consultation, social services, physical therapy).

 ? Question: What risk factors and red flags in Ms. Lee’s 
case raise suspicion for elder mistreatment?

25.4.5   Risk Factors

 5 Major risk factors for elder abuse and neglect include 
a shared living situation (except for financial abuse), 
functional and cognitive impairment, and social isola-
tion from other friends and relatives. The abuser is 
most likely to be an adult child or spouse, may suffer 
from mental illness or alcohol misuse, and is gener-
ally dependent on the older adult [62, 72]. When older 
adults present with uncontrolled chronic illness or signs 
of nonadherence, elder mistreatment should be on the 
differential diagnosis.

 5 Red flags for Ms. Lee that may indicate possible elder 
neglect and/or financial exploitation

 5 Multiple admissions for decompensated congestive 
heart failure
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 5 Rapid positive response to the IV equivalent of her 
home dose of furosemide

 5 On physical exam inappropriate attire for the weather, 
uncontrolled blood pressure, and heart failure

 5 Laboratory values suggesting nonadherence to war-
farin, digoxin, and levothyroxine as well as a major 
change in her diabetes control compared to 6 months 
prior

25.4.6   Evaluation: History and Interview

 5 The presence of any one of the red flags or manifesta-
tions in . Table 25.4 should prompt a full assessment 
for elder mistreatment that begins like any other 
admission or consultation with a thorough history 
and physical but with special attention to the patient’s 
functional status and decision-making capacity 
[58, 72].

 5 In obtaining the history, the physician should address and 
document information from all involved individuals (the 
older adult, the suspected abuser/neglector, and all collateral 
sources as described below), and explicitly address func-
tional status as well as social and financial resources [58].

 z Important General Points to Consider
 5 It is critical to interview the older adult and the  

suspected abuser separately.
 5 The older adult’s decision-making capacity and willing-

ness to accept help will ultimately determine the inter-
vention strategies employed (. Fig. 25.3) [58, 62].

 5 The physician can matter-of-factly inform caregivers 
that hospital/practice policy requires the physician 
interview each patient privately and provide assur-
ance that time will be allotted to address the care-
giver’s questions/concerns.

 5 For efficiency, another interprofessional team 
member (e.g., the social worker, nurse, medical 

       . Table 25.4 Types of elder abuse and assessment strategies for clinicians

Type of abuse Manifestations Assessment and notable findings

Physical abuse Abrasions
Lacerations
Bruises
Fractures
Use of restraints
Burns
Pain
Depression
Delirium with or without 
worsening of dementia or 
dementia- related 
behavioral problems

Ask directly how injuries were sustained; note findings that are discordant with the 
mechanism of injury reported
Color of bruises does not reliably indicate their age; bruising can occur spontaneously in 
older adults in the absence of documented or recollected trauma [73].Older adults may 
bruise spontaneously or without apparent awareness of injury
Injuries to the head, neck, and upper arms occur in victims of physical elder abuse, but 
they must be distinguished from accidental injuries caused by falls and other trauma
Jaw and zygomatic fractures are more likely to be sustained in a punch to the face than 
in a fall (falls typically result in fractures to orbital and nasal bones)
Long-bone fractures can occur spontaneously in the absence of physical abuse in 
patients who are confined to bed
Ankles and wrists should be examined for abrasions suggestive of the use of restraints
Multiple injuries in various stages of healing should raise the suspicion of abuse (e.g., 
lacerations healing by secondary intention [i.e., without sutures] and old, unset fractures 
detected on radiographs)
The mouth should be examined for dental fractures and avulsion of teeth
A formal assessment for pain should be conducted (this may be difficult in patients with 
cognitive impairment)
Screen formally for depression, ideally with the use of an instrument such as the Geriatric 
Depression Scale
The patient should be assessed for delirium (or worsening of dementia or dementia-
related behavioral problems), which can result from pain or other medical problems
The interview should be conducted alone with the patient; it may reveal discordant 
histories or findings inconsistent with the history provided by the caregiver

Verbal or 
psychological 
abuse

Direct observation of 
verbal abuse Subtle signs 
of intimidation, such as 
deferring questions to a 
caregiver or potential 
abuser
Evidence of isolation of 
victim from both 
previously trusted friends 
and family members
Depression, anxiety, or 
both in the patient

Ask specifically about verbal or psychological abuse with questions such as “Does 
anyone ever yell or curse at you?” “Have you been threatened with being sent to a 
nursing home?” “Are you ever prevented from seeing friends and family members whom 
you wish to see?”
Assess the size and quality of the patient’s social network (beyond the suspected abuser) 
with questions such as “How many people do you see each day?” “How many do you 
speak to on the telephone?” “Is there anyone to assist you in the event of accident or 
emergency?” “Who would that be?”
Conduct standardized assessments of depression, anxiety, and cognition, directly or 
through referral
Other types of abuse are often concurrent with verbal abuse
Office staff (clinical and front desk) should be encouraged to report verbally abusive 
behavior to the physician if they observe it

(continued)
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Type of abuse Manifestations Assessment and notable findings

Sexual abuse Bruising, abrasions, 
lacerations in the 
anogenital area or 
abdomen
Newly acquired sexually 
transmitted diseases, 
especially in nursing home 
residents (and especially in 
cluster outbreaks)
Urinary tract infection

Inquire directly about sexual assault or coercion in any sexual activity
Conduct a pelvic examination with a collection of appropriate specimens or refer to the 
emergency department for comprehensive assessment for sexual assault and collection 
of specimens. Ideally, forensic evidence should be collected by experienced profession-
als, such as nurses who have undergone Sexual Assault Nurse Examiners (SANE) training
A common form of geriatric sexual assault involves a hypersexual resident with dementia 
in a long-term care facility assaulting other residents who may or may not also have 
cognitive impairment [77]. This situation raises fundamental issues about the capacity of 
older persons with dementia to consent to sexual activity
For outpatients with dementia, direct queries to caregivers about hypersexual behavior 
as part of a larger history regarding dementia- related behaviors
Signs of sexual abuse are similar to manifestations of sexual violence in younger adults

Financial abuse Inability to pay for 
medicine, medical care, 
food, rent, or other 
necessities
Failure to renew prescrip-
tions or keep medical 
appointments
Unexplained worsening of 
chronic medical problems 
that were previously 
controlled
Nonadherence to 
medication regimen or 
other treatment
Malnutrition, weight loss, 
or both, without an 
obvious medical cause
Depression, anxiety
Evidence of poor financial 
decision making provided 
by the patient, patient 
history, or others persons
Firing of home care or 
other service providers by 
abuser
Unpaid utility bills leading 
to loss of service
Initiation of eviction 
proceedings

Ask about financial exploitation with questions such as “Has money or property been 
taken from you without your consent?” “Have your credit cards or automated-teller- 
machine card been used without your consent?” “Have people called your home to try 
and get you to send or wire money to them?” “At the end of the month, do you have 
enough money left over for food, rent, utilities, or other necessities?” Direct similar 
questions to caregivers who are not suspected of being the financial abuser
Conduct a formal assessment of cognition and mood
Be aware that victims may be unwilling to disclose exploitation out of embarrassment
Abrupt changes in the financial circumstances of the caregiver in either direction (e.g., 
sudden unemployment or extravagant purchases) may also herald an increased risk of 
financial exploitation or exploitation already under way
Abuse of the power of attorney is the situation in which an older person is inaccurately 
designated as lacking financial capacity or being unable to perform necessary financial 
tasks, or in which a lack of capacity is accurately designated but the person with the 
power of attorney is abusing the role (e.g., using the money improperly). If misrepresen-
tation of the lack of capacity is suspected, the patient should be interviewed to 
determine whether he or she should be encouraged to resume personal control of 
financial matters. If there is concern that the person with power of attorney or healthcare 
proxy may not be acting in the best interest of the patient, the physician or other 
members of the interprofessional team should request the necessary documents to 
ensure that the assumption of fiduciary responsibilities is indeed authorized

Neglect Decubitus ulcers
Malnutrition
Dehydration
Poor hygiene
Nonadherence to 
medication regimen
Delirium with or without 
worsening of dementia or 
dementia- related 
behavioral problems

Examine the skin for pressure injury and skin rashes suggestive of infestations
Assess hygiene and cleanliness
Assess appropriateness of dress
Measure drug levels in serum to assess adherence and accuracy of administration of 
medicines
Measure body mass index and albumin
Conduct clinical examination to assess nutrition
Measure blood urea nitrogen and creatinine to assess hydration
Conduct a directed physical examination to assess the status of chronic illnesses under 
treatment
Interview primary caregiver about his or her understanding of the nature of the patient’s 
care needs and how well care is being rendered
Neglect may be intentional or may be unintentional, stemming from an inability to 
provide care owing to the caregiver’s frailty, cognitive impairment, mental illness, or 
limited health literacy

The table is adapted from Dyer et al. [13]
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trainee) can elicit the caregiver’s history while the 
physician completes the patient interview and 
physical exam.

 5 If the suspected abuser refuses to allow the older 
adult to be interviewed alone, it should raise the 
examiner’s suspicions and should be documented in 
the medical record.

 5 Special attention should be paid to how the older 
adult acts in the caregiver’s presence. Note any com-
ments or glances the person gives to the older adult 
conveying a message to “shut up.” Subtle changes in 
the older adult’s demeanor when being interviewed 
alone can also signal abuse or neglect and should be 
documented (e.g., withdrawn or depressed affect, 
quiet speech, poor eye contact).

 5 Older adults with cognitive impairment or hearing/
vision loss can pose additional challenges during but 
remember these conditions increase vulnerability to 
mistreatment.

 5 Do not assume patients with dementia or sensory 
impairments cannot adequately report mistreat-
ment. Elder abuse will be missed if the medical team 
fails to elicit a history directly from the older adult.

 ? Question: What are some ways to open a dialogue with 
the patient?

 z Interview Tips and Considerations: Speaking with the 
Patient

 5 For all suspected elder mistreatment victims, physicians 
can build rapport and collect key information by begin-
ning with open-ended questions about the living envi-
ronment and functional status and then progressing to 
more specific questions recommended by the American 
Medical Association [58].

 5 If elder mistreatment is disclosed (often revealed over 
multiple conversations), be prepared to validate the 
patient’s experience and listen supportively as you might 
be the first person the victim has confided in.

 5 Some victims choose not to disclose or refuse assistance. 
A victim might refuse help due to a fear of escalat-
ing abuse or neglect if the nature of the relationship is 
altered or exposed.

 5 Examples of general questions to begin an interview
 5 Tell me about your home environment.
 5 Who lives with you?
 5 Who, if anyone, helps you with transfers, bathing, toi-

leting, feeding, grooming (ADLs)?
 5 Who, if anyone helps you with meal preparation, shop-

ping, medications, bills (IADLs)?
 5 Examples of specific questions suggested by the 

American Medical Association [3]
 5 Do you feel safe in your home?

Implement a safety plan (e.g.,
safe-house placement, a protective
order from the court, hospital
admission)

Educate the patient about the
incidence of mistreatment of the
elderly and the tendency for it to
increase in frequency and severity
over time.

Provide assistance that will alleviate
the causes of mistreatment (e.g.,
referral to drug or alcohol rehabilitation
for addicted abusers; education,
home health, or homemaker services
for overburdened care givers).

Refer patient or family members
to appropriate services (e.g., social
work, counselling, legal assistance
and advocacy).

Discuss with adult protective
services the following options:
Assistance with �nancial
management

Conservatorship

Guardianship

Court proceedings (e.g.,
orders of protection).

Educate the patient about the
incidence of mistreatment of
the elderly and the tendency
for it to increase in frequency
and serverity over time.

Provide written information about
emergency-assistance numbers and
appropriate referrals.

Develop and review a safety plan.

Develop a follow-up plan.

Does the patient have the capacity to accept or
refuse intervention?

Does the patient accept intervention?

Yes

Yes

No

No

       . Fig. 25.3 Approach to patient (Adapted from: Lachs MS, Pillemer K. Elder Abuse. N Engl J Med. 2015;(373):1947–1956 [72])
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 5 Does anyone ever threaten you or verbally assault  

you?
 5 Has anyone ever touched you without your consent?
 5 Has anyone ever asked you to sign documents you 

don’t understand?
 5 Has anyone ever taken your things without your per-

mission?
 5 Are you afraid of anyone in your home?
 5 Are you alone a lot?
 5 Has anyone ever failed to help you when you were 

unable to help yourself?
 5 Tips for interviewing older adults with cognitive or 

sensory impairment [58]
 5 Allot extra time for the interview or break it up over 

several encounters.
 5 Ensure that the patient has his/her assistive devices 

(e.g., eyeglasses, hearing aid, dentures).
 5 Minimize background noise when possible (e.g., 

draw the curtain, close the door).
 5 Position yourself so that you are at eye level (e.g., 

raise head of the patient’s bed, sit in a chair).

 5 Speak slowly and clearly; avoid shouting, which may 
come across as confrontational.

 5 Repeat and clarify the patient’s responses.

 z Assessing Decision-Making Capacity
 5 Any physician can assess a patient’s decision-making 

capacity though for legal purposes and in complex cases, 
often a psychiatrist is asked to perform and document 
a capacity evaluation. Remember that physicians can 
assess and document decision-making capacity whereas 
only a judge and court of law has the ability to determine 
competence versus incompetence.

 5 Documenting that a patient is “alert and oriented times 
three” is not the equivalent of documenting decision-mak-
ing capacity. To demonstrate capacity, an individual must 
be able to understand the relevant information or choices 
being presented, articulate a choice, and provide a reason-
able explanation for that choice. Cognitive impairment 
does not automatically signify a lack of capacity. The assess-
ment of capacity must be decision-specific (e.g., does this 
patient have capacity to participate in discharge planning?).

Ms. Lee is delirious upon admission but 
after diuresis and treatment with antibiot-
ics, she is able to be interviewed alone in 
her room. While she cannot list the names 
of her medications, she knows she takes 
“heart medications” including “a water pill” 
as well as “sugar pills and a blood thinner.” 
She states “I know my son doesn’t always 
give me the same number of pills every 
day. He thinks I’m on too many drugs.” She 
has poor eye contact when discussing her 
relationship with her son and mumbles that 
he has never had a steady job and has been 
living with her for years. He spends much 
of the day watching TV or on his computer. 
A call to the home care agency she was 
referred to after her last hospitalization 
reveals that her son terminated her nursing, 
physical therapy and home health aide ser-
vices after only a week and the agency had 
referred Ms. Lee to Adult Protective Services 
because of concerns the son’s hoarding 
created unsanitary conditions. The patient 
denies any physical, verbal or sexual abuse 

but does say her son has asked her to sign 
blank checks and manages their finances.

 ? Question: What are some ways to 
open a dialogue with a suspected 
perpetrator?

 z Interview Tips and Considerations: 
Speaking with the Suspected Perpetrator

When interviewing caregivers or suspected 
perpetrators, the healthcare provider 
should try to remain nonjudgmental, avoid 
confrontation, and express empathy for the 
burden of caregiving. Pay attention to 
inconsistencies in the explanations 
provided or frequently changing stories.

 5 Helpful questions for caregivers or 
suspected perpetrators [58]

 – How long have you been caring for 
(the patient)?

 – What are your primary caregiving 
responsibilities?

 – Do you feel you have adequate sup-
port? Why or why not?

 – How are you coping with your 
responsibilities?

 – What is your understanding of the 
patient’s medical conditions and 
needs?

 – Can you tell me in your words what 
happened? (if physical signs of injury 
or history of injury)

 5 An abuser may not demonstrate 
aggression in front of the medical 
providers because he or she does 
not want any outsider to detect a 
problem. A caregiver who is 
neglecting an older adult may 
attribute signs of neglect like 
malnutrition,  dehydration, 
uncontrolled chronic diseases, or 
mood disorders to the patient (e.g., 
“She refuses to eat or take her 
medications”) or to the aging 
process (e.g., “Anyone would be 
depressed in this situation.”).

 Case Continued

When the ED social worker first meets Ms. 
Lee’s son he appears mildly disheveled, his 
speech is slightly pressured and his thought 
process is tangential. He says “My mother 
belongs at home where I can take care of her. 
I would never put her in a nursing home. 
That’s where my sister thinks she should live.” 
He perseverates on how hard it is to hire a 
home health aide “because we only need a 

few hours a week” and expresses anger 
toward his sister for “never helping us out.” 
The next day when reviewing Ms. Lee’s 
medications with the medical student, he 
says “I let her sleep in as much as she wants 
because of her age” and admits she then 
misses her morning medications. He doesn’t 
allow her to go to a nearby senior center 
because he is worried “she will get the flu or 

something worse.” When she appears tired, he 
withholds her warfarin because he thought it 
could cause fatigue. The social worker 
contacts Adult Protective Services and finds 
out the son was spending large sums of 
money online shopping and had a significant 
hoarding problem though the patient’s room 
was kept clean.

 Case Continued
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25.4.7   Evaluation: Physical Exam 
and Diagnostic Studies

 z Complete Physical Exam
Clinicians should pay particular attention to and docu-
ment the following [58]:

 5 General appearance (hygiene, cleanliness, and appropri-
ateness of attire).

 5 Vital signs (orthostatic blood pressure and pulse) and 
weight.

 5 Head and neck exam (fit of dentures, oral hygiene/
lesions, presence/absence of glasses and hearing aids).

 5 Full skin exam (ecchymoses, burns, lacerations, abra-
sions, pressure ulcers).

 5 Musculoskeletal exam.
 5 Genitorectal exam (bruising, venereal lesions, inguinal 

rash, fecal impaction) including rape kit if indicated.
 5 Mood and affect (in the presence and absence of sus-

pected perpetrator).
 5 Assessment of cognitive function and decision-making 

capacity.
 5 Gait and presence/absence of assistive devices.
 5 Photographs or body diagrams to document skin find-

ings/injuries and physical evidence (torn/stained cloth-
ing, broken glasses, damaged assistive devices).

 5 Obtain permission from the patient or surrogate.
 5 Use a ruler or coin to show scale.
 5 The police will preserve physical evidence that may be 

used in court.

 z Differentiating Signs of Abuse and Neglect from 
“Normal” Aging

 5 Some signs of abuse and neglect can be indistinguishable 
from “normal” changes associated with aging. Other 
signs of mistreatment may mimic the symptoms or con-
sequences of medical conditions common to the older 
adult population. For example, bruising or skin tears 
may be due to thinning skin or use of blood-thinning 
medications. Multiple fractures may be a consequence of 
falls, osteoporosis, or underlying malignancy. Pressure 

ulcers may occur in the absence of neglect in a patient 
with end-stage dementia, malnutrition, and immobility. 
Changes in mood and behavior can reflect depression or 
anxiety independent of elder mistreatment.

 5 Unlike child abuse, there are no pathognomonic signs 
of elder mistreatment but certain locations of bruises 
and injuries may raise concerns. Mosqueda’s 2005 study 
examined the life cycle of bruises in older adults. Ninety 
percent of accidental bruises occurred on the extremi-
ties, and no accidental bruises occurred on the neck, 
ears, genital area, or soles of the feet [73]. Murphy et al. 
found that two-thirds of elder abuse injuries are located 
on the upper extremities and maxillofacial region [74].

 5 Because the location of bruising and injuries alone is 
usually insufficient to prove abuse, obtaining a history 
from the older adult, involved caregivers, and other col-
lateral sources remains paramount.

 5 When documenting signs of skin breakdown or injury on 
physical exam, it is critical to describe the location, color, 
shape, and size of what is visualized as opposed to an 
overall impression or judgment. For example, bruises can 
be marked on a standard body diagram with notations for 
the color, shape, and exact size instead of being interpreted 
and documented in the medical record as “old,” “fading,” or 
“resolving.” Mosqueda’s study looking at the life cycle of 
bruises in the elderly found that the color of the bruise 
did not predict its age (i.e., some bruises were predomi-
nantly yellow during the first 24 hours after onset) [73].

25.4.8   Treatment and Intervention 
Strategies

 5 Document clearly. When conducting an elder mistreat-
ment assessment, physicians should adopt a “forensic 
approach” to documentation because there may be legal 
implications of one’s findings. The following should be 
clearly detailed in the medical record [62].

 5 Names of individuals present during the interview 
and exam and relationship to the patient

 ? Question: What are other sources 
of information that should be 
evaluated?

 z Obtain Collateral from Multiple 
Sources

While the older adult and the reported 
perpetrator of the abuse or neglect can 
provide critical history, collateral informa-
tion from other sources is often necessary 
to corroborate the validity of the informa-
tion being presented.

 5 Valuable sources of collateral 
history

 – The patient’s primary care physi-
cian or other medical providers

 – Presence and status of chronic 
illnesses, baseline cognitive and 
functional status, compliance 
with visits and medications, 
previous interaction with care-
givers

 – Individuals who live with the older 
adult (e.g., relatives, friends, per-
sonal care workers)

 – Home healthcare providers (e.g., 
visiting nurse, physical or occu-
pational therapist, social worker, 
home health aide) who have seen 
the patient’s home environment

 – Presence of clutter or hoarding, 
adequacy and nutritional con-
tent of food, safety of neighbor-
hood, true functional status (e.g., 
if caregiver says the patient fell 
out of bed you can ask the physi-
cal therapist if that is plausible)

 – Neighbors, friends, additional fam-
ily members

 – Apartment superintendent or land-
lord and other building employees 
(doorman, maintenance worker, 
etc.)

 – Bank or financial institution officials

Case Continued (continued)
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 5 The patient’s demeanor and any observed reactions 

to caregivers
 5 Verbatim descriptions of events from the patient and 

caregivers noted in quotation marks
 5 Timeline of events
 5 Functional status
 5 Physical exam including hygiene/dress, cognitive 

evaluation, and decision-making capacity
 5 Referrals made (e.g., social work, home care, adult 

protective services)
 5 Education provided to the patient and/or caregivers
 5 Safety plan discussed

 5 Involve an interprofessional team early to benefit from 
their expertise in safety planning and development of 
interventions and to share responsibility for various 
components of the assessment (. Table 25.5) [75]. For-

mal interprofessional groups called “Multidisciplinary 
Teams” or MDTs are increasingly emerging as a critical 
intervention strategy to address the complex and multi-
dimensional needs of elder mistreatment victims. MDTs 
bring together representatives from medicine (often a 
geriatrician, neuropsychologist, and mental health pro-
viders), Adult Protective Services, law enforcement, the 
district attorney’s office, and victim advocacy groups [1]. 
Social workers in inpatient and outpatient/community 
settings can be instrumental by obtaining collateral 
information from the patient’s caregivers and/or family 
members, clarifying the patient’s current level of social 
support, and investigating financial resources and com-
munity services.

 5 Consult experts including geriatricians, psychiatry, 
and ethics. Geriatricians can assess functional status 

       . Table 25.5 Groups involved in interprofessional assessment and intervention in cases of suspected elder mistreatment

Group Role Comments

Adult Protective Services Receives mandatory reports of suspected 
abuse in most states

May serve as guardians in some states

Home healthcare agencies 
and personnel

Important in both detection and mitigation of 
abuse

Staff members may be abusers in some situations

Community nongovernmental 
or nonprofit services and 
programs for older adults

Provide a variety of programs and services 
that can mitigate all forms of abuse, including 
senior centers and home visitation to 
promote social integration

Some community- service agencies have programs 
exclusively devoted to preventing elder abuse or 
dealing with its manifestations (e.g., daily money 
management and caregiver support)

Police Often the first responders in cases of elder 
abuse

Awareness of the importance of training law- 
enforcement personnel to be sensitive to the needs of 
older persons is increasing

District attorney’s office Prosecutes cases of elder abuse Some offices have dedicated units that focus on elder 
abuse and are separate from domestic-violence units

Housing authority Handles issues involving eviction, squatting, 
or misuse of housing for older persons, which 
are common in cases of elder abuse

Eviction and homelessness can be manifestations of 
financial exploitation

Legal services agencies Handle the myriad legal issues that are raised 
in cases of elder abuse, including decision- 
making capacity, living wills, and guardian-
ship

Guardians may be financial abusers

Physicians Play a critical role in identifying mistreatment 
and making appropriate referrals

Physicians are mandatory reporters of elder abuse in 
all states that have mandatory-reporting laws

Hospital personnel Need to be prepared to identify cases of elder 
abuse

Medical personnel often fail to identify elder abuse, 
because of clinical and time pressures. The Joint 
Commission on Accreditation of Healthcare Organiza-
tions has guidelines with respect to elder abuse; 
accreditation may be jeopardized if protocols are 
absent or inadequate

Nursing homes Can use excess capacity to house victims 
safely and provide services, as part of the 
growing movement in the United States to 
provide shelter to abused older persons

Elder abuse can occur in long-term care facilities; 
resident-to- resident abuse is increasingly recognized 
as the most common form of abuse in such settings

Banks and financial services 
industry

Critical to the detection of financial 
exploitation

Institutions in some communities train tellers and 
other employees to detect exploitation of older 
persons’ finances
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and assist with clarifying goals of care. Psychiatrists and 
geriatric psychiatrists can be especially particularly help-
ful in assessing a patient’s decision-making capacity or 
determining whether cognitive impairment or a mood 
disorder is impacting the patient’s care. Elder mistreat-
ment cases often involve ethical dilemmas, so if the 
hospital utilizes an ethicist or ethics committee, a formal 
consultation can prove invaluable.

 5 Consider a home care referral. Visiting nurses, thera-
pists, and social workers are often utilized as a critical 
intervention in elder mistreatment to increase the 
number of “eyes and ears” on the patient and his/her 
caregivers. While the home health nurse’s primary role 
may be to monitor a wound and instruct a caregiver to 
perform dressing changes, he can also report back to 
the outpatient physician on the caregiver’s ability and 
willingness to provide appropriate care and the cleanli-
ness of the home. The physical therapist may perform 
gait training and muscle strengthening exercises, but she 
can also alert the physician to red flags for mistreatment 
such as the patient/caregiver refusing visits, the patient’s 
prescriptions going unfilled, and signs of uncontrolled 
medical illness.

 5 Contact Adult Protective Services. Adult Protective 
Services (APS) was established in 1975 and acts as 
the “first responder” for reports of abuse, neglect, and 
exploitation of vulnerable adults. Though APS exists in 
all 50 states, each state may have varying definitions of 
mistreatment, types of abuse and neglect addressed by 
state law, eligibility criteria, and settings covered. Despite 
these differences, all APS agencies generally provide 
similar services, e.g., investigation of reports of mistreat-
ment, evaluation of client risk and capacity to consent 
to services, development and implementation of a case 
plan, client counseling, and assistance with services and 
benefits. At the time of this writing, New York is the only 
state without a mandated reporting law [76]. “Good faith 
reporting” provisions typically protect physicians from 
liability for having contacted Adult Protective Services 
or other investigative agencies even if the reports are 

not substantiated. Even without legal mandates, physi-
cians and mental health professionals have an ethical 
and moral obligation to report elder mistreatment when 
there is reasonable suspicion. For patients who reside in 
a nursing home or long-term care setting, the physician 
may be required to alert the state Department of Health, 
APS, and/or the ombudsman.

 5 Contact law enforcement if you suspect a crime 
has been committed and the victim wishes to press 
charges. The physician should call 911 and contact the 
hospital’s risk management and legal teams.

25.4.9   Care Transitions Issues

 5 The essential components of transitional care for all 
hospitalized patients include physician-to-physician 
communication across care sites, medication reconcili-
ation, patient education to encourage self-efficacy, and 
assurance of appropriate social supports.

 5 Ensuring a safe transition for hospitalized elder mis-
treatment victims starts with an accurate assessment 
of baseline and current functional status to determine 
the appropriate discharge destination and requires 
communication between the sending (inpatient team) 
and receiving providers (primary care physician, 
home health agency, APS). The transfer of information 
between the inpatient and outpatient providers is espe-
cially critical in elder mistreatment cases because often 
there is suspected (but not confirmed) abuse or neglect. 
In these situations, patients are often discharged to 
short-term rehabilitation facilities or to their homes with 
referrals for home healthcare and an APS evaluation.

 5 Hospitalists should communicate directly with the 
patient’s primary care provider or the nursing home to 
alert the receiving physician about abuse and/or neglect 
concerns. The home care agency must also be informed 
of the concerns about mistreatment and should know 
how to contact the outpatient physician if one of its 
employees witnesses abuse and/or neglect.

Ms. Lee is likely the victim of neglect and 
financial exploitation. Her son is acting as her 
primary caregiver but does not appear to be 
able to meet her medical needs. His impair-
ment may stem from mental illness, cognitive 
impairment and/or low health literacy.

Interventions that can help Ms. Lee 
(and her son):

 5 Clearly document Ms. Lee’s history, 
the interviews with her and her son, 
and her exam findings.

 5 Obtain collateral information from 
Ms. Lee’s daughter, the home care 
agency, and APS.

 5 Assess decision-making capacity. 
Ask Ms. Lee where she wants to live 
and assess whether she understands 
her choices, the pros and cons of 
each choise, and the consequences 
of her decision.

 5 Involve an interprofessional team 
(see . Table 25.4) [72].

 5 Communicate with future 
providers. If she returns home, 
contact her primary care physician 
and refer again for a home health 
nurse, physical therapy and APS 
follow-up. If she goes to a rehabilita-

tion facility, contact the social 
worker there to ensure an APS 
referral occurs prior to discharge 
home.

 5 Communicate with her son to 
provide counseling as to why 
she medically must have these 
services and the consequences of 
discontinuing them (e.g., appoint-
ment of the daughter or another 
individual to serve as her legal 
guardian responsible for making 
health and financial decisions 
for her).

 Case Conclusion
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Learning Objectives
 5 Define the epidemiology of falls and associated 

morbidity and mortality.
 5 List risk factors for falls in community-dwelling older 

adults.
 5 Describe validated fall risk screening and gait 

assessments for community-dwelling and acute and 
long- term care patients.

 5 Discuss evidence-based interventions to prevent falls.

26.1   Epidemiology of Falls in Older Adults

A fall is defined as an unintended event in which a person 
comes to rest on the ground, floor, or other lower level without 
known loss of consciousness. Falls in the elderly are a major 
public health problem worldwide. The incidence of falls in 
community-dwelling individuals in the United States affects 
one in three persons aged 65 or older, and the incidence of 
falls increases to one in two persons aged 80 years or older. 
Worldwide, persons over 70 years old have an increased risk 
of fall-related mortality compared to younger people, and the 
severity of fall-related complications increases with age [1]. 
Approximately 45–70% of long-term care patients fall annu-
ally, and up to 27% of hospitalized patients in acute geriatric 
wards have incident falls during their hospitalization [2]. 
Furthermore, almost 60 percent of patients with a fall history 
in the previous year will sustain a subsequent fall [3].

Falls are the leading cause of fatal and nonfatal injuries 
among adults aged 65 years or older. Falls may result in injury, 
ranging from minor insults to major events (. Table 26.1). 
Minor injuries occur in 30% to 50% of falls and include soft 
tissue injury, bruises, or scrapes. Up to 25% of falls cause major 
injuries such as traumatic brain injury (TBI) or fractures, and 
these serious events occur with increased frequency as age 
advances. TBI is the cause of 46% of all deaths due to falling 
[4]. The lifetime risk of a hip fracture is 17.5% in women and 

6% in men and is associated with high mortality. After hip 
fracture, the rate of in-hospital, 6-month, and 1-year mor-
tality is 2.7%, 19%, and 26% respectively. Furthermore, only 
half of those surviving a hip fracture will regain their base-
line ability to perform their activities of daily living (ADLs), 
which include the ability to bathe, dress, groom, toilet, eat, 
and transfer on their own. Decline after a hip fracture is also 
seen in instrumental activities of daily living (iADLs), mobil-
ity, and cognitive status [5, 6].

Approximately half of those who fall are unable to get up 
on their own afterward. In one prospective cohort study of 
adults over the age of 90, 80% of those who fell were unable 
to get up by themselves afterwards, and 30% were on the 
ground for over an hour. These falls, resulting in long lies, 
often result in pressure ulcers, rhabdomyolysis, dehydration, 
and pneumonia [7].

Following a fall, 40% of patients restrict their activity 
because of the fear of falling again. Fall anxiety is one of many 
post-fall syndromes, which also includes decreased overall 
functional status, increased dependence, loss of autonomy, 
immobilization, and depression [1–4].

The Centers for Disease Control and Prevention (CDC) 
reported from the Behavioral Risk Factor Surveillance 
System Survey (BRFSS) that during 2014, there was an esti-
mated 29 million falls in older adults, resulting in approxi-
mately 7 million injuries, and 27,000 deaths as a result of 
falls. Another 2.8 million of patients were treated in the 
emergency department for fall-related injuries, and of these, 
an estimated 800,000 required subsequent hospitalization 
for their injuries [8].

According to the BRFSS in 2014, annual Medicare costs 
for adult falls were estimated at $31.3 billion, and with an 
expanding geriatric population, estimates of annual health- 
care costs as a result of falls are expected to continue to rise. 
Furthermore, falls are a leading risk factor for nursing home 
placement and greater use of medical services [4]. Given the 
significant incidence of falls in the elderly and high rate of 
morbidity and mortality associated with falls, appropriate 
care of older patients requires a thorough evaluation of fall 
history, fall risk, as well as fall prevention strategies.

26.2   Risk Factors of Falls

Falls in older patients are most often multifactorial due to 
underlying patient demographics, medical conditions, and 
neuropsychological and sensorimotor impairments that pose 
increased fall risk. Falls result from a complex interaction 
between activities that increase fall risk, environmental haz-
ards, and individual susceptibility. Several classes of medica-
tions have also been associated with increased risk of falls. 
Beyond considering specific fall risk factors, it is also impor-
tant to remember a fall may actually represent an atypical 
presentation of disease. See . Table 26.2 for the differential 
diagnosis of a patient presenting with a fall.

       . Table 26.1 Consequences of falling

Minor injuries
  Bruises
  Lacerations

Major injuries
  Fractures
  Traumatic brain 

injury

Long lies
  Rhabdomyolysis
  Dehydration
  Pneumonia
  Pressure sores

Fear of falling
  Restriction of activity
  Social isolation
  Depression

Pain Functional disability

Emergency room visits and hospital-
izations

Nursing home 
placement
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26.2.1   Demographic Risk Factors

In community-dwelling older adults, falls are more com-
mon with increased age and female gender. The increased 
incidence of falls in women has been attributed to reduced 
muscle strength and higher likelihood of psychotropic medi-
cation use. Women are also more likely to sustain fall-related 
fractures, due to higher rates of osteoporosis. Living alone is 
an additional risk factor for falling among persons living in 
the community. Since females comprise the majority of the 
older patient population living in the community, this may 
be a confounding factor accounting for increased fall rate 
among women. Of note, men and women have similar fall 
incidence in hospitals and long-term care facilities [9].

26.2.2   Medical Risk Factors

Many underlying medical conditions and impairments 
have been identified as risk factors of falling in older adults. 
Individual susceptibility results from the accumulation of 
small impairments in multiple domains that when chal-
lenged make it difficult for an older adult to compensate. 
While many intrinsic risk factors for falling or experiencing 
a fall- related injury have been identified, some factors are 
associated with higher relative risk of falling than others. The 
risk factors associated with falling are listed in . Table 26.3.

One study analyzed the risk factors for falls in community- 
dwelling older people and found the strongest associations in 
persons with history of falls, gait problems, assistive device 
use, vertigo, Parkinson disease, cognitive impairment, stroke 
history, and antiepileptic drug use [10]. A systematic review 
found the individual risk factors most highly correlated with 
falls included history of fall, use of more than four medi-
cations or psychotropic medication use, and impairment 
in strength, gait, or balance. Another analysis found lower 
extremity muscle weakness increased the odds of falling 
by four times, gait and balance impairments increased the 
odds three times, and vision problems, arthritis, cognitive 
impairment, depression, and age over 80 doubled the odds 
of falling [11]. Similar to the results found in community-
dwelling persons, a study looking at patients in the long-term 
care setting found the strongest risk factors for falls include 

       . Table 26.2 Differential diagnosis of falls

Category Diagnosis

Cardiovascular Arrhythmia
Carotid sinus syndrome
Myocardial infarction
Orthostatic hypotension
Postprandial hypotension
Syncope
Vasovagal syndrome

Cognitive or 
psychiatric

Delirium
Dementia
Depression

Endocrine 
disorders

Adrenal insufficiency
Hypothyroidism
Thyrotoxicosis

Drugs Medication effects or polypharmacy
Substance abuse

Hematologic 
disorders

Anemia

Infectious diseases Infection/sepsis
Influenza

Metabolic 
derangements

Dehydration
Hyponatremia
Hypoglycemia/hyperglycemia
Hypokalemia/hyperkalemia

Musculoskeletal Deconditioning
Gait disorders

Neurologic Cerebrovascular accident
Movement disorders (Parkinson’s disease)
Peripheral sensory neuropathy
Seizure
Subdural hematoma
Transient ischemic attack
Vestibular dysfunction
Visual impairment

Renal disorders Acute kidney injury
Chronic kidney disease

       . Table 26.3 Risk factors with highest relative risk or odds of 
falling

Risk factor RR-ORa

Muscle weakness 4.4

History of falls 2.0

Gait deficit 2.9

Use of assistive device 2.6

Visual deficit 2.5

Arthritis 2.4

Impaired ADL 2.3

Depression 2.2

Cognitive impairment 1.8

Age > 80 years 1.7

Adapted from Guideline for the Prevention of Falls in Older 
Persons. American Geriatrics Society, British Geriatrics Society, 
and American Academy of Orthopaedic Surgeons Panel on Falls 
Prevention [11]
ADLs activities of daily living
aRelative risk ratios (RR) calculated from prospective studies. 
Odds ratios (OR) calculated for retrospective studies
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 history of falls, assistive device use, and moderate disability. 
In hospitalized patients, the strongest association was found 
in patients with a history of falls [12].

Adequate balance requires complex integration of sen-
sory and motor systems; therefore vision, muscle strength, 
and central processing play an integral role in fall risk [9]. 
Visual impairment, commonly caused by glaucoma, macular 
degeneration, and cataracts, impairs contrast, depth percep-
tion, and visual field range and may result in misjudging 
obstacles in the environment and increased risk of falls. 
Normal aging may be associated with some impairments 
in these sensorimotor systems that contribute to balance, 
thereby leading to decreased safety and ability to perform 
daily functional tasks including rising from a chair, turning 
while walking, using stairs, and transferring.

26.2.3   Environmental Risk Factors

Activities that increase fall risk include climbing a ladder 
or step stool or walking on an icy sidewalk. Environmental 
hazards at home include loose carpets, showers or bathtubs 
without grab bars, stairwells, poor lighting, and cords or clut-
ter in walking paths (. Table  26.4). Estimates indicate that 
environmental hazards are involved in 35–45% of falls; how-
ever studies have not been able to conclusively demonstrate 
this. Environmental hazards in the hospital or nursing home 
can include wet slippery floors, bedrails, restraints, and teth-
ers such as oxygen tubing, intravenous lines, or catheters that 
can contribute to falling [9].

There is evidence to suggest that environmental hazards 
play a more significant role in falls occurring away from the 
home, where 25% to 50% of all falls occur. Falls away from 
home often involve stairs, slipping, or tripping hazards, 
as well as transient hazards that are difficult to anticipate. 
Elderly persons with robust physical abilities can withstand 
a wider range of environmental challenges without experi-
encing a fall, whereas frail persons may experience increased 
risk of fall even in relatively hazard-free environments.

26.2.4   Medications

Medication use is an important modifiable risk factor for falls 
in older adults. Greater number of medications (of any type), 
certain medication classes, and recent medication dose adjust-
ments have all been associated with increased risk of falling 
(. Table  26.5). Polypharmacy, defined as using more than 
four medications, is common in older adults and increases 
fall risk. Medications from drug classes that affect the central 
nervous system, including neuroleptics, sedatives, hypnotics, 
benzodiazepines, antipsychotics and antidepressants, are asso-
ciated with increased risk of fall [10–13]. Antihypertensive 
medications, in particular vasodilators, are associated with 
an increased risk of falling. However, beta- blockers do not 
appear to have a significant effect on fall risk, while diuretics 
contribute a minimal increased risk of fall [14].

 Case: Falls and Gait Instability

History of Present Illness: Mrs. C is a 72-year-old woman with 
a past medical history of diabetes complicated by peripheral 
neuropathy, hypertension, atrial fibrillation on anticoagulation, 
hyperlipidemia, chronic low back pain, and depression, who 
presents to clinic in the setting of left wrist pain after a recent fall.
Active medication list:

 5 Warfarin 2.5 mg PO nightly
 5 Digoxin 0.125 mg PO daily
 5 Glipizide 10 mg PO daily
 5 Lisinopril 20 mg PO daily
 5 Hydrochlorothiazide 25 mg PO daily
 5 Carvedilol 6.25 mg PO twice daily
 5 Atorvastatin 20 mg PO nightly
 5 Citalopram 10 mg PO daily
 5 Zolpidem 10 mg PO nightly as needed for sleep

Consider the following questions (Part I):
 5 What questions do you want to ask Mrs. C regarding her fall?
 5 What historical information do you want to know 

regarding her fall?

       . Table 26.4 Environmental hazards contributing to falls

Community setting Hospital and/or long-term 
care facility

Clutter obstructing paths Wet or slippery floors

Electric cords Bedrails

Throw rugs, loose carpet Restraints

Poor lighting Intravenous lines

Lack of non-slip bathmats or 
grab bars

Oxygen tubing

Unsafe footwear Foley catheters

Stairwells

       . Table 26.5 Odds of falling by high-risk medication class

Medication class Odds ratio

Antidepressants 1.68

Neuroleptics and antipsychotics 1.59

Benzodiazepines 1.57

Sedatives and hypnotics 1.47

Antihypertensives 1.24

Non-steroidal anti-inflammatories 1.21

Diuretics 1.07

Beta-blockers 1.01

Narcotics 0.96

Adapted from Woolcott et al. [13]
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26.3   Evaluation for Patients with Increased 
Fall Risk or Fall History

The American Geriatrics Society’s (AGS), British Geriatrics 
Society’s (BGS), and American Academy of Orthopedic 
Surgeons (AAOS) Guidelines for the Prevention of Falls in 
Older Persons recommend that all older adults be screened 
annually for falls, as well as any problems with balance or 
walking. This guideline is based on evidence from a number 
of studies indicating that fall-related assessments potentially 
reduce future falls when coupled with patient-centered fall 
prevention strategies. Fall risk screening is a quality mea-
sure included in several programs, including the Centers for 
Medicare and Medicaid Services (CMS), Physician Quality 
Reporting System (PRQS), Meaningful Use Incentive 
Program, Medicare Annual Wellness Visit, and Accountable 
Care Organization.

26.3.1   Fall History and Screening

The depth of fall risk assessment varies by the target popula-
tion. A fall risk assessment as part of routine primary care 
visit for a low-risk patient is brief. A brief evaluation often 
includes two central questions:
 1. Have you fallen in the past year?
 2. Do you have trouble with walking or balance?

If the answer to one or more of the above screening questions 
is positive, according to the AGS and BGS, a more detailed 
history is warranted including a multifactorial fall risk assess-
ment. High-risk groups include patients with a history of 
falls and recurrent falls, those reporting balance and walking 

difficulties, or persons living in long-term care facilities. If 
initial screening questions are positive or the patient belongs 
to a high-risk group, a multifactorial fall risk assessment is 
recommended [11].

Evidence-based measure for the assessment and qual-
ity improvement of care provided to older adults called the 
Assessing Care of Vulnerable Elders (ACOVE) project, cre-
ated by RAND Health and Pfizer, recommends a multifac-
torial fall risk assessment for patients reporting a history of 
two or more falls or one injurious fall in the last year [15]. 
The United States Preventive Services Task Force (USPSTF) 
as of 2012 recommends that clinicians consider the benefit 
of performing an in-depth multifactorial fall risk assessment 
in community-dwelling adults 65 years and older based on 
individual patient characteristics (including a positive his-
tory of falls or problems with balance and gait, consideration 
of comorbid medical conditions, and poor performance on 
the timed “Get Up and Go” test) and does not recommend 
automatically performing an in-depth multifactorial risk 
assessment in all patients [16].

A comprehensive historical assessment includes a 
detailed history regarding the specific circumstances of a 
prior fall (including witness account when available) and 
questions focused on identifying potential fall risk factors. 
This includes a discussion of medical comorbidities, cur-
rent medications, substance use, environmental risk factors, 
and general functional status. Identified risk factors may 
be modifiable (such as muscle weakness, home hazards, or 
medication side effects) or non-modifiable (such as history 
of falls, neurologic conditions, and cognitive impairment). 
Treatment planning for high-risk patients includes a multi-
factorial intervention based on an individual’s specific risk 
factors [11].

Fall history:
Mrs. C reports she fell 2 days prior to her 
clinic visit while rushing to answer the 
phone just as she returned home from the 
grocery store. She is not sure but thinks she 
may have tripped on the edge of the rug. 
She was able to get up on her own, but had 
left wrist pain immediately. For the past 
2 days, she has been icing her wrist and tak-
ing acetaminophen 500 mg 1 tablet twice a 
day for pain.

She had been feeling like her usual 
self before the fall and denies any recent 
fever, chills, cough, shortness of breath, 
urinary frequency, dysuria, constipation, 
or diarrhea. She did not hit her head or 

lose consciousness and denies any chest 
pain, palpitations, or dizziness prior to the 
fall. She does not use an assistive device 
and admits she feels unsteady on her feet 
at times. She lives alone in her apartment 
except for her two cats and does not have 
an aide or anyone else who helps her in the 
home.

She reports one previous fall approxi-
mately 1 year ago while walking outside 
on the sidewalk. No injury occurred at that 
time. She does not monitor her sugar at 
home but thinks her last hemoglobin A1c 
was 6.9. She has not been to her ophthal-
mologist in the past year. She denies any 
symptoms from her atrial fibrillation and 

her blood pressure has been well con-
trolled. She occasionally feels lightheaded 
when she stands up from the sitting posi-
tion. Her low back pain bothers her when 
she stands for a long period but using a 
heating pad and taking the acetaminophen 
helps. Her mood has improved since start-
ing citalopram and she continues to use 
zolpidem for sleep. She denies alcohol use.

Consider the following questions 
(Part II):

 5 Based on her history, what risk factors 
for falling does Mrs. C have?

 5 What physical exam maneuvers and 
tests would you like to perform?

 Case: Falls and Gait Instability: Part II
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26.3.2   Physical Examination

As part of a multifactorial fall risk assessment, the physical 
examination should include examination of orthostatic vital 
signs, visual acuity, auditory screen, the cardiac system, mus-
culoskeletal strength and range of motion, neurologic function 
(including vibration and proprioception), gait, balance, and 
cognition. Additional aspects of the physical examination in a 
patient who has a high risk of falls, history of falls, or trouble 
with balance and gait should focus upon individual risk factors. 
An example of a multifactorial fall risk assessment is outlined 
in 7 Box 26.1 and a fall screening algorithm in . Fig. 26.1.

Primary care annual
fall screen

1.) Have you fallen in the
past year? 
2.) Do you have trouble
with walking or balance?

Reassess annually
(or as needed)

Yes

No

Reassess periodically

Initiate individualized,
multifactorial fall 

prevention strategies

Multifactorial fall risk assessment:

Fall history

Medical history: comorbidities,
Medications, Substance use

Cognitive & mood assessments

Environmental risk factor assessment

Physical examination

Functional assessment: gait, balance, 
mobility, muscle strength

       . Fig. 26.1  Screening and evaluation of falls in older adults

Box 26.1 Patient Fall Assessment
 5 Fall History

 5 Circumstances of prior fall
 5 Associated symptoms
 5 Chronic medical conditions
 5 Functional status and mobility

 5 Medications
 5 Substance abuse

 5 Physical Examination
 5 Orthostatic vital signs
 5 Visual acuity testing
 5 Hearing evaluation
 5 Cardiovascular exam
 5 Musculoskeletal and neurologic exam
 5 Gait and balance assessment

 5 Recommended Routine Tests
 5 EKG
 5 Complete blood count
 5 Chemistry panel
 5 Drug levels (i.e., digoxin level, INR)
 5 TSH
 5 Vitamin B12 level
 5 Vitamin D 25, OH level

 5 As Individual Fall History Indicates
 5 Imaging studies (X-ray, head CT, spine X-ray or MRI, etc.)
 5 Cardiac testing for arrhythmia
 5 ECHO
 5 EEG
 5 Vestibular testing
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26.3.3   Gait and Balance Assessment

While many tools for assessing gait and balance and estimat-
ing fall risk in various clinical setting have been developed 
and validated (. Table 26.6), they are not often incorporated 
into routine clinical care due to time constraints and com-
peting priorities. Two assessment tools that are particularly 
useful include the “Get Up and Go” test (TUG) and the 
Functional Reach Test, as each requires only a short time to 
perform. Older persons who report a fall in the last year or 
difficulty with balance and gait should be evaluated with one 
of these assessment tools.

In the “Get Up and Go” test, the patient is asked to rise 
from a chair, walk 10 feet (3 meters) at a normal pace (with 
an assistive device if needed), turn around, walk back to the 
chair, and sit down in their original position. The patient is 
timed and observed for sitting balance, transfer ability from 

sitting to standing, postural stability, steppage, stride length, 
sway, and ability to turn without staggering. Timing from ini-
tial getting up to re-seating is measured and compared to the 
mean time of adults in their age group (for 60–69 years of age, 
mean test time is 8.1 seconds; for 70–79 years of age, mean test 
time is 9.2 seconds; and for 80–99 years of age, mean test time 
is 11.3 seconds) [17]. In prospective and retrospective studies, 
the TUG has shown some predictive value, where a time of 
greater than 12 seconds to complete the test indicates impaired 
functioning in community- dwelling elders. If the patient is 
unable to complete the test or appears unsteady during exami-
nation, it is recommended that the patient be referred to physi-
cal therapy for further evaluation. If the examination is normal 
for age group based on age and overall performance, no fur-
ther assessment is required. However, if the TUG is abnormal, 
a complete fall history and physical examination evaluation is 
warranted if not already performed [11].

The Functional Reach Test is performed using a leveled 
yardstick horizontally secured to a wall at shoulder height. 
The patient is asked to stand close to the wall with their arm 
outstretched horizontally. The patient is directed to reach 
as far forward as they can without taking a step or losing 
stability, keeping the arm at shoulder height. The length of 
fist movement forward from the zero position is measured 
along the yardstick. The patient should be able to move the 
fist forward at least 6 inches, and shorter reach distances are 
associated with increased risk of falling [18]. In one study of 
community-dwelling persons, the ability to reach less than 
8 inches was associated with limited functional balance, with 
a sensitivity of 73% and specificity of 88% for predicting fall-
ers from non-fallers [19].

       . Table 26.6 Examples of fall risk screening tools

Setting Screening tool

Community “Get Up and Go” test (TUG)
Functional Reach Test

Hospital or acute care facility St. Thomas Risk Assessment 
Tool (STRATIFY)
Hendrich II Fall Risk Model

Long-term care facility or 
nursing homes

Care Home Falls Screen 
(CaHFRiS)
Morse Fall Scale

Physical Exam:
 5 Vital signs: T 98.7, BP 136/68, HR 76, 

RR 14, oxygen saturation 99% on 
room air

 5 Orthostatic vital signs: 132/72, HR 74 
supine → 124/68, HR 80 standing

 5 HEENT: pupils equal, round, reactive to 
light; extraocular movements intact; 
anicteric, oropharynx clear and 
mucous membranes are moist, no 
lymphadenopathy, vision 20/70 (not 
corrected), bilateral cataracts

 5 Heart: irregularly irregular rhythm, no 
rubs, murmurs, or gallops

 5 Lungs: CTA bilaterally, no wheezes or 
crackles

 5 Back: no spinal point tenderness or 
paravertebral muscle tenderness to 
palpation

 5 Abdomen: soft, NT, ND, +BS
 5 Extremities: trace edema, bruise on left 

forearm, left wrist mildly tender to 
palpation, full ROM and no swelling

 5 Neuro: CN II-XII, slightly decreased 
proprioception and sensation to light 
touch in the lower extremities 
bilaterally, motor strength 4/5 in her 
lower extremities bilaterally

 5 Cognitive assessment: Montreal 
Cognitive Assessment (MOCA), 27/30

 5 Mood assessment: Patient Health 
Questionnaire-2 (PHQ-2), 0/2

 5 Gait assessment: “Get Up and Go” test, 
~16 seconds (some difficulty turning), 
noted to have wide-based gait, 
decreased stride length

 5 Balance assessment: 5.5 inches on 
functional reach testing

Consider the following questions (Part III):
 5 Based on Mrs. C’s history and physical 

exam, what factors are contributing to 
her falls?

 5 What tests (if any) will you order 
following this clinic visit?

 5 What are your recommendations for 
Mrs. C to help prevent future falls?

 Case: Falls and Gait Instability: Part III

26.3.4   Diagnostic Evaluation

Expert consensus recommends baseline diagnostic testing for 
patients at high risk of falling or a history of falls.  Complete 
blood count, serum chemistry, glucose concentration, and thy-
roid function studies can rule out causes of fall including ane-
mia, dehydration, autonomic neuropathy related to diabetes, 

and metabolic disease related to thyroid dysfunction respec-
tively. Serum 25-hydroxyvitamin D levels identify the com-
munity-dwelling elderly with vitamin D deficiency who would 
benefit from vitamin D supplementation. Additional testing 
may be indicated based on individual history and physical 
examination. Vitamin B12 levels should be obtained to evalu-
ate the etiology of peripheral neuropathy if present. Cardiac 
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monitoring for arrhythmia, electroencephalogram (EEG) 
looking for seizure activity, or neuroimaging studies to evalu-
ate for ischemic disease or hydrocephalus are only indicated 
if findings from history or physical examination are highly 
suggestive of these conditions. Echocardiogram (ECHO) may 
be considered in patients with heart murmurs thought to con-
tribute to the etiology of a fall. Spine radiographs or magnetic 
resonance imaging (MRI) may be useful in patients with gait 
disorders or abnormalities on neurologic examination.

26.4   Fall Prevention: Community-Dwelling 
Adults

Evidence-based single interventions are strategies that 
on their own prevent falls in community-dwelling adults, 
including exercise, medication management, visual interven-
tions, and home safety evaluations and interventions [20]. 
Multifactorial and multicomponent interventions involve the 
simultaneous implementation of more than one fall preven-
tion measure, such as physical therapy, home hazard reduc-
tion, and medication review.

26.4.1   Single Intervention Strategies 
in Community- Dwelling Adults

26.4.1.1   Exercise
Multiple randomized controlled trials and meta-analysis 
show that exercise reduces the incidence of falls in the elderly 
by 13–40% [21, 22]. Fall prevention exercise programs also 
reduce fall-related injuries, with a systemic review demon-
strating pooled estimates of rate ratios for all injurious falls 
in ten trials as 0.63 (95% CI 0.51–0.77) for patients enrolled 
in exercise programs [23]. Thus experts, including the AGS, 
BGS, USPSTF, and the National Council on Aging, recom-
mend that community-dwelling older adults, in particular 
those at increased risk of falls or a history of fall, participate 
in exercise programs as part of a fall prevention strategy.

Various exercise interventions have been studied and are 
grouped into categories, including gait and balance training, 
strength training, flexibility, movement, general physical 
activity, and endurance. In an effort to identify the exercise- 
based programs that have been adequately studied and 
proven efficacious, the CDC Injury Center has created the 
CDC Compendium of Effective Fall Interventions, outlining 
14 validated exercise-based interventions for fall prevention, 
with associated patient resources, and references [24].

Overall, exercise interventions are most effective if they 
target ≥2 of four exercise components, strength, balance, 
flexibility, or endurance, where programs that include a focus 
on balance training are the most effective in preventing falls 
[20, 22, 25]. Other significant exercise methods include step 
training, a method of training intentional or reactive steps 
in response to environmental challenges (i.e., avoiding ice or 
uneven pavement on a sidewalk). A meta-analysis of seven 
randomized controlled trials determined the efficacy of step 

training in reducing the proportion of fallers (rate ratio 0.51, 
95% CI 0.38–0.68) and the rate of falls (rate ratio 0.48, 95% 
CI 0.36–0.65) [26]. Tai chi is a group exercise incorporat-
ing elements of strength and balance training and has been 
widely studied for fall prevention strategies. A systematic 
review and meta-analysis demonstrated that tai chi practice 
reduced the rate of falls and injurious falls at 12 months by 
approximately 43 and 50 percent respectively [27]. Further, 
analysis of several studies incorporating multicomponent 
exercise programs demonstrated a reduction not only in the 
rate of falls but also in the risk of falling (rate ratio 0.71, 95% 
CI 0.63–0.82, and risk ratio 0.85, 95% CI 0.76–0.96) [22].

26.4.1.2   Medication Management
Polypharmacy and certain medication classes are known risk 
factors for falls in older patients. One study found an intensive 
intervention for primary care physicians that included education 
on medication management, financial incentives, and feedback 
on prescribing practices resulted in 36% fewer falls and 54% 
fewer injuries requiring medical attention [28]. Another ran-
domized controlled study of a medication intervention to pre-
vent falls found gradual withdrawal of psychotropic medications 
in adults aged >65 years reduced the rate of falls by 66% [29].

26.4.1.3   Vitamin D Supplementation
All patients over the age of 65  years with low serum 
25-hydroxyvitamin D levels (<10 ng/mL or 25 nmol/L) are at 
risk of loss of muscle mass and strength and have a higher risk 
of hip fracture, and vitamin D supplementation may improve 
bone density and muscle function in such patients[30, 31].

The effect of vitamin D supplementation on fall pre-
vention in the elderly population remains controversial, as 
previous studies provided evidence that vitamin D supple-
mentation decreased fall risk [32]. A recent Cochrane review 
in community- dwelling elderly did not find a reduction rate 
of falls (rate ratio 1.00) or risk of falling (relative risk 0.96, 
95% CI 0.89–1.03) in patients taking vitamin D supplemen-
tation, but found it may have an effect in patients with low 
pretreatment vitamin D levels [22].

Although current evidence is not definitive, an AGS Consen-
sus Statement in 2014 concluded that in community- dwelling 
adults, the goal serum 25-hydroxyvitamin D concentration 
minimum is 30 ng/mL (75 nmol/L) and  vitamin D supplemen-
tation of at least 1000 IU per day is recommended to all patients 
>65 years of age to reduce the risk of fractures or falls [33].

26.4.1.4   Cardiovascular Interventions
In patients with recurrent falls, in the absence of gait and 
balance problems or other fall risk factors, clinicians should 
consider a detailed cardiac assessment. Underlying cardiac 
conditions associated with falls include orthostatic hypo-
tension, carotid sinus syndrome, and vasovagal syndrome 
[11]. Studies evaluating the efficacy of pacemaker implan-
tation as a fall prevention strategy in patients with carotid 
sinus hypersensitivity found that persons with a pacemaker 
insertion had a reduction in fall rate (odds ratio 0.42, 95% CI 
0.23–0.75) compared to controls [22, 34].
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26.4.1.5   Visual Interventions
Nonsurgical vision correction alone has not been shown to 
prevent or reduce incidence of falls and may even increase 
fall risk [11, 21]. A trial of expedited first cataract surgery 
(4  weeks versus 12  months) showed that the intervention 
group had a significantly lower fall rate (34% reduction) and 
a 67% reduced relative risk of fracture from a fall. Further, 
the number needed to treat with early cataract surgery to 
prevent one fall was only 19 patients [35]. A follow-up trial of 
cataract surgery for the second eye reduced falls by a similar 
amount (32%) in the operated group; however, this reduction 
did not meet statistical significance [36].

26.4.1.6   Environmental and Home Safety 
Interventions

A meta-analysis of home safety assessments and interven-
tions found these strategies were effective in reducing the 
rate of falls (relative risk 0.81, 95% CI 0.68–0.97) and risk 
of falling (relative risk 0.88, 95% CI 0.8–0.96). These inter-
ventions were particularly effective for patients at higher 
fall risk and when the home safety implementations were 
conducted by an occupational therapist [22]. The AGS 
and BGS Guidelines for the Prevention of Falls in Older 
Persons recommend a home safety assessment and inter-
vention for patients with a previous fall history or at high 
risk of falls [11].

26.4.2   Multifactorial Interventions 
in Community- Dwelling Adults

Falls are typically the result of impairments in multiple 
domains; therefore fall prevention strategies addressing more 
than one intervention simultaneously have been studied, 
including multicomponent and multifactorial approaches. 
Multicomponent interventions include a fixed set of inter-
ventions for all patients, where multifactorial interventions 
are tailored prevention approaches based on individual fall 
risk assessments [22].

Studies of multifactorial interventions show mixed results 
regarding fall risk and incidence [37, 38]. Overall, meta- 
analyses conclude that a multifactorial approach is beneficial 
for community-dwelling older adults if the interventions 
are provided directly, rather than simply recommendations 
or referrals [21, 22]. The AGS and BGS guidelines recom-
mend that multifactorial interventions include the following 
components: gait training (including education for assistive 
device use), medication review and modification, exercise 
programs (with balance and gait training as one compo-
nent), treatment of postural hypotension and cardiovascular 
disorders, and modification of environmental hazards [11]. 
. Table  26.7 outlines elements of a multifactorial fall pre-
vention approach with associated interventions and patient 
education components.

       . Table 26.7  A multifactorial intervention for fall prevention in community-dwelling patients

Risk factor Provider intervention Patient education

Balance or gait 
instability

Refer to physical therapy to initiate validated exercise 
programs (including strength, balance, and gait 
training)
Recommend tai chi
Prescribe assistive device and review proper use

Use assistive device as instructed
Wear nonskid, well-fitting footwear covering the 
entire foot, with thin sole and low heel
Consider emergency call device

Polypharmacy
(≥4 medications)

Prescription review with medication risk assessment
Discontinue unnecessary medications (particularly 
psychotropics if possible)
Recommend nonpharmacological treatment when 
possible

Maintain active medication list (including herbals, 
supplements, and over the counter prescriptions)
Bring medication list to all medical visits
Use pillbox to avoid medication errors

Cardiovascular risks 
(orthostatic hypoten-
sion, carotid sinus 
syndrome)

Orthostatic hypotension
Measure orthostatic vital signs
Reduce contributing medications
Liberalize salt in diet
Carotid sinus syndrome
Consultation for pacemaker implantation

Orthostatic hypotension
Drink sufficient water daily
Avoid sudden change in position
Wear compression stocking if tolerated

Visual impairment Inquire about vision
Screen for visual acuity
Ophthalmology referral
Recommend early cataract surgery when indicated

Schedule routine vision testing
Do not wear reading glasses when walking
Avoid multifocal glasses in outdoor setting (bifocals 
blur ground-level hazards)

Environmental and 
home hazards

Perform or refer visiting nurse/occupational therapy 
to complete home safety assessment
Provide check list to patient or caregiver to assess 
home safety

Ensure well-lit environment (including nightlights)
Remove area rugs and slippery throw rugs
Remove clutter and ensure clear walking paths are 
available
Install handrails accompanying stairs and grab bars 
in bathrooms

Falls Screening, Differential Diagnosis, Evaluation, and Treatment



330

26

26.4.3   Population-Based Interventions

Population-based interventions are programs that are 
designed to incorporate the entire communities into fall 
prevention strategies. Such interventions range from policy 
development to education and engagement of local health 
professionals and organizations to home visits from multi-
disciplinary medical teams to education and awareness via 
brochures, television, or web-based initiatives. A Cochrane 
review of population-based fall prevention strategies found a 
significant downward trend in fall-related injuries in partici-
pating communities, with the relative reduction in fall- related 
injuries ranging from 6% to 33%. Of significance, in commu-
nity intervention groups, a 33% decrease in lower extremity 
fractures was observed [39]. Further studies are needed to 
establish a standard for public health practices aimed at fall 
prevention on the community level, as current evidence does 
not provide a guide for widespread implementation.

26.5   Fall Prevention: Acute and 
Long-Term Care

Studies of fall prevention strategies in hospitals and long- term 
care facilities show inconclusive evidence of effectiveness of 
most fall prevention interventions [40–41]. Evaluating and 
interpreting these studies poses several challenges, including 
a wide range of cognitive and physical impairments among 
patients, as well as variation in types of facilities.

Single intervention exercise strategies for fall preven-
tion in older patients in acute and long-term care facilities 
demonstrate no reduction in the rate of falls or number of 
fallers [42]. Subgroup analysis of these studies suggests that 
exercise may reduce falls in patients with less disability in 
intermediate- level facilities but may increase falls in patients 
requiring higher levels of nursing care [42]. While tai chi 
practice has proven beneficial in fall prevention in the com-
munity, studies in nursing home residents did not reproduce 
these results and no benefit was observed [43].

Available evidence regarding medication management 
and fall prevention in institutionalized settings suggests a 
trend toward improved outcomes in intervention groups. 
Medication review and adjustment as one component of 
a multifactorial fall prevention program in nursing home 
patients resulted in a reduction in fall rates, but failed to 
reach statistical significance [44]. Another study incorporat-
ing medication review in conjunction with individualized 
fall risk interventions showed a 20% reduction in the number 
of recurrent fallers in the intervention group [45].

In care facilities, studies demonstrate inconsistent results 
regarding fall rates and vitamin D supplementation. In a sys-
tematic review in nursing home facilities, vitamin D supple-
mentation reduced the rate of falls but not the risk of falling 
[42]. The AGS still recommends vitamin D supplementation 
of 1000 IU per day for both community-dwelling and long- 
term care patients >65 years of age to reduce the risk of frac-
tures or falls [33].

Multifactorial interventions have been widely studied 
in the nursing home setting. Approaches aimed at fall pre-
vention include staff training, environmental modifications, 
exercise (including balance and strength training), medi-
cation management and reconciliation, and occupational 
therapy evaluations. A meta-analysis of patients in acute and 
long-term care facilities receiving a multifactorial fall preven-
tion strategy suggested a benefit based on rate of falls (rate 
ratio 0.78, 95% CI 0.59–1.04) and risk of falls (relative risk 
0.89, 95% CI 0.77–1.02), but evidence is not conclusive [42].

In the acute care setting, individual interventions used to 
prevent falls, including bedrails, restraints, fall-alert brace-
lets, and bed alarms, have not proven effective in fall preven-
tion strategies and may increase fall risk [41, 42, 46, 47].

26.6   Preventing Fall Complications

While single and multifactorial intervention strategies may 
help to prevent falls in the community, acute care, and long- 
term care facilities, these care plans do not prevent falls 
entirely. Devices have been developed with the aim of prevent-
ing falls or injuries from falls in patients at high risk, including 
assistive devices, hip protectors, and call alarm systems.

26.6.1   Assistive Devices

There are no randomized controlled trials indicating that 
assistive devices prevent falls. In fact, observational stud-
ies find an association between assistive device use and 
increased risk of falls. This finding likely represents a popu-
lation of patients inherently at an increased risk of falling, 
given the need for an assistive device as a result of gait or 
balance impairment. Additionally, most patients who use an 
assistive device were never taught proper use by a health-care 
professional [48].

Health-care providers should routinely assess for proper 
assistive device use and fit. For a cane, the top of the handle 
should be at the level of the superior aspect of the greater tro-
chanter or at the break of the wrist when the patient stands 
upright with arms at their side. Further, when holding a cane, 
there should be approximately a 15-degree bend at the elbow. 
Walkers are preferred when balance is poor and a cane does 
not offer sufficient stability. Front-wheeled walkers allow for a 
more natural gait and are preferred in patients with cognitive 
impairment. Rollator walkers or four-wheeled devices allow 
for a faster gait pace but require increased coordination and 
processing speed as these devices require use of the brakes [48].

26.6.2   Hip Protectors

Hip protectors are specialized protective garments (pant or 
undergarment) that contain pads (hard plastic shields or soft 
foam pads) on the lateral aspect of the hip and leg that are 
designed to prevent fracture or injury in the setting of a fall. 
Studies of both community-dwelling and nursing home patients 
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using hip protectors demonstrated no significant reduction of 
hip fractures after a fall. A significant limitation of these studies 
is the poor adherence and acceptance of wearing hip protec-
tors among many of the adults in study groups [49]. Use can be 
considered in very frail high-risk nursing home patients when 
adherence can be ensured and the patient is willing.

26.6.3   Call Alarm Systems

Approximately half of those who fall are unable to get up 
on their own afterward, resulting in prolonged time on the 
ground [7]. Long lies are associated with serious injury, hospi-
tal admission, and transition to long-term care facilities. Call 
alarm systems aim to avoid these long lies in the aftermath of 
a fall and are generally worn as a necklace or around the wrist. 
These alert systems can be recommended to those patients at 
high risk of falling, particularly if they live alone. Their effec-
tiveness is uncertain due to lack of adequate study data.

26.6.4   Osteoporosis

Osteoporosis is a skeletal disorder characterized by compro-
mised bone strength (including bone density and bone qual-
ity) that predisposes patients to increased risk of fracture in the 
setting of a fall. The National Osteoporosis Foundation (NOF) 
provides universal recommendations that all post- menopausal 
women and men age 50  years and older receive a diet that 
includes adequate amounts of calcium intake (1000 mg/day for 
men 50–70 years old; 1200 mg/day for women 51 and older and 
men 71 and older), incorporating dietary supplements only if 
diet is insufficient [50]. Routine screening for low 25-hydroxyvi-
tamin D levels is not necessary, and recommended daily vita-
min D intake for all individuals age 50 and older is 800–1000 IU 
daily (including supplements if necessary) [50].

Bone mineral density (BMD) testing is recommended 
for all women over the age of 65  years according to the 
USPSTF. While BMD testing is not currently recommended 
for men by the USPSTF, the NOF recommends BMD in all 
men after the age of 70 years and in men with a prior clini-
cal fracture after age 65 [50]. Pharmacologic treatment of 
osteoporosis is recommended when clinically indicated as 
per USPSTS and NOF guidelines and should be considered 
in patients with a history of falls and at high risk of falls if 
they meet guideline criteria for therapy. Osteoporosis treat-
ment itself does not decrease the risk of falls; however, stud-
ies show that bisphosphonate therapy does reduce the risk of 
hip, vertebral, and non-vertebral fractures [50–52].

26.6.5   Anticoagulation

Approximately 5% of elderly persons have atrial fibrillation 
and require lifelong anticoagulation therapy to reduce the 
risk of stroke. The risk of antithrombotic therapy includes 
serious bleeding events, such as subdural hematoma (SDH) 
and intracerebral hemorrhage. Head trauma in the setting of 

fall may lead to SDH or intracerebral hemorrhage, and there-
fore the risk versus benefit analysis of chronic antithrombotic 
therapy in elderly patients at risk of fall has been an area of 
debate. A systematic review showed that patients with atrial 
fibrillation and average risk of stroke and falling must fall 
approximately 300 times in a year for the risks of anticoagu-
lation to outweigh its benefits [53]. Overall, in elderly per-
sons with atrial fibrillation and a predisposition to falls with 
a potential for head trauma, anticoagulation therapy is still 
rarely contraindicated and should be continued for stroke 
prevention in spite of fall history or risk of fall [53].

A summary of answers to the clinical case is outlined in 
7 Box 26.2.

Box 26.2 Clinical Case Conclusions
 5 Questions to Consider (Part I)

 5 What questions do you want to ask Mrs. C regarding 
her fall? What historical information do you want to 
know regarding her fall?

 – Circumstances surrounding fall
 – Associated symptoms leading up to and following 

fall
 – Review of comorbid conditions
 – Medications
 – Functional status and mobility
 – Substance use

 5 Questions to Consider (Part II):
 5 Based on her history, what risk factors for falling does 

Mrs. C have?
 – Age
 – History of falls
 – Polypharmacy
 – Diabetic neuropathy
 – Depression
 – Orthostasis
 – Poor balance
 – Environmental hazards in the home

 5 What physical exam maneuvers and tests would you 
like to perform?

 – Orthostatic blood pressure
 – Visual acuity assessment
 – Auditory screen
 – Cardiac examination
 – Neurologic testing
 – Cognitive and mood evaluation
 – Gait evaluation including “Get Up and Go” or 

Functional Reach Test
 5 Questions to Consider (Part III):

 5 Based on Mrs. C’s history and physical exam, what 
factors are contributing to her falls?

 – Multifactorial: gait impairment, muscle weakness, 
poor balance, neuropathy, impaired visual acuity

 5 What tests will you order following this clinic visit?
 – CBC, chemistry, glucose, TSH, vitamin D level, EKG

 5 What are your recommendations for Mrs. C to help 
prevent future falls?

 – Exercise: physical therapy, validated exercise 
program, and/or tai chi

 – Medication reconciliation to decrease polypharmacy
 – Ophthalmology referral for cataract surgery
 – Environment and home safety assessment
 – Podiatry referral

Falls Screening, Differential Diagnosis, Evaluation, and Treatment
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26.7   Conclusion

Falls occur at high rates in older adults living in the com-
munity as well as in acute and long-term care facilities and 
are the cause of considerable morbidity and mortality. Falls 
are typically the result of multiple intrinsic, extrinsic, and 
environmental factors. Fall risk evaluations include a fall his-
tory and risk factor assessment to discuss medical conditions 
and environmental hazards that predispose individuals to 
falls. The AGS and BGS recommend that clinicians caring for 
older adults routinely screen patients for falls as well as dif-
ficulties with balance and gait. Single and multifactorial fall 
prevention strategies include exercise (including balance and 
gait training), medication management, vitamin D supple-
mentation, expedited cataract surgery, cardiovascular inter-
ventions, and environmental and safety precautions. Further 
translational research aimed to augment fall prevention strat-
egies and expand population health initiatives is necessary 
to continue to further diminish fall risk and incidence in the 
community, acute, and long-term care population.
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Objectives
Upon completion of the chapter, the student should be 
able to:
1. Recognize the signs/symptoms of an at-risk older 

driver and understand how to further assess older 
adults for driving safety.

2. Explain that the goal of assessing for driving safety is 
to prevent decline in and improve driving function, 
not to take away a patient’s driving privilege unless 
in case of irreversible loss of driving skills.

3. Discuss the implications of driving cessation and be 
able to recommend alternative transportation options.

 Case (Part 1)

Ed Driver is an 80-year-old man who comes to your clinic 
accompanied by his daughter, Shelby, due to a minor car 
accident. It occurred 2 days ago on his way to pick up his grand-
children from school. He appears concerned and states “Doctor, 
I was backing out of the driveway as I have many times before 
and accidently hit a parked car on the street. I don’t understand 
how it happened, nothing like this has ever happened before.” 
Mr. Driver states that he didn’t see the car at first, and by the 
time he did he felt as if his legs were stiff and he couldn’t reach 
the brake in time. Shelby, who is also concerned, confirms this 
was his first car accident and that she has always considered 
him a good driver.

27.1   Introduction

Driving in older adults is a common concern brought forth 
by patients and their families in the clinical setting. It is a 
difficult topic to navigate because it is a balance between a 
patient’s independence and safety. As the population of adults 
over the age of 65 continues to rise, the number of older driv-
ers will follow. Despite this rise, the National Highway Traffic 
Safety Administration reported that older adults still have a 
lower rate of fatal crashes per 100,000 licensed drivers than 
any other age group, are more likely to be restrained, and 
have the lowest blood alcohol content levels of all drivers of 
drinking-involved fatal crashes [1]. However, it is still impor-
tant to evaluate for driving safety, because older drivers are 
more likely than younger drivers to suffer injuries or die as 
a result of motor vehicle crashes because of their increased 
susceptibility to injury and medical complications. Total traf-
fic fatalities among older adults rose by 13 percent in the years 
2007–2016 and were the highest in the 85 and older group [1].

The task of driving is complicated, requiring intact execu-
tive and visuospatial function, good visual acuity, and coor-
dinated sensorimotor function. Many common preventable, 
reversible, and treatable age-related changes and those asso-
ciated with chronic medical conditions can impair these 
abilities making driving difficult and potentially unsafe. 
However, a survey by the CDC found that 1 in 10 older adults 
reported they would never stop driving and likely overesti-

mate their ability to drive [2]. Driving cessation in older 
adults on the other hand also has many implications for their 
independence, sociability, and access to food and healthcare 
services.

 Case (Part 2)

Mr. Driver lives alone ever since his wife passed away 6 months 
ago. Shelby lives just a few blocks away but works during the 
day, so Mr. Driver often helps take care of his grandchildren 
during the week. He is a retired banker and spends his free time 
playing golf on the weekends. He has been driving for the past 
62 years without any traffic tickets, motor vehicle accidents, or 
near misses and has never gotten lost while driving.

27.2   Clinical Assessment

Assessing older adults for driving safety is challenging and 
complex. There is no single assessment. There are both nor-
mal age-related changes and abnormal changes that can affect 
the driving ability of an older adult. Often patients may be 
unaware of these changes and how it affects their ability to 
drive. Concerns may be brought to the clinician’s attention 
by a caregiver who is concerned about the patient’s safety and 
safety of the public. It is important to focus the evaluation on 
medical and functional abilities of the patient, not just their 
age. Although primary care physicians are in the best posi-
tion to screen for driving fitness, all physicians have a respon-
sibility to discuss driving with their patients. The goal of the 
clinical assessment is early identification and management of 
medical conditions, potential driving- impairing medications 
and functional deficits in order to maintain or improve driv-
ing ability and road safety, not to focus only on those patients 
in which driving cessation should occur.

The American Geriatrics Society in coordination with the 
National Highway Traffic Safety Administration created a 
useful algorithm for navigating the assessment of an older 
driver (. Fig. 27.1).

27.2.1   Screening

In the absence of any clinical signs to investigate, annual 
screening of driving safety should be done after age 65 as 
part the Annual Wellness Visit [4]. Additionally, driving fit-
ness should be assessed with any new diagnosis or change in 
chronic medical condition, if a new medication is prescribed 
or with medication changes, or a change in functional ability. 
As driving for older adults can be a sensitive topic to discuss, 
it is important to frame your conversation that your focus 
is on prevention and optimizing their driving ability, not to 
stop them from driving.

Begin with simple screening questions:
 5 Are you still driving?
 5 If not, have you ever driven? Why did you stop driving?
 5 Have you ever been in an accident? Even as minor as 

hitting curbs when parking or backing up.
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       . Fig. 27.1 Plan for Older Driver’s Safety (PODS) (Adapted from Pomidor [3])
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 5 Are there any new dents or scratches you’ve noticed on 
your vehicle?

 5 Any recent traffic violations or tickets?
 5 Have you had any close calls?
 5 Do you have difficulty turning the wheel or making 

turns?
 5 Do you wear your seatbelt?
 5 Do you avoid driving at night or during certain weather 

conditions?
 5 Where do you drive?
 5 Do your friends or family ever drive with you?
 5 Have you ever forgotten how to get to a place you’ve 

been many times before?

A full clinical assessment should be done if there’s any con-
cern after the screening questions. Other useful resources for 
assessing for declining traffic skills are use of self- assessment 
tools both hand-outs or online questionnaires. These can be 
good options when the patient feels they are a safe driver, 
but the clinician or family has concern as the questionnaire 
can give objective feedback that further evaluation is recom-
mended.

Helpful Self-Assessment Tools:
 5 “Fitness to drive” online screening questionnaire [5]
 5 Driving Habits Questionnaire [6]
 5 University of Michigan Driving Decisions Workbook [7] 

or online version, SAFER Driving [8]

As patients may have impaired insight as to their own driving 
safety, with a patient’s permission the clinician can inquire 
to a caregiver or family if they have noticed any concerning 
driving behaviors or ask the same screening questions above. 
One survey found that 70% of caregivers had been concerned 

for a year that the older patient was not driving safely most 
often due to slow reaction time, slow driving, and inatten-
tion to road hazards [9]. Specifically, if a caregiver won’t drive 
with the patient or let others drive with him or her, that is a 
red flag. If a caregiver has concerns but the patient refuses 
to discuss the topic, it may be helpful for them to review 
resources available online on how to discuss concerns about 
driving safety with a loved one, warning signs of unsafe driv-
ing, and even driving simulations the patient can do to have 
an objective evaluation of their driving skills (see list of web-
pages below). The AARP has a more comprehensive list of 
28 warning signs of unsafe driving, ranked from minor to 
serious. This is important because less serious signs may be 
overcome with intervention, whereas more serious warning 
signs may require immediate driving cessation.

Helpful Online Resources for Patients and Caregivers:
 5 7 https://www. aarp. org/auto/driver-safety/driving-tips/
 5 7 https://seniordriving. aaa. com/
 5 7 https://www. nhtsa. gov/road-safety/older-drivers
 5 7  https://www. thehartford. com/resources/mature- market- 

excellence/family-conversations-with-older-drivers
 5 7 https://www. nia. nih. gov/health/older-drivers

It is also important to screen for “copiloting,” a phenomenon 
where a person drives with the help of a passenger providing 
directions on how to get somewhere, reading signs, or coach-
ing for common traffic laws. One retrospective cohort study 
found that about 10 percent of older men with dementia who 
were still driving relied on copilots [10]. The use of a copi-
lot for driving should prompt the clinician to investigate the 
patient’s cognition further, and if the use is for reading signs 
or instructions on how to drive, then it should prompt the 
discussion of immediate driving cessation.

Mr. Driver does not wear eye glasses since 
having bilateral cataract surgery 2 years 
ago and wears bilateral hearing aids for 
sensorineural hearing loss. He has no 
apparent memory problems or history of 
falls and ambulates independently. Review 
of systems reveals that his knee pain has 
been worse lately and he has been having 

difficulty falling asleep at night. His medical 
history is significant for atrial fibrillation, 
well-controlled chronic obstructive pulmo-
nary disease, osteoarthritis of the knees, and 
benign prostatic hypertrophy. He used to 
drink alcohol socially but stopped com-
pletely about 5 years ago. He reports prior 
smoking history of 40 years but quit 20 years 

ago and denies any illicit drug use. He is 
independent in all basic and instrumental 
activities of daily living. His medications 
include apixaban, albuterol, and ibuprofen 
as needed, and he has been tolerating the 
escitalopram that was started at his last visit. 
He also reports recently trying an over-the-
counter sleep aid but states it is not helping.

 Case (Part 3)

27.2.2   Medical History Review Pertinent 
to Driving

Most older adults have one or more chronic medical condi-
tions and take multiple medications putting them at risk for 
adverse effects. Thus, the initial screen should also include 
clinical observation of the patient and identifying “red flags” 
in the patient’s history such as medical conditions and medi-
cations that may impair safe driving.

There should be a careful review of medical history look-
ing for medical conditions that cause sensory deprivation, 
impaired physical function, and impaired cognition, specifi-

cally, any conditions that could potentially be reversible or 
optimized with treatment. See . Table 27.1 for a list of “red 
flag” medical conditions. Similarly, a comprehensive review 
of systems is important to identify symptoms that may inter-
fere with driving capability, for example, dizziness, vision 
changes, decreased sensation in the extremities, or movement 
limited by pain. A survey of over 2000 licensed drivers over 
the age of 70 found that if a patient had fallen two or more 
times in the past year, they were 53% more likely to be 
involved in a motor vehicle crash and two times as likely to 
have caused the accident [11]. It is important to assess a 
patient’s medication list looking for medications that may 
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have adverse effects such as drowsiness, confusion, dizziness, 
or nausea which can impair a person’s ability to concentrate 
and drive safely and could be discontinued. The American 
Geriatrics Society (AGS) Beers Criteria for Potentially 
Inappropriate Medication Use in Older Adults is a list of 
medications to be used in caution in older adults as they have 
been found to be associated with poor health outcomes, 
including confusion, falls, and mortality [12]. Examples of at-
risk medications include benzodiazepines, narcotics, and 
sedating antihistamines. Beyond the standard social history 
questions of tobacco, alcohol, and illicit drug use, the clini-
cian should ask about the patient’s physical activity, use of an 
ambulatory assist device such as cane or walker, and basic and 
instrumental activities of daily living (ADLs and IADLs). 
Since activities such as cooking, managing appointments, and 
financial management share similar cognitive functions as 
driving, any difficulties or lack of insight related to at least one 
IADL should warrant further investigation of cognition [3].

Finally, if a patient is diagnosed with a new medical con-
dition or given a medication with potential side effects that 
can impact driving ability, then they must be counseled on 
caution with or cessation of driving for a short period while 
optimizing new medical illness or adjusting medication 
doses. For example, a patient with an acute congestive heart 
failure exacerbation on increased doses of their diuretic may 
be at increased risk for hypotension, dizziness, and even syn-
cope, making it periodically unsafe for them to drive.

 Case (Part 4)

On physical exam, Mr. Driver is afebrile, has an irregularly 
irregular pulse of 82 beats per minute, blood pressure of 132/84, 
respiratory rate of 16, and pulse oximetry of 96 percent on 
room air. He is a well-dressed elderly male but appears tired. 
Cardiopulmonary and abdominal examinations are within 
normal limits. Visual fields are intact, visual acuity is 20/20, 
and fundoscopic examination is normal. A Montreal Cognitive 
Assessment is performed, and he scores 28/30. Examination of 
his lower extremities shows some crepitus over both his knees. 
Neurological exam is normal, including 5/5 strength throughout 
and intact sensation and proprioception. He has normal range 
of motion in his neck, shoulders, and legs. He is unable to rise 
from the chair without use of his arms and takes 12 seconds on 
a Rapid Pace Walk test.

27.2.3   Clinical Exam and Diagnostics

When initial screening reveals an older adult may be at risk 
for medically impaired driving, the clinician should inves-
tigate further. The clinical assessment should be focused on 
three key areas related to driving fitness and also several of 
which may decline with age:

 5 Vision
 5 Cognition
 5 Motor and sensory function

       . Table 27.1 “Red flag” medical conditions

Ocular and 
vestibular disease

Cataracts
Diabetic retinopathy
Macular degeneration
Glaucoma
Retinitis pigmentosa
Ptosis
Field deficits
Decreased contrast sensitivity
Low visual acuity even after correction
Sensorineural hearing loss
Benign paroxysmal positional vertigo

Cardiovascular 
disease

Unstable coronary syndrome
Arrhythmias
Palpitations
Congestive heart failure
Hypertrophic obstructive cardiomyopathy
Valvular disease
Peripheral vascular disease

Respiratory 
disease

Chronic obstructive pulmonary disease
Obstructive sleep apnea

Neurologic 
disease

Dementia
Multiple sclerosis
Parkinson’s disease
Peripheral neuropathy
Cerebral vascular disease including 
transient ischemic attack or stroke
Spinal cord injury
Seizure
Syncope
Autonomic dysfunction
Delirium

Psychiatric disease Depression
Anxiety
Insomnia
Mood disorders
Psychosis
Personality disorders
Alcohol or other substance abuse

Endocrine disease Diabetes specifically hypoglycemia 
attacks
Thyroid disorders
Adrenal insufficiency
Pituitary macroadenoma

Musculoskeletal 
disease

Arthritis and foot abnormalities
Contractures and decreased range of 
motion
Degenerative disc disease or spinal 
stenosis
Inflammation
Pain
History of falls

Other Chronic renal failure
Cancer and chemotherapy
Poor hygiene or lack of grooming

Adapted from Pomidor [3] and Physician’s guide to assessing 
and counseling older drivers [13]

Driving



340

27

The Clinical Assessment of Driving-Related Skills (CADReS), 
created by the American Medical Association in coordination 
with the National Highway Traffic Safety Administration, is a 
toolbox of practical, validated, and office-based assessments 
of the main areas of function related to driving ability [3, 13]. 
The components of the CADReS are listed in . Fig. 27.2.

27.2.4   Vision

The primary sense needed for driving is vision. In all states, 
vision testing is required to obtain your driver’s license, and 
many states also require repeat testing for license renewal.

The aspects of vision that should be assessed include:
 5 Visual acuity
 5 Visual fields
 5 Contrast sensitivity

Far visual acuity is measured using the Snellen E chart (refer 
to 7 Chap. 5). Most states require visual testing for license 
renewal and require a visual acuity of 20/40 for an unre-
stricted license [3]. Patients with visual acuity worse than 
20/40 should restrict driving until vision is corrected. Besides 
testing far visual acuity with a Snellen chart, it is also impor-
tant to consider near visual acuity, to ensure patients can 
read gauges and controls inside of the car. Visual fields are 
evaluated through confrontation testing (refer to 7 Chap. 5). 
Visual field deficits can be the result of several common 
age-related eye conditions such as glaucoma or strokes and 
can affect the ability of drivers to see traffic signs and other 
cars or nearby pedestrians. There are several recent studies 
demonstrating that older adults with visual field deficits are 
at increased risk of motor vehicle crashes [14]. Contrast sen-
sitivity is when a person has difficulty distinguishing objects 
from the background which can be especially dangerous if 
driving at night or during certain weather conditions. In 
older adults, contrast sensitivity has been found to be a valid 
predictor of crash risk; however, it requires special testing 

in an ophthalmology office and thus is not included in the 
CADReS toolbox. It is important to monitor closely for pro-
gression of any visual deficits.

27.2.5   Cognition

All the pieces of cognition should be intact in order for 
an older adult to safely perform the complex task of driv-
ing. Cognition is not routinely tested by states for licensure 
renewal but should be evaluated by physicians taking care of 
older drivers.

The aspects of cognition that should be assessed include:
 5 Memory
 5 Visuospatial skills
 5 Attention
 5 Executive function
 5 Insight

Memory is essential for remembering directions, traffic rules, 
and how to operate a car and for retaining and processing 
new information. Visuospatial skills are needed to process 
distance between other vehicles or objects and predict the 
time needed to slow or stop. Attention is needed to avoid 
distraction and be aware of critical stimuli. Executive skills 
are needed for coordination, problem solving, and plan-
ning. Insight is needed for an older adult to be able to rec-
ognize and understand any limitations that could affect their 
driving. In the CADReS toolbox, the Montreal Cognitive 
Assessment (MoCA) is used as a validated brief cognitive test 
that measures executive function, memory, language, atten-
tion, visuospatial skills, abstract thinking, and orientation 
(refer to 7 Chap. 20). The MoCA includes both the Trails B 
and Clock- Drawing Test. If a patient scores 18 or less on the 
MOCA, interventions are recommended [15]. For the Trail-
Making Test, a completion time of greater than 3 minutes and 
any incorrect element on the Clock-Drawing Test are both 
indications for intervention [16, 17]. The Snellgrove Maze 

•    Rapid Pace Walk or Get Up and Go

•    Clock Drawing Test
•    Trail Making Test
•    Snellgrove Maze Task

•    Functional range of motion

Vision
•    Snellen E Chart

•    Visual �elds by confrontation testing

•    Montreal Cognitive Assessment (MoCA)

Cognition

Motor and
Sensory
Function

       . Fig. 27.2 The Clinical 
Assessment of Driving-Related 
Skills (CADReS)
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task similarly assesses visual perception, abstract thinking, 
and executive function and has been validated as a cognitive 
screen for driving ability in older adults [3].

27.2.6   Motor and Sensory

Driving requires a certain amount of physical strength, 
movement, and sensory input.

Aspects of motor and sensory function that should be 
assessed include:

 5 Mobility
 5 Range of Motion
 5 Strength
 5 Proprioception

Many common musculoskeletal conditions that develop with 
age such as osteoarthritis may limit an older adult’s ability to 
turn over their shoulder when changing lanes or even be able 
to put on their seatbelt. The CADReS toolbox tests somato-
sensory function using the Rapid Pace Walk and/or Get Up 
and Go (refer to 7 Chap. 26) and manual evaluation of range 
of motion and strength. The Rapid Pace Walk measures 
lower limb mobility, trunk stability, and balance, and a score 
of greater than 9 seconds has been associated with increased 
crash risk [18]. A Get Up and Go Test score of 3 or more is 
associated with an increased risk of falling which is associated 
with an increased risk of getting in a motor vehicle accident 
[3]. Patients should also be assessed for impaired propriocep-
tion as it can cause a phenomenon of “pedal confusion” from 
inability to feel or gauge which pedal they are stepping on.

 Case (Part 5)

Mr. Driver agrees to discontinue his use of the over-the-counter 
sleep aid as well as the ibuprofen and is willing to try melatonin 
for sleep and acetaminophen for pain instead. He is given a script 
for physical therapy, and local driving resources are discussed. He 
has agreed to stop driving until his follow-up visit in a few weeks 
to assess if his sleep and pain are improved. His daughter arranged 
for a friend to help with picking her children up for school, and 
Mr. D’s friend is willing to pick him up for golf on the weekends.

27.3   Interventions

Once an older adult is found to be at risk for driving, the 
first step is to distinguish between a progressive disease and a 
treatable one. The goal is to treat any reversible medical con-
ditions, optimize functional deficits, and refer to a special-
ist as needed. It is also important to begin the conversation 
of driving safety and why you are concerned and plan for a 
safe transition if driving cessation is necessary. All chronic 
progressive medical problems should be periodically re-
reviewed for relation to driving safety. If evaluation of an 
older adult did not reveal a driving risk, it still is important 
to discuss tips for safe driving and any medical conditions 
that could progress and later impact driving ability, encour-
age periodic follow-up, and begin planning for alternative 
transportation options.

27.3.1   Treatment and Optimization

If a condition or functional deficit is identified and poten-
tially correctable, then medical treatment and interventions 
should be done until the older adult’s condition has been 
optimized; see . Table 27.2. Depending on the severity of 
the deficit identified in the CADReS, the patient should also 
be counseled on potentially not driving until further evalu-
ation or treatment is pursued and reassured that you will re-
assess their driving fitness once treatment is complete. For 
example, a person with incorrect corrective lenses, cognitive 
impairment due to sensorineural hearing loss, and hypogly-
cemia due to too much insulin may be at similar risk for a 
motor vehicle crash as someone with Parkinson’s disease and 
dementia. Although in both scenarios it would be recom-
mended for the patient to stop driving immediately, the first 
scenario could potentially be treated. After medical optimi-
zation with new glasses, hearing aids, and lower insulin to 
avoid hypoglycemia, re-evaluation may find the patient safe 
to resume driving.

Once an older adult is medically optimized and there is 
no contraindication to driving, the clinician should still pro-
vide education on safe driving tips and become familiar with 
local alternative options of transportation.

       . Table 27.2 Interventions for the three main functional aspects related to driving skills sometimes may require referral to a specialist

Vision Cognition Somatosensory

Cataract removal
Ensure appropriate corrective lenses
Treat underlying cause of vision loss
Adaptive devices for low vision
Occupational therapy referral for 
vision training for field deficits
Surgical repair of ptosis
Educate on driving limitations, such 
as driving during daytime and good 
weather only

Evaluate and treat reversible causes of 
cognitive decline: anemia, vitamin B12/folate 
deficiency, infection, chronic kidney disease, 
hypoglycemia, hypoxia, hypothyroidism, liver 
dysfunction, depression, and side effects of 
medications
Secondary prevention with medical manage-
ment for h/o vascular dementia and/or stroke
Refer to neurology, psychiatry, or neuropsy-
chiatry for further evaluation and treatment as 
needed

Power steering, power brakes, automatic 
transmission, back-up mirrors, blind spot 
sensors
Provide effective pain control, but educate on 
caution of motor vehicle operation with certain 
pain medications (i.e., opioids, muscle relaxants)
Regular physical activity
Physical therapy or occupational therapy for 
mobility, strength, and adaptive tools
Podiatry, orthopedics, and vascular referral 
depending on the issue

Driving
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27.3.2   Referral to Driving Rehabilitation 
Specialist

In instances where driving risk is not clear-cut, referral to a 
driver rehabilitation specialist (DRS) can be helpful. Referral 
to a DRS may also be useful when a patient has function defi-
cits that are not amenable to medical treatment such as spinal 
cord injuries. A DRS can directly evaluate how a functional 
impairment is affecting the actual task of driving. Then, 
based on their assessment, can make objective recommenda-
tions. A DRS is most often an occupational therapist but can 
also be a physical therapist, kinesiotherapist, psychologist, 
or driver educator who has undergone specialty training in 
driving rehabilitation.

A DRS evaluation consists of three aspects:
 5 Driver observation
 5 Vehicle assessment
 5 Interventions if needed

Driver observation consists of many similar clinical assess-
ments already described above in this chapter but also 
includes a comprehensive on-road assessment. This includes 
assessment of the older adult’s ability to transport themselves 
into a vehicle if they require an ambulatory assist device and 
how they adhere to common traffic laws and their aware-
ness and attention to their driving environment. An on-road 
assessment by a DRS is particularly useful for assessing con-
ditions such as inattention, cognitive impairment, fatigue, or 
low vision on the actual task of driving. A DRS will also assess 
the older adult’s vehicle to determine if there is a need for 
modification or special equipment and can even assist with 
patients interested in purchasing a new vehicle. For example, 
if the clinical assessment reveals an older adult has limited 
range of motion in their neck or arms due to chronic osteo-
arthritis, a DRS may recommend a vehicle with a low- effort 
power steering, a back-up camera, and blind spot sensors for 
safe lane changes. Other adaptive devices include installing 
extra mirrors for poor neck range of motion, a spinner knob 
on the steering wheel to compensate for poor hand grip, an 
extended gear shift lever to overcome reduced reach, and 
enlarged side and rear-view mirrors to compensate for visual 
field deficits [3]. A DRS can provide close follow-up for re-
evaluation of driving safety after an intervention is instituted 
and can also assist with alternative transportation plans if 
driving cessation is recommended.

After assessment, a DRS will then give recommendations 
to the driver. Below are examples of possible recommenda-
tions:

 5 Patient may continue driving with no need for 
intervention.

 5 Patient may continue driving but with the following 
restrictions such as avoiding rush hour or not driving at 
night.

 5 Patient should attend a driving instruction course for 
retraining.

 5 Patient should be given adaptive devices to overcome a 
deficit and trained in its use.

 5 Patient should temporarily stop driving until interven-
tions are performed and patient is reassessed for safety.

 5 Patient should permanently stop driving, deficit not 
amenable to intervention.

DRSs referrals can usually be made through local occupa-
tional therapy departments and require a prescription detail-
ing the reason for referral. Further resources can be found on 
the Association for Driver Rehabilitation Specialists and the 
American Occupation Therapy Association websites [19, 20]. 
The clinician should discuss with the patient the reasons for 
referral to a DRS, the goal, and expectations of the referral and 
assist in determining the expected cost. The cost of a driving 
rehabilitation program is most often out of pocket and can 
vary depending on services required. Coverage by Medicare, 
Medicaid, and private insurances is variable and generally 
starts around $300–600 for a full initial assessment. However, 
the cost and benefit of a DRS far outweighs any potential costs 
of vehicle damage, human injury, or death caused by a motor 
vehicle crash. If a DRS is not an option in the local area for a 
patient, other options may include general occupational thera-
pists for evaluation of IADLs, driver’s education instructors or 
programs, or other medical specialists such as a geriatrician.

After an older adult completes assessment and interven-
tion with a DRS, it is important for the referring clinician to 
follow up with the patient in order to reinforce recommenda-
tions and continue planning for alternative transportation 
options if driving safety changes.

27.3.3   Driving Cessation and Transitions

After initial assessment and optimization, the clinician 
must consider if it is still safe for the patient to drive. Ideally 
a discussion about driving safety and a contingency plan 
would happen prior to a patient losing the ability to drive. 
Unfortunately, most often the topic of driving ability in an 
older adult is brought up because a patient or caregiver has 
already noticed limitations or areas of concern. For example, 
cognitive impairment due to Alzheimer’s disease and vision 
loss due to dry age-related macular degeneration are progres-
sive, irreversible diseases that severely impair driving ability. 
In such patients, discussion of immediate driving cessation 
with a patient and their caregivers is imperative. If driving 
cessation is recommended, the conclusion should be clearly 
communicated to the patient and their caregivers and clearly 
documented in the patient’s health record.

One framework that can be helpful when discussing driv-
ing cessation with a patient is a six-step protocol for deliver-
ing bad news by the acronym “SPIKES” [21].
 1. Setting up the interview
 2. Assessing the patient’s perception
 3. Obtaining the patient’s invitation
 4. Giving knowledge and information to the patient
 5. Addressing the patient’s emotions with empathetic 

responses
 6. Strategy and summary

 K. Cummings and H. Fernandez
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First, ensure you have the right environment and amount of 
time to discuss driving cessation with the patient. The clini-
cian should have all the information from history and physi-
cal function testing to be able to share with the patient the 
informed decision. As well, with the patient’s permission, any 
necessary caregivers should be present for the discussion.

Next the clinician should try to understand the patient’s 
perception on their driving ability and why driving is impor-
tant to them. It is particularly important to understand why 
the patient has refused a driving evaluation or refuses to stop 
driving. Driving cessation can have several negative conse-
quences such as social isolation, depression, and decreased 
mobility out of the home [22]. Therefore, it is crucial for the 
clinician to recognize the impacts of not driving may have on 
each individual patient and their family. For instance, a 
patient’s only means of obtaining food or getting to doctor’s 
appointments may have been by driving themselves. Or they 
may be the primary caregiver for someone else who depends 
on them for transportation. In this step, the clinician also 
needs to assess the caregiver’s understanding of the risks of 
the patient continuing to drive, why driving cessation is rec-
ommended, and the caregiver’s ability to assist with alternate 
transportation options. The clinician should also make sure 
the patient wants to hear the results of their driving evalua-
tion and who can this information be shared with.

Step four is information sharing with the patient. The cli-
nician should have an agenda for what should be discussed 
and be prepared to react to emotional responses from the 
patient. Starting the conversation by giving the patient a 
warning shot, such as “Unfortunately, I have some bad news 
to tell you”, can lessen the shock that may follow delivering 
bad news [21]. Next, share information in small pieces, using 
nontechnical words, and check back frequently to make sure 
the patient is comprehending the news. Emphasize that your 
main concern is the health and safety of the patient and that 
of the public, but also validate and address any concerns the 
patient has. Make sure to address the patient’s emotions with 
empathetic responses by observing, giving time, exploring, 
and validating. Showing empathy and sensitivity to a patient’s 
circumstances around driving may help with eventual com-
pliance with your recommendations.

The last step in the discussion of driving cessation is 
planning and follow-through. After exploring the patient’s 
mobility needs and potential barriers, the clinician should 
emphasize their goal to help the patient plan for the future 
and find alternative modes of transportation. Although the 
feasibility of public transportation may be challenging out-
side of major cities, in those without a social support sys-
tem, reliance on local community resources such as buses, 
trains, taxi cabs, walking, community or volunteer shuttles, 
Medi- car, or private care services can allow the older adult 
to remain independent and prevent social isolation. Other 
members of the healthcare team, social workers, and a geri-
atric care manager can be useful resources for transportation 
options as well. As part of follow-through, it is crucial to 
regularly evaluate compliance and more importantly look for 
signs of depression and isolation in patients whom driving 

cessation is recommended. If the plan involves more respon-
sibility on the caregiver for transportation, it is important to 
regularly assess for caregiver burnout and need of increas-
ing support to maintain safe environment for all involved. 
Useful resources for caregiver support can be found through 
the National Family Caregivers Association (7 http://
caregiveraction. org/ or 1-800-896-3650).

Resources for alternative transportation:
 5 National Center on Senior Transportation
 5 AARP, AAA, DMV, NHTSA
 5 University of Michigan Transportation Research 

Institute
 5 Rides in Sight
 5 National Volunteer Transportation Center
 5 Area Agency on Aging
 5 Alzheimer’s Association
 5 The Eldercare Locator (800-677-1116 or 7 www. 

eldercare. gov/)
 5 National Association of Social Workers
 5 Independent Transportation Network (ITN) America
 5 The Health in Aging Foundation
 5 Family Caregiver Alliance

A full list of resources can be found in the Clinician’s Guide 
to Assessing and Counseling Older Drivers [3].

27.3.4   Ethical and Legal implications

Driving cessation is a sensitive topic, and many clinicians 
fear ruining the doctor-patient relationship or discourag-
ing patients from seeking care for new symptoms and are 
thus reluctant to discuss. However, clinicians have an ethi-
cal responsibility to keep the patient and the public safe. 
Additional ethical considerations are patient confidential-
ity and autonomy. Nevertheless, in states where physicians 
are held legally responsible to report unsafe drivers, they 
are protected to do so as “the duty to protect public health 
outweighs the duty to maintain a patient’s confidence” [23]. 
In states without strict reporting laws, the physician must 
first obtain a signed medical release form before disclosing 
the name of an at- risk driver. Regardless of individual state 
laws, to respect the doctor-patient relationship, the clinician 
should inform the patient before reporting them. It may help 
to explain why you feel their condition does not allow them 
to drive safely and that you are ethically responsible for both 
the patient’s and publics’ safety. If an older adult lacks insight 
to their driving risk, intervention may require more involve-
ment of caregivers, courts, and state department of motor 
vehicles. Although it is important to involve caregivers in the 
discussion of driving safety, a patient must first give the clini-
cian permission to contact caregivers and for it to be clearly 
documented. Furthermore, patients with capacity have the 
right to deny permission, and the clinician must respect this 
decision.

Regulations on driver license renewal and reporting poli-
cies for unsafe driver laws vary state by state and can change 

Driving
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over time. Some states find physicians legally responsible for 
reporting unsafe drivers. Thus, it is important for clinicians to 
be familiar with their state reporting laws. There are six states 
currently with mandatory reporting requirements: CA, DE, 
NJ, NV, OR, and PA [3]. Studies found that in these six states, 
physicians were more likely to report [3]. Health profession-
als in 18 out of the 43 states with voluntary reporting laws are 
not protected from liability for civil damages [3]. Each state’s 
licensing requirements for visual acuity may also differ.

The final determination of licensing is legally the respon-
sibility of the state, not the physician. However, the clinician 
can assist by determining which patients are high risk for 
driving accident and should be reported.

List of resources for state-by-state policies:
 5 7 http://lpp. seniordrivers. org/
 5 7 https://www. iihs. org/iihs/topics/laws/olderdrivers
 5 7 https://drivinglaws. aaa. com/

27.4   Conclusion

In summary, assessing driving safety in older adults is impor-
tant for patient and public safety. Obtaining an accurate history 
of driving abilities, medical symptoms, and diseases and assess-
ing visual, cognitive, and physical function can lead to early 
identification and intervention of risk factors or conditions 
that may impair driving skills. Based on the clinical assess-
ment, clinicians should weigh the risks and benefits of driving 
and determine a recommendation. Whether the recommen-
dation is continued driving but with limitations, temporary 
driving cessation until further assessment completed or medi-
cal condition optimized, or immediate driving cessation, it is 
important to plan ahead and provide alternative transportation 
resources. Driving cessation can have serious implications on 
older adults’ social and emotional well-being. When discuss-
ing the recommendation for a patient to stop driving, clini-
cians need to be supportive, sensitive, and empathetic. Overall, 
assessing driving skills in older adults requires comprehensive 
evaluation, re-evaluation, and thoughtful management and 
planning to keep patients safe while also maintaining quality of 
life. The American Geriatrics Society in coordination with the 
National Highway Traffic Safety Administration has created a 
free app called “Safe Older Drivers” that can be downloaded 
on any smartphone or tablet which contains many resources 
discussed in this chapter for assessing and counseling older 
drivers.
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28.1   AAMC Competency

The graduating medical student, in the context of a specific 
older adult patient scenario, must be able to:

Health Care Planning and Promotion

15 Accurately identify clinical situations where life expec-
tancy, functional status, patient preference, or goals of 
care should override standard recommendations for 
screening tests in older adults.

28.2   Cases

Consider the following two patients who present to establish 
primary care. While the two patients are of the same chrono-
logic age, they differ substantially in their comorbidities and 
functional status. We will use these contrasting patient pre-
sentations to help illustrate clinical situations where life 
expectancy, functional status, patient preference, or goals of 
care should override standard recommendations for screen-
ing tests in older adults.

 Case 1

Mr. Jones is a 75-year-old male who 
presents to establish care. Overall, he 
feels well, “just slower than I used to be.”
Past Medical History:

 5 Coronary artery disease (status-post 
stent placement 8 years ago and again 
2 years ago)

 5 Ischemic cardiomyopathy (ejection 
fraction of 30%)

 5 Atrial fibrillation (diagnosed when 
patient presented with a stroke 5 years 
ago)

 5 Cardioembolic stroke with residual 
deficits

 5 Hypertension
 5 Hyperlipidemia
 5 Type II diabetes mellitus (complicated 

by nephropathy, retinopathy, and 
neuropathy)

 5 Chronic obstructive pulmonary 
disease

 5 Benign prostatic hyperplasia

Medications:
 5 Aspirin
 5 Coumadin
 5 Lisinopril
 5 Carvedilol
 5 Nifedipine
 5 Atorvastatin
 5 Metformin
 5 Glargine
 5 Gabapentin
 5 Budesonide/formoterol
 5 Albuterol as needed
 5 Tamsulosin

Social History:
Mr. Jones lives in an apartment with his 
wife, who is in charge of all finances, 

helps with his medications, and all other 
household chores, “I don’t do much 
around the house.” Since his stroke, he 
has had a caregiver who comes twice a 
week to help with bathing. He has a 
shower chair and uses a walker, “I use the 
walker most when I need something to 
rest on when I’m out and about.”

 5 Current smoker, 1 pack daily for 
50 years. “I’ve quit in the past, but after 
my stroke I started up again and 
haven’t been able to drop it again.”

 5 An occasional beer over the holidays.

Physical Exam:
 5 Vitals: BP 145/81, HR 63, afebrile, 

weight 210 lbs, height 5′10″ (BMI 30).
 5 General: Obese, pleasant male, short 

of breath after walking from the 
waiting room to the exam room.

 5 Eyes: Arcus senilis. Pupils equal and 
reactive to light. Spectacles in place.

 5 HENT: Well-fitting dentures in place, 
oropharynx clear. Cerumen impaction 
bilaterally.

 5 Cardiovascular: Irregularly irregular. S4 
present. 2/6 early-peaking crescendo-
decrescendo murmur, loudest at right 
upper sternal border, without 
radiation. Jugular venous pressure 
9 cm H2O at 30 degrees. 2+ symmetri-
cal radial and posterior tibial pulses 
bilaterally.

 5 Pulmonary: 1 sentence dyspnea. No 
use of accessory muscles. Distant 
breath sounds bilaterally, with faint 
bibasilar crackles. No wheezing.

 5 Abdominal: soft, nontender
 5 Neurologic: Cranial nerves II–XII intact. 

4+/5 strength left lower extremity (per 

patient and wife, this is chronic), 5/5 
strength remainder of extremities. 2+ 
patellar reflexes bilaterally, 1+ achilles 
reflexes bilaterally. Decreased 
sensation with vibration and monofila-
ment testing bilateral feet to ankles. 
Coordination intact. No cogwheeling 
or rigidity.

 5 Extremities: Chronic venous stasis 
changes with woody induration. 1 mm 
pitting edema bilateral lower 
extremities to mid-shin.

 5 Skin: Scattered solar lentigo bilateral 
arms and face. Several old bruises on 
shins and arms.

Cognitive Evaluation:
 5 Montreal Cognitive Assessment 

(MoCA): 17/30 (missed trails B, cube, 
and clock (0/5); 2/3 on serial 100 s; 1/5 
on delayed recall; missed 1 on 
abstraction and 2 on orientation)

 5 PHQ-2: 0 points

Gait/Balance Assessment:
 5 Get Up and Go: Used arms to push out 

of chair; walked slowly with use of 
walker with a deliberate, narrow gait. 
Unsteadiness on turn. Returned slowly 
to chair and used arms to return to 
seated position. Some pursed lip 
breathing at the end of this. The total 
time it took for him to walk 10 feet and 
back was approximately 30 seconds.

 5 Static Balance Tests: No difficulty with 
feet together. Unable to hold 
semi-tandem for more than a second. 
Unable to place feet in proper position 
for full tandem.

 L. C. Yourman et al.
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Considerable uncertainty exists on when and how to screen 
older adults for diseases such as cancer, cardiovascular dis-
ease, and diabetes. In part, this is because the oldest and the 
sickest patients are often excluded from the studies that pro-
vide the evidence-base for screening guidelines. For example, 
there is a paucity of randomized controlled trial data to guide 
cancer screening in adults older than 75 years of age [1].

Age-based screening guidelines provide thresholds for 
screening a geriatrics population with the goal of maximizing 
benefit over harm. For example, because after age 75, the older 
adult is generally less likely to benefit from cancer screening, 
harm from screening may outweigh potential benefit. While 
age-based guidelines hold value, these guidelines are based on 
the average life expectancy for a given age, that is, they rest on 
the assumption that two older adults age 76 years old will each 
live the same number of years before they die. As exemplified 
by the two patients we will discuss, there is significant hetero-
geneity in life expectancy for older adults.

A patient’s life expectancy matters for decisions about 
whether to screen for a disease because if the patient is not 
likely to live long enough to die from the disease, then he or 
she will not benefit from a screening program. For example, 
a frail older adult whose life expectancy is shortened by other 
comorbidities and declining functional status may be more 
likely to die with that colon cancer than from that colon can-
cer. Furthermore, screening tests carry potential harm such 
as complications from the screening procedure. Clinicians 
should individualize decisions about screening taking into 
account the heterogeneity among older adults of the same 
age and patient preferences.

Using cancer screening as a paradigm, this chapter sug-
gests a five-step person-centered framework for screening 
decisions for older adults:

 1. Recognize the heterogeneity of aging and factors that 
influence life expectancy.

 2. Identify the current societal screening guidelines for 
older adults and their differences.

 3. Understand characteristics of screening tests, such as 
lagtime to benefit, potential immediate harms, and 
screening biases.

 4. Elicit patients’ preferences and values to guide shared 
decision-making.

 5. Consider a patient’s predicted life expectancy, 
likelihood to benefit accounting for test characteris-
tics, and patient preferences when making individual-
ized screening decisions in older adults.

1. Recognize the heterogeneity of aging and factors that 
influence life expectancy.

“Heterogeneity of aging” refers to the broad range of “pheno-
types” among older adults. Multiple studies have examined 
how the following factors may help account for the large 
variation in disease and disability that is seen in older adults 
of the same age group [2]. These factors include:

 5 Environment
 5 Childhood diseases
 5 Health behaviors
 5 Genetic links

Considering the multitude of factors that influence how 
we age, it may be less surprising how much life expectancy 
can vary for patients in the same age group. When median 
life expectancies are stratified by quartile (see . Fig. 28.1), 
the heterogeneity of aging and life expectancy is readily 
apparent [1].

 Case 2

Mrs. Smith is a 75-year-old female who 
presents to establish care. She has no 
symptoms or concerns.
Past Medical History:

 5 Hypertension
 5 Hypothyroidism

Osteoporosis Medications:
 5 Amlodipine
 5 Levothyroxine
 5 Alendronate

Social History:
She has been living alone since her husband 
of 47 years passed away last year. Before he 
passed away, she was his primary caregiver. 
She continues to pay her own bills, does her 
own grocery shopping, and does not require 
help with any Instrumental Activities of Daily 
Living or Activities of Daily Living, “I’ve 
always been independent.” Enjoys organiz-

ing and leading discussions at her book club 
and going on 2-mile walks with friends 
several times a week.

 5 Never smoker.
 5 One glass of wine at book club, weekly.

Physical Exam:
 5 Vitals: BP 121/74, HR 72, afebrile, 

weight 135 lbs, height 5′5,″ BMI 22.5
 5 General: Well-developed female, 

appearing younger than stated age
 5 Eyes: Pupils equal and reactive
 5 HENT: Thinning hair. Well-fitting 

dentures in place
 5 Cardiovascular: Regular rate and rhythm. 

No extra heart sounds. 2+ symmetrical 
radial and posterior tibialis pulses

 5 Pulmonary: Comfortably breathing on 
room air. Clear to auscultation bilaterally

 5 Abdomen: Soft, nontender

 5 Neurologic: Cranial nerves II–XII intact. 
5/5 strength bilateral upper and lower 
extremities. Sensation intact to light 
touch and vibration throughout

 5 Skin: Several seborrheic keratoses on arms

Cognitive Evaluation:
 5 Montreal Cognitive Assessment 

(MoCA): 27/30 (4/5 delayed recall)
 5 PHQ-2: 0 points

Gait/Balance Assessment:
 5 Get Up and Go: Able to rise from chair 

without use of side arms and it takes 
her approximately 15 seconds to walk 
10 feet, turn, and return to her chair.

 5 Static Balance Tests: No difficulty with 
semi-tandem and feet together. Lost 
balance with full tandem after 
5 seconds. Normal for her age.
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28.2.1   Factors That Influence Life  
Expectancy

Evidence suggests that many factors other than age exert a 
strong influence on a patient’s life expectancy. Such factors 
include:

 5 Sex (females live longer)
 5 Physical function
 5 Cognitive function
 5 Comorbid medical conditions (i.e., congestive heart 

failure, cancer, COPD, diabetes)
 5 Ethnicity
 5 Socioeconomic status
 5 Environmental factors (i.e., diet, exercise, pollution)
 5 Genetics

28.2.2   No One Has a “Crystal Ball” (and Not 
All Patients Want One)

A prognosis is a predication about what is most likely to hap-
pen to a patient in the future, and the science of prognostica-
tion is early in its development. While this chapter provides 
examples of tools that can help clinicians make predictions 
about a patient’s life expectancy, it is important to remember 
that these predictions are only probabilities. For example, it 
would be inappropriate to tell Mrs. Smith, “I have great news, 
you will live to 92 years old!” A more adept communication 
would be to tell Mrs. Smith, “It is my assessment than you are 
in excellent health, and patients who are in excellent health 
often live well into their 90s.” Further, for a variety of per-
sonal or cultural reasons, some older adults prefer not to dis-
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cuss their life expectancy, though studies suggest that many 
do and the vast majority would like to at least be provided the 
option to discuss it.

28.2.3   Tools to Improve Prediction of Life 
Expectancy

Inherent uncertainty of prognostication aside, studies sug-
gest that combining clinical judgment with evidence-based 
prognostic tools results in more accurate predictions than 
either alone [3].

Examples of evidence-based prognostic resources include:
 5 Actuarial tables
 5 Census reports
 5 Life expectancy tables
 5 E-prognosis – 7 www.eprognosis.org (a compilation of 

prognostic indices for mortality in older adults with 
multiple comorbidities)

 5 Palliative Performance Index (for patients of any age 
with a terminal cancer)

 5 Literature that explores mortality rates on the basis of 
health status

Before using any tool to make a prediction for a patient, it is 
important to consider whether it was studied in a population 
that included people similar to your patient, as well as  
how accurately the tool has performed when tested in other 
populations [3].
 (a) Life Expectancy Tables Stratified by Overall Health

Life expectancy graphs provide a general idea of the distri-
bution of median life expectancies for a given sex and age. 
Clinicians can stratify patients into life expectancy quar-
tiles based on their clinical judgment of whether that 
patient’s health status is above (75th percentile), at (50th 
percentile), or below average (25th percentile) for their age 
and sex [1].

 Case Application of Lifetable Graphs by Overall Health Status to Predict Life Expectancy for Mr. Jones and Mrs. Smith

For example, a clinician might consider Mr. 
Jones to be in the lowest quartile due to his 
functional problems such as needing help 
with showers, transfers, medications, and 
other instrumental activities of daily living. 
He also has multiple medical problems 
including coronary artery disease, ischemic 
cardiomyopathy, diabetes, and history of 

stroke. Using the lifetables graphs, his life 
expectancy is an estimated 4.9 years 
(75-year-old male, lowest quartile).

In contrast, Mrs. Smith might be 
considered in the highest quartile as she is 
quite functional and has minimal comor-
bidity. Using the lifetables graphs, her life 

expectancy is an estimated 17 years 
(75-year-old female, highest quartile).

In this case example, despite both 
individuals being the same age, differences 
in sex and our estimate of quartile ranking 
based on health status suggest a signifi-
cantly different life expectancy.

 (b) Life Expectancy Tables Stratified by Functional Status

After age and sex, function is the strongest predictor of life 
expectancy [1]. Estimating quartiles can be difficult, so some 
clinicians stratify patients based on function. One study even 
used epidemiological data to create life expectancy tables 
organized into three functional groups associated with differ-
ent life expectancies:

 5 Independent
 5 Mobility Disabled (inability to walk half a mile and/or 

walk up and down a flight of stairs without help)
 5 ADL Disabled (needing help with bathing, transferring, 

dressing, eating, or using the toilet) (See . Fig. 28.2)

 Case Application of Lifetable Graphs by Function to Predict 
Life Expectancy for Mr. Jones and Mrs. Smith

Using life expectancy tables based on that study (see . Fig. 28.1, 
Functional Status Lifetable Graph), Mr. Jones is considered ADL 
disabled and would therefore be in the lowest quartile of life 
expectancy for his age group (4 years). In contrast, Mrs. Smith is 
considered independent, and would therefore be in the highest 
quartile of life expectancy for her age group (13 years).
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(c) Prognostic Indices

A prognostic index is a clinical tool that quantifies the con-
tributions that various components of the history, physical 
exam, and labs make toward a diagnosis, prognosis, or 
likely response to treatment. In the example of a prognostic 
index provided in (. Fig. 28.3) [1], answering 11 questions 
(e.g., history of diabetes, difficulty walking several blocks) 
about Mr. Jones will generate a prediction of his mortality 
risk within the next 5  years (69%) and 9  years (92%). A 
compilation of prognostic indices and a guide to interpret-
ing and communicating their results can be found at 
7 www.eprognosis.org.
 2. Identify the current societal cancer screening guide-

lines for older adults and their differences.

Approximately 39.6% of the US population will be diagnosed 
with cancer at some point during their lifetime [4]. In an 
effort to promote early detection and decrease mortality, the 
US Preventive Services Task Force (USPSTF), American 
Cancer Society (ACS), and other specialty societies have 
developed cancer screening guidelines. Differences in guide-
lines exist for various reasons including:
 1. Differences in guideline panel’s structure. Guideline panel 

members may be comprised of specialists, primary care 
clinicians, or both. Panels often include other healthcare 
experts including epidemiologists, public health 
specialists, or statisticians. The composition of the panel 
likely influences perspectives through which evidence is 
interpreted. For example, oncologists, whose clinical 
practice consists of diagnosed cancer patients and whose 
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exposure is predominantly to witness the benefits of 
treatment, may be more likely to be biased toward more 
aggressive screening guidelines. On the other hand, 
primary care physicians, who more frequently see 
patients that screen negative for cancer, may be biased 
toward more conservative screening guidelines.

 2. Differences in weight assigned to evidence. For cancer 
screening, scientific evidence and statistics help describe 
the continuum of benefit versus harm. However, 
guidelines are essentially value judgments as to where to 
set thresholds for recommendations.

As previously discussed, age-based guidelines are compli-
cated for older adults given the relative lack of data in this 
population as well as the variation in screening benefit 
versus harm based on life expectancy. The following sec-
tion reviews the current screening guidelines for asymp-
tomatic patients at average risk for malignancy, 
highlighting those specific to older adults and taking into 
account life expectancy.

28.2.4   Breast Cancer

For women 75 years or older, the USPSTF recommendation 
states that the current evidence is insufficient to assess the 
balance of benefits and harms of screening mammography 
[5]. The American Cancer Society (ACS) recommends 
screening should continue as long as the patient is in good 
health and expected to live 10  years or longer [7]. The 
American College of Obstetrics and Gynecology (ACOG) 
recommends offering annual mammography for patients 
>40 years of age without specification of age-based thresh-
olds or life expectancy [9].

28.2.5   Cervical Cancer

For women age 65 or older, both the USPSTF and the ACS 
recommend against screening if there has been prior ade-
quate screening and the last three tests have been normal [5, 
7]. Also, patients who have had a total hysterectomy (uterus 
and cervix removed) for reasons not related to cervical can-
cer and pre-cancer do not need continued testing. All women 
who have been vaccinated against HPV should still follow 
screening recommendations.

28.2.6   Colorectal Cancer

The USPSTF, ACS, and American College of Gastroenterology 
(ACG) recommend screening for patient ages 50–75  years 
[7]. There are various screening methods available, which the 
ACG has grouped into cancer prevention tests and cancer 
detection tests (. Table 28.1) [5, 10]. There should be shared 
decision-making regarding the type of screening test to pur-

sue, as the data does not clearly demonstrate that any one 
screening strategy is superior to another. The best test is the 
one that is most likely to promote patient adherence to 
screening over time [6]. The guideline emphasizes individu-
alized screening for colorectal cancer in adults aged 
76–85 years. Adults in this age group who have never been 
screened for colorectal cancer are more likely to benefit and 
should be considered for screening. However, screening is 
most appropriate for patients who are healthy enough to 
undergo treatment if cancer is detected, and do not have 
comorbid conditions that would significantly limit life 
expectancy [6].

28.2.7   Lung Cancer

The USPSTF recommends annual low-dose computed 
tomography (LDCT) for all adults 55–80  years of age who 
have a 30 pack-year smoking history and currently smoke or 
quit within the last 15 years. Screening should be discontin-
ued once a person has not smoked for 15 years or develops a 
health problem that substantially limits life expectancy or the 
ability or willingness to have curative lung surgery [5]. The 
ACS recommends screening for annual LDCT for patient 
aged 55–74 years of age who are in good health [7].

28.2.8   Prostate Cancer

The USPSTF recommends against prostate-specific antigen 
(PSA)-based screening for prostate cancer for men 70 years 
and older [5]. The ACS recommends shared decision-making 
for PSA testing starting at 50 years of age [7]. The American 
Urological Association (AUA) recommends shared decision-
making with annual PSA for patients 55–69  years of age. 
They do not recommend screening in patients ≥70 years old 
or with less than a 10–15  year life expectancy [11] 
(. Table 28.2).

       . Table 28.1 Cancer prevention and detection tests (if any of 
the tests other than colonoscopy are positive, need to do 
colonoscopy) [7]

Cancer prevention testsa Cancer detection tests

Colonoscopy (every 10 years)
CT colonography (every 
5 years)b

Flexible sigmoidoscopy 
(every 5 years)
Double-contrast barium 
enema (every 5 years)

Fecal immunochemical test 
(FIT) (annual)c

Guaiac-based fecal occult 
blood test (FOBT) (annual)
Stool DNA test (every 3 years)

aPreferred over detection tests per ACG recommendations
bPreferred radiographic screening alternative, per ACG 
recommendations
cPreferred cancer detection test, per ACG recommendations
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 3. Understand characteristics of screening tests, such as 
lagtime to benefit, principles of screening, and screen-
ing biases.

“Lagtime to benefit” is defined as the time between the preven-
tive intervention and the time when improved health out-
comes are seen [12]. Harm and complications are most likely 
to occur during the preventive intervention time and benefit is 
most likely to occur over time. Screening tests differ in lagtime 
to benefit. For example, studies suggest that on average it takes 
over 10  years for 1 death from colorectal cancer to be pre-
vented for every 1000 patients screened [13] (see . Fig. 28.4). 
If it generally takes 10 years to benefit from colorectal cancer 
screening, then harm would likely exceed benefit for an indi-
vidual with a predicted life expectancy of less than 5  years. 

Additionally, factors associated with limited life expectancy 
are also risk factors for complications from interventions, fur-
ther increasing the risk of harm versus benefit.

Assessing an older patient’s life expectancy together with 
lagtime to benefit may help clinicians identify which patients 
are more likely to benefit from screening and which patients 
are more likely to be harmed. The following algorithm has 
been suggested by experts [12]:
 1. Estimate the patient’s life expectancy (LE)
 2. Estimate the preventive intervention’s lagtime to benefit 

(LtB)
 3. (a)  If LE >> LtB, the intervention may help and should 

generally be recommended.
(b)  If LE << LtB, the intervention is more likely to harm 

and generally should not be recommended.

       . Table 28.2 Societal recommendations for cancer screening specific to older adults

US Preventive Services Task 
Force (USPSTF)

American Cancer Society (ACS) [4] Specialty Societies

Colorectal cancer >75 years old: stop screening if life expectancy <10 years

Lung cancer 55–80 years old with 30 pack-year history and quit in the last 15 years: annual LDCT

Breast cancer ≥75 years old: likely little benefit 
to continued screening if life 
expectancy <10 years

≥55 years: biennial mammograms, but may also opt to continue annually. 
Continue screening until life expectancy <10 years

Cervical cancer ≥65 years old with three consecutive negative pap or two consecutive 
negative pap with contesting within the past 10 years, with most recent 
test performed 5 years ago: no further screening
Hysterectomy with removal of cervix and no history of precancerous 
lesion: no further screening

Prostate cancer PSA testing not recommended ≥50 years old: shared decision-
making. Recommend against 
screening if life expectancy <10 years

55–69 years old: shared decision-making
≥70 years old: stop screening if life 
expectancy <10–15 years
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(c)  If LE ~ LtB, the benefits versus harms of the preven-
tive intervention are a “close call” and patient 
preferences (e.g., the degree of importance placed on 
the potential benefits and harms) should play the 
dominant role in decision-making.

While life expectancy and lagtime to benefit are the most 
important considerations when making screening decisions 
on an individual level, it is also important to understand 
screening characteristics for population-based screening strat-
egies. Fundamental principles of screening include:
 (A) Considerations about the disease for which to be screened

 1. The disease must have an asymptomatic state and 
progress to a symptomatic state.

 2. The disease must be sufficiently prevalent in the 
population.

 3. The disease must cause significant morbidity and 
mortality.

 4. Treatments must be available that will beneficially 
affect morbidity and mortality.

 (B) Considerations about the tests for the disease
 1. The screening test must be a good test (e.g., sensitiv-

ity/specificity, PPV/NPV).
 2. The evaluation of the screening program must avoid 

the common significant biases.
 3. The screening test must be cost-effective.

 (C) Considerations about the patient(s) to be screened
 1. The screening test must be acceptable to the patient.
 2. The patient must have sufficient life expectancy to 

derive benefit from the potential life gained by the 
screening program.

Fundamental principles of screening apply to all populations 
but certain elements may need special considerations in a 
geriatrics population. For example, many diseases have a 
higher prevalence in older adults and can cause significant 
mortality. However, treatments that beneficially affect mor-
bidity and mortality in the general population may not be 
beneficial in a population with limited life expectancy. Fur-
ther, while a screening test may be an accurate test in terms of 
sensitivity and specificity, it may detect disease that is incon-
sequential to some populations or give a false sense of 
increased survival based on potential screening biases.

28.2.9   Screening Biases

28.2.9.1   Overdiagnosis Bias
Overdiagnosis can occur when there is an overestimation of 
screen-detected cases due to the inclusion of pseudodisease, 
subclinical disease, or slow growing disease that would not 
become overt before the patient dies of other causes.

Example: A 76-year-old woman has breast cancer that is 
unknown to her as she has no symptoms. She may choose to 
discontinue breast cancer screening, the breast cancer is 
never diagnosed, and she dies of a heart attack at age 80. She 

may choose to undergo breast cancer screening, the cancer is 
diagnosed, she recieves surgery and radiotherapy, and she 
dies of a heart attack at age 80. This is an example of overdi-
agnosis bias detected by screening, and treatment ultimately 
may not have affected her survival.

28.2.9.2   Lead Time Bias
Lead time bias can occur when screening finds an asymp-
tomatic cancer earlier than that cancer would normally 
have been diagnosed, but the earlier diagnosis does nothing 
to change the overall disease course or patient mortality. 
The earlier diagnosis provides the appearance that the 
screening intervention lead to longer survival, but in actu-
ality, the longer survival was due to the disease being identi-
fied earlier.

Example: Two 72-year-old gentlemen with a history of 
tobacco use have lung cancer. Neither have symptoms. The 
first patient is diagnosed with lung cancer by a screening test 
at age 75. He receives treatment and lives up to 80 years old, 
hence a survival after cancer diagnosis of 5 years. The second 
patient does not undergo screening, but develops symptoms 
from lung cancer at age 77 and is diagnosed at that time. He 
also receives treatment and lives up to 80 years old. However, 
his survival after cancer diagnosis is only 3  years. Despite 
both men living to the same age, the screened individual 
appears to have a longer survival. This is an example of lead 
time bias (see . Fig. 28.5).
 4. Elicit patients’ preferences and values to guide shared 

decision-making.

Eliciting patient preferences and values is a key component 
of shared decision-making. One suggested approach to elicit-
ing these values is a shared discussion about short- and long-
term goals. Short-term goals prioritize immediate symptom 
control and health needs, which may become the only focus 
for patients with limited life expectancy. Long-term goals 
include chronic disease management, and preventive care 
and health promotion, and are more likely to be discussed 
with healthy older adults.

Some examples of introductory open-ended questions to 
facilitate these discussions are:

 5 “What are the values that you hold for your medical 
care?”

 5 “What is most important to you in life?”
 5 “What are your thoughts about cancer screening?”
 5 “Would you tell me about your past experiences with 

cancer screening?”
 5 “What do you hope to gain through screening for 

______ cancer?”
 5 “Discussing cancer screening provides us an opportunity 

to discuss your overall thoughts and preferences for your 
medical care. It’s important to understand what tests and 
procedures can do for us, and what we would do with 
the information these tests would provide. Have you 
thought about your wishes for how you would like your 
medical care to help you?”
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Shared decision-making usually entails strategies such as 
ask-tell-ask, in which the clinician (1) asks the patient for his/
her understanding about the decision at hand and (2) offers 
information about the decision such as risks and benefits.
 5. Consider a patient’s predicted life expectancy, 

likelihood to benefit accounting for test characteris-

tics, and patient preferences when making individual-
ized screening decisions in older adults.

The final step of this framework requires synthesizing all of 
the information from the previous steps into formulating a 
final shared decision.

Control group
Time

Time
Screened group

Lead time

Diagnosis confirmed

Survival time

Lead time bias

Survival time

Patient dies

Patient diesSymptoms Diagnosis
confirmed

       . Fig. 28.5 Lead time bias

Should Mr. Jones and Mrs. Smith be 
screened for colon cancer?
Final Discussion with Patients:
Clinician: “What do you hope to gain 
through cancer screening?”
Mr. Jones: “I’ve got too much on my plate 
right now to think about another test. I’d 
love to focus on getting my energy back 
and getting off some of these medications 
if possible.”
Mrs. Smith: “I want as much time around 
as possible, I hope to see my grandchildren 

get married. I don’t mind more tests and 
procedures.”

For Mr. Jones, taking into account 
predicted life expectancy (4–5 years), 
likelihood to benefit (lagtime to benefit 
10 years), and patient preferences, a shared 
decision with Mr. Jones would likely result 
in stopping colon cancer screening at this 
time.

In contrast, a shared decision with Mrs. 
Smith would likely result in continuing 
screening given her predicted life expec-

tancy (13–17 years), likelihood to benefit 
(lagtime to benefit 10 years), and patient 
preferences.

The decision-making process for these 
two patients, of the same age but with 
different health status and goals of care, 
illustrates how screening decisions in older 
adults require individualization. This frame-
work can be applied to many other preven-
tive care measures for older adults.

 Case Conclusion
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29.1  What Is Advance Care Planning?

Advance care planning (ACP) is the process of helping a 
patient discuss and document wishes for future medical care 
in the event that they later lose decision-making capacity. 
Many people lose decision-making capacity when they 
become seriously ill or are at the end of life, and discussing 
and documenting preferences ahead of time help a patient’s 
care team, family, and friends respect the patient’s wishes for 
care. This is a process that can be done at any point in care, 
but ideally starts early, in a setting where a patient has time to 
think and decision-making is not an emergency. Key ele-
ments of advance care planning include identifying a surro-
gate decision-maker who can make decisions on behalf of a 
patient who has lost capacity and discussing a patient’s pref-
erences for location and focus of medical care in the future.

29.2  What Are the Benefits of Advance  
Care Planning?

Advance care planning has been shown to have a variety of 
benefits for the patient, the family or other decision-mak-
ers, and the health-care team. Benefits to the patient 

include increased likelihood that a patient’s values and 
treatment preferences will be respected during serious ill-
ness or end of life [4]. Advance care planning has also 
been shown to increase quality of life during the dying 
process [17]. Although most people when asked express a 
wish to die at home, the majority in the United States die 
in the hospital [15]. Eliciting patient preference on the 
location they wish to be in when they die can decrease 
hospitalization at the end of life. Advance care planning 
has also been shown to increase the likelihood of a patient 
using hospice services and decrease use of intensive care 
at the end of life [16].

Benefits to the family of a patient who has expressed 
wishes for future care include decreased decision-making 
burden and lower levels of stress and anxiety after a family 
member’s death [5]. For patients who may have multiple 
family members participating in medical decision-making, 
having a clear sense of the patient’s goals and preferences 
can decrease the likelihood of conflict between the 
decision- makers. Finally, health-care professionals have 
been shown to have less moral distress caring for patients 
at the end of life when patients have expressed preferences 
for care [7].

Edith Jones is a 70-year-old woman with a 
history of hypertension who was diagnosed 
1 month ago with lung cancer. She comes 
to the clinic to see her primary care 
physician, Dr. Hong, for the first time since 
her new diagnosis. Other than a dry cough, 
she is feeling well.

Ms. Jones is a retired nurse who lives 
alone in Queens, NY. She has three grown 
children. She separated from her husband, 

Arthur Jones, 5 years ago after he had an 
extramarital affair, but they remain legally 
married to one another. Following her cancer 
diagnosis, she is wondering about prognosis 
but is not sure how to ask. Her cousin died of 
cancer on a mechanical ventilator in an ICU a 
few years ago, and Ms. Jones would never 
want to be in a similar circumstance, but has 
never spoken about this with her family as 
she does not want to worry them.

At the visit, Dr. Hong focuses on 
making sure Ms. Jones understands her 
upcoming cancer treatment plan and 
updating her influenza vaccine. At the end 
of the visit as Dr. Hong is leaving the exam 
room, Ms. Jones asks, “do I need to get my 
affairs in order?” Dr. Hong suggests she 
make an appointment to come back in 
1 week so they can spend dedicated time 
talking about advance care planning.

 Case Part 1: Edith Jones

29.3  When Should Advance Care Planning 
Discussions Take Place?

Ideally, the process of advance care planning begins in the 
outpatient setting with a health-care provider who knows the 
patient well. A discussion can be triggered by a change in a 
patient’s clinical status, a new diagnosis, or a recent hospital-
ization. The scope and urgency of the discussion will likely 
depend on the patient’s condition. For example, with a patient 
who is generally healthy, a conversation may focus on select-
ing a surrogate decision-maker as a routine part of medical 
care. In contrast, for a patient who is medically unstable, the 
discussion might address specific preferences about intuba-
tion or other medical treatments being considered by the 
care team. Advance care planning is a topic that can be read-
dressed periodically over time.

29.4  Who Should Engage in Advance Care 
Planning?

Discussing preferences for future medical care is appropriate 
for all people, as everyone is at risk for serious illness and loss 
of capacity to make medical decisions. Certain groups of 
patients are at higher risk of losing capacity. These include 
older people, particularly those with frailty or multiple medical 
problems. Patients in the early stages of dementia who are able 
to express preferences for medical care may benefit from docu-
menting their wishes before their memory loss progresses.

Selecting a health-care proxy can be particularly impor-
tant for patients whose preferred decision-maker may not 
correspond to the individual automatically selected as the 
surrogate by state law. These patients can include those in 
same sex partnerships, unmarried couples, and single people.
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Ideally, ACP discussions should include the patient, any 
family members or friends the patient wishes to involve, 
and members of the medical care team. The optimal discus-
sion would include a patient’s primary care provider or 

other practitioner who knows the patient well and is 
involved over time. This is not always feasible, however, and 
in a hospital setting, any member of the care team may be 
involved.

29.5  Documenting ACP Preferences

Advance directives (ADs) are documents that record a 
patient’s wishes for medical care and identify his or her cho-
sen decision-maker. The Patient Self-Determination Act, a 
federal law passed in 1990 requires hospitals and other health 
organizations to inform patients of their health-care rights, 
including the right to prepare an advance directive. ADs 
become applicable only when a patient loses the capacity to 
make his or her own health-care decisions.

Many patients have thought about advance directives but 
have not completed a document or communicated their 
wishes with their health-care team. A large study of hospital-
ized elderly patients found that while 76.3% of patients had 
thought about end-of-life care, only 55.3% had spoken with 
any member of their care team about their wishes, and only 
30.2% had documentation in their chart about their prefer-
ences [9]. Another study of community dwelling elders 
showed that while 88% preferred to die rather than be perma-
nently on a ventilator, only 15% of them had this information 
listed in their medical record [20]. These studies highlight the 
importance of asking patients about preferences and encour-
aging them to document and communicate their wishes.

Substantive vs. Process Directives Advance directives fall into 
two main categories, substantive and process. In a substantive 
directive, a patient compiles a list of preferences for care in the 
event that they are unable to communicate wishes at a future 
time. Examples of these documents include living wills, a form 
called Five Wishes (valid only in certain states), and a personal 
wishes statement. Typically, substantive directives cover topics 
such as CPR, mechanical ventilation, and other potentially life- 
sustaining measures. Some include preferences about more 
specific interventions including whether a patient would want 
artificial nutrition through a gastric tube or dialysis if he or she 
developed kidney failure. Topics such as organ donation after 
death are sometimes addressed as well.

One problem in substantive directives is that it is gener-
ally impossible to anticipate the specific clinical scenario a 
patient might end up in and that the directions contained 
within may not be relevant to the issues at hand. For instance, 
many living wills provide specify the type of care to provide 
if a patient is in an irreversible coma or persistent vegetative 
state. Many patients who lack capacity are not in a coma or 
vegetative state, so the guidance provided is not helpful to the 
medical team. Also, living wills often contain ambiguous lan-
guage including “extraordinary means” and “unnatural pro-
longation of life” that require interpretation. For this reason, 
it is often helpful for patients to complete a process directive, 
meaning that they designate a person to make medical deci-
sions on their behalf.

A second problem with living wills and other substantive 
directives is that they are sometimes ignored. A major trial in 
the 1990s found that living wills had minimal impact on end- 
of- life care [15]. In addition, many patients are not sure what 
type of care they would want in a future situation. One study 
found that 45% of people were not sure what kind of care they 
would want, even in a hypothetical situation where the out-
come of life support would be poor. In this study, Latino and 
Asian patients and those with limited health literacy were 
most likely to be unsure what kind of care they would want 
[13]. Even if a patient initially wants one type of care, this may 
change over time. For instance, many patients with cancer ini-
tially want aggressive treatment, but later in the illness may 
choose a less aggressive approach. These nuances can be dif-
ficult to document clearly in a substantive advance directive.

The second category of advance directives includes pro-
cess directives. When a patient completes a process directive, 
they designate a person to make health-care decisions for 
them if they become incapacitated. In some states, this is 
known as a health-care proxy (HCP), and in others, it is 
called a durable power of attorney for health care (DPAHC). 
A process directive can address some of the disadvantages 
listed above with substantive directives. The agent is able to 

One week later, Ms. Jones returns to 
Dr. Hong’s office to discuss advance care 
planning. Dr. Hong explains that advance 
care planning means thinking ahead about 
what kind of medical care Ms. Jones would 
want if her condition worsened.

Dr. Hong explains to Ms. Jones that she 
can prepare a legal document called a living 
will that details what types of medical 
interventions she would or would not want 
if in the future she were unable to speak for 
herself.

Dr. Hong also mentions that one of the 
most important things Ms. Jones can do to 
help provide guidance to her medical team 
in the future is to select a health-care 
proxy. She explains that a health-care 
proxy is a person that a patient selects who 
they would trust to make medical decisions 
on their behalf if in the future they were 
not able to do so independently. She asks 
Ms. Jones if there is a person in her life that 
comes to mind. Ms. Jones mentions that 
she might want either her youngest 

daughter who is an ICU nurse or a close 
friend with whom she worked for many 
years. She says that she needs time to think 
about the decision.

Dr. Hong provides Ms. Jones with the 
health-care proxy form and explains that 
she can take it home and complete it as 
long as it is signed by any two witnesses 
who are adults and who are not the person 
she chooses as a proxy.

 Case Part 2
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make health-care decisions that may not have been antici-
pated or clear from the substantive directive.

Any patient who has capacity to select a decision-maker 
can designate or change their HCP.  Any person can be 
selected as HCP, including a family member, friend, or 
acquaintance, other than the patient’s health-care profession-
als. The HCP form is a legal document signed by the patient 
and witnessed by any two people other than the person cho-
sen as the decision-maker. Only the patient can select a proxy. 
A friend or family member cannot designate him or herself 
as a proxy after the patient has lost capacity. Ideally, the 
patient will inform the designated person that he or she has 
been chosen and will inform that person of the patient’s 
wishes for future medical care, but this is not a requirement. 
Sometimes the medical team will contact an HCP and find 
that that person was unaware that they had been chosen. In 

this case, the HCP should do their best to make decisions 
that are consistent with what they think the patient would 
have decided for him or herself.

Once a patient has lost capacity, the HCP is the person 
the medical team will reach out to for decisions regarding 
invasive procedures and whether to continue or withhold 
life-sustaining treatments. This can be an overwhelming task 
for some, so ideally the patient chooses an HCP who is com-
fortable making such decisions and is familiar with the 
patient’s wishes. A person who is chosen as HCP has the right 
to decline to participate in decision-making. If a patient loses 
capacity and has not designated an HCP, a surrogate decision- 
maker is identified by a hierarchy of family members and 
acquaintances that is determined by state law. Printable cop-
ies of HCP or DPAHC forms for each state can be found 
online (. Fig. 29.1).

       . Fig. 29.1 New York State 
Health Care Proxy
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       . Fig. 1 (continued)

29.6  How to Discuss Choosing a Health-Care 
Proxy or Durable Power of Attorney 
for Health Care?

It is preferable to talk about HCP selection in a one-on-one 
conversation with the patient, without friends or family 
members present. This protects the patients from pressure to 
choose a person who is present. Some clinicians begin the 
conversation by normalizing the subject: “This is an impor-
tant topic I bring up with all of my patients.” Next, explain 
what an HCP is, for example, “as your health-care provider, it 
is important for me to know who I should speak with to make 
decisions about your care if for any reason you could not 
speak for yourself. Is there a person you would trust to make 

health-care decisions for you?” Or “if you were to become so 
sick that you were not able to make medical decisions, is there 
a person you would want to speak on your behalf?”

If a patient does choose an HCP, a form should be com-
pleted with the patient and HCP’s information and signed by 
two witnesses. One copy should be placed in the medical 
chart, and a copy should be given to the patient for their 
records. It is also important to encourage the patient to 
inform the HCP that they have been chosen and to have a 
conversation with the selected person about wishes for future 
medical care. If a patient does not know who to select or does 
not want to designate an HCP, it can be helpful to explain that 
if they do not, a surrogate decision-maker will be identified 
for them based on their state’s surrogacy hierarchy.

Advance Care Planning for Older Adults
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After 3 days of antibiotics in the ICU, Ms. 
Jones’s respiratory status has improved. She 
is successfully extubated with her daughter 
Diane at bedside. For the first 24 hours after 
extubation, she has mild delirium and thinks 
that she is at home. The next day, her mental 
status has returned to baseline.

Ms. Jones is moved from the ICU to a 
general medicine floor. Samira, the 
third-year medical student on Ms. Jones’s 
team, introduces herself to Ms. Jones and 

Diane. She asks Diane if she would mind 
stepping out of the room for a few minutes 
to speak privately with the patient.

Samira asks Ms. Jones whether she has 
heard of a health-care proxy before. Ms. 
Jones recalls that she has and that she had 
been meaning to select Diane as her proxy. 
Samira asks her resident to join her in the 
room to verify and witness the health-care 
proxy form that they help Ms. Jones 
complete and then file in the medical chart.

The next day, the medical team and 
the unit social worker sit down with Ms. 
Jones and Diane to have a family meeting 
and discuss goals of care. The resident on 
the team asks Ms. Jones whether being 
re-intubated is something she would be 
willing to go through again if her 
breathing got worse. Ms. Jones states, “for 
me, that would be a fate worse than 
death. I don’t want to be hooked up to 
machines.” The social worker asks Ms. 

 Case Part 4

Later that evening, Ms. Jones is home alone 
and starts to feel feverish. Overnight, she 
feels unable to catch her breath. She calls 
911 and EMS comes to evaluate her. She is 
found to be hypoxic to 85% on room air 
and tachypneic with a respiratory rate of 
30. She is brought to the emergency 
department where imaging shows a right 
upper lobe consolidation, and she is started 
on antibiotics for pneumonia.

Unfortunately, Ms. Jones becomes 
lethargic and her breathing appears 

increasingly labored. The emergency physi-
cian feels that she may need to be 
intubated. The resident looks in the 
medical chart to see whether Ms. Jones 
ever indicated her wishes regarding CPR 
and mechanical ventilation and does not 
find any documents. The medical team 
determines that Arthur, Ms. Jones’s legal 
husband with whom she has had no 
contact for 5 years, is the legal surrogate 
based on New York state law.

The team calls Arthur to ask whether 
intubation is in line with Ms. Jones’s goals 
of care. He seems surprised to receive the 
call and says, “I have no idea, just do 
whatever you think is right.”

Ms. Jones is intubated and her 
endotracheal tube is attached to a 
mechanical ventilator. She receives 
medications for sedation and is moved to 
the medical intensive care unit.

 Case Part 3

29.7  What Is a Surrogate Decision-Maker?

If a patient loses capacity and has not selected a health-care 
proxy/durable power of attorney for health care, the medical 
team can identify a surrogate decision-maker. This is deter-
mined by a hierarchy set by state law. In most states, the default 
hierarchy is in the following order: spouse, adult children, par-
ent, adult siblings, nearest living relative, and close friend [14]. 
If the patient happens to have a court-appointed guardian, the 
guardian takes priority. The job of the surrogate is to express to 
the medical team what he or she thinks the patient would 
decide if the patient were able to make decisions, using the 
principle of substituted judgement. If the surrogate is not sure 
what the patient would want, they should decide based on what 
they think is in the best interests of the patient. In most states, 
the following persons are designated to serve as surrogates, in 
descending order: the spouse (unless divorced or legally sepa-
rated), an adult child, a parent, and an adult sibling [18].

29.8  What Are Challenges of Surrogate 
Decision-Making?

A main problem with relying on a surrogate to make decisions 
is that the surrogate has not been chosen by the patient, and may 
not be familiar with or agree with the patient’s preferences for 
medical care. An issue that comes up frequently in clinical prac-
tice is that there may be multiple surrogate decision-makers 

who do not agree on care. For instance, if a patient does not have 
a spouse and has multiple adult children, all of the children have 
equal right to participate in decisions. It can be logistically com-
plex to incorporate all opinions, particularly if the surrogates do 
not agree. Another potential issue is that if a patient is still legally 
married but has not been in a relationship with a former spouse 
for years, in many cases, the legally married spouse is the legal 
surrogate, even if the patient has a new partner.

29.9  What Happens When There Is No 
Surrogate?

Occasionally, a patient loses capacity who has no health-care 
proxy and no identifiable family or friends. This person may 
be referred to as “unbefriended.” Typically, the medical team 
does an exhaustive search to identify any acquaintance who 
might be able to assist with decision-making. If no one can be 
identified, there are two ways to proceed. One is the legal 
process of establishing a court-appointed guardian to make 
decisions. This process can take a long amount of time, and 
urgent medical decisions may occur before it is possible to 
establish a guardian. In many states, two physicians together 
can make decisions regarding medical issues in the absence 
of HCP or surrogate [14]. If two physicians determine that a 
treatment will not provide benefit because a patient will die 
imminently, even with the treatment, life-sustaining thera-
pies can be legally withheld or withdrawn.
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29.10  What Is a POLST/MOLST?

One challenge with advance directives is that preferences for 
care must be communicated and recorded in a way that is easy 
for health providers to find and interpret when important deci-
sions must be made. The Physician Orders for Life- Sustaining 
Treatment (POLST) form, in some states called Medical Orders 
for Life-Sustaining Treatment (MOLST), is a document that 
contains medical orders, signed by a physician, corresponding 
to a patient’s wishes for care at the end of life. In many cases, the 
form is printed on neon pink paper to make it quickly identifi-
able. The form is typically completed after a discussion between 
the physician and the patient, or if they lack capacity, the 
health-care proxy or surrogate. The medical orders listed are 

portable across care sites, meaning that they are valid in set-
tings including the hospital, at home, in a dialysis center, at a 
nursing home, and in an ambulance. The form lists explicit 
preferences regarding CPR, limitations on medical interven-
tions, intubation and duration of mechanical ventilation, 
whether a patient would want to be hospitalized, administra-
tion of artificial fluids and nutrition, and use of antibiotics. 
Preferences for hemodialysis and blood transfusions can also 
be included. The form is periodically reviewed and renewed by 
the physicians caring for the patient. A printable copy of the 
form can be downloaded at 7 www. POLST. com. Completion of 
a POLST form is recommended for patients who have an esti-
mated prognosis of 1 year or less. Forms are often completed 
for nursing home residents (. Fig. 29.2).

Ms. Jones has been home from subacute 
rehab for a few weeks when she again 
develops a fever and altered mental status. 
Her daughter calls 911 and EMS comes to 
the house. They quickly identify her MOLST 
form on the refrigerator based on its distinc-
tive color and bring a copy with the patient 
to a community hospital near her home.

In the ED, she is found to be febrile and 
obtunded. Chest radiograph is consistent 
with multilobar pneumonia. The attending 
physician in the ED feels that the patient 
may be in the dying process and explains 
this to Diane. Over the next 2 days, Ms. 
Jones’s condition worsens despite 
antibiotics. Her family members are at 

bedside when she dies peacefully later that 
week.

After the patient’s death, Diane 
expresses to the medical team how relieved 
she is that Ms. Jones was able to express 
her preferences regarding code status and 
care at the end of life so that the family and 
the team could respect her wishes.

 Case Part 5

Jones what the most important things to 
her are, and Ms. Jones lists spending time 
with her family, being at home, being 
comfortable, getting stronger, and 
maintaining independence. Based on 
these wishes, the resident makes a 
recommendation that Ms. Jones have a 

code status of do not resuscitate/do not 
intubate and that the team pursue 
discharge to a subacute rehabilitation so 
that Ms. Jones can try to regain the 
strength to walk before going home.

The attending physician speaks further 
with Ms. Jones and Diane, and together 

they complete a neon pink MOLST form 
detailing that if her condition worsened, 
she would want to be re-hospitalized and 
treated with antibiotics, but that she would 
never want a feeding tube or to be on a 
breathing machine again.

29.11  What Is Code Status?

Patients in the hospital generally have a medical order in 
their charts stating “full code” or “DNR/DNI.” This refers to 
their wishes for life-sustaining treatment in the event 
that they lose their pulse or cannot breathe. “Full code” indi-
cates that a patient wishes to receive cardiopulmonary resus-
citation (CPR) if they have no pulse in an attempt to restart 
the heart. It also indicates a wish to be intubated and placed 
on a mechanical ventilator if they cannot breathe. “DNR/
DNI” refers to “do not resuscitate/do not intubate” and means 
that if a patient loses his or her pulse or ability to breathe, 
they would not want an attempt at resuscitation. Some con-
sider this to be an order to allow a natural death.

Code status is a topic that some patients are familiar 
with and may have already decided on, but for others will be 
unfamiliar. Many patients are familiar with CPR from 
depictions in television and movies in which the majority of 
events are depicted as successful [11]. Patients may not real-

ize that in real life, particularly for elderly patients and those 
with medical comorbidities, the majority do not survive. 
One major study of patients 65 years and older who received 
CPR in the hospital found that only 18% survived to dis-
charge [6]. Those patients who do survive often sustain neu-
rologic injury and may not return to prior functional status. 
Code status is an important topic to discuss with patients 
and ideally is discussed while the patient is medically stable 
and not acutely at risk of losing a pulse or the ability to 
breathe.

A common misconception among patients and families is 
that choosing to have a DNR/DNI order means that the team 
will stop providing active care to the patient. In fact, this 
order is relevant only in the event that a patient does not have 
a pulse or is not breathing. A DNR/DNI order does not typi-
cally change care in any other situation. If a patient with a 
DNR/DNI order has difficulty breathing, typically the medi-
cal team will administer medications and other treatments to 
ease dyspnea.

Advance Care Planning for Older Adults
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29.12  How to Approach Advance Care 
Planning?

Ideally, advance care planning involves multiple discussions 
over time with a patient and his or her health-care providers 
and includes family or friends of the patient’s choosing. A 
patient may be reluctant to discuss future care or lack knowl-
edge about advance care planning, so it is important that the 
clinician be skilled in communicating about these topics. 
There are many ways to bring up the topic. The urgency of 
the discussion, topics covered, and language used will likely 
depend on the context in which the discussion is taking 
place. For instance, for an outpatient whose condition is rela-

tively stable, advance care planning may involve a discussion 
of whether the patient has written a living will and whether 
they have considered designating a health-care proxy. In con-
trast, for an unstable patient in the emergency department 
whose breathing is labored, an urgent discussion of code sta-
tus and whether to intubate may occur.

29.13  Capacity for Advance Care Planning

Before engaging a patient in a discussion of goals of care, it 
is important to assess his or her capacity to make medical 
decisions. In order to have capacity to make a health-care 

       . Fig. 29.2 Pages 1–2 of NYS 
MOLST form
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decision, a patient has to have the ability to understand 
information about their illness and the proposed options 
and make and communicate a choice that is consistent with 
his or her values. A patient may lack the capacity to under-
stand complex medical treatment options, but still have the 
ability to select a person who they trust to make medical 
decisions on their behalf. It is common to encounter a situ-
ation where a patient with dementia is not able make and 
communicate a decision about a nuanced treatment like 
mechanical ventilation, but that same person may be able 
to easily identify which family member they prefer to serve 
as HCP.

29.14  What Is the Process for Discussing 
Goals of Care?

Extensive work has been done by Anthony Back, Robert 
Arnold, James Tulsky, and others to improve clinicians’ com-
munication with patients on prognosis and preferences for 
care [1]. The following framework for holding an advance 
care planning discussion is based on their work as well as the 
SPIKES framework for communicating serious news [2]:
 1. Prepare: consider ahead of time who needs to be present 

for the discussion. Consider details of the patient’s 
medical condition, including treatment options and 

       . Fig. 2 (continued)
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prognosis. Decide the setting where the discussion will 
be held (for instance, at bedside or in a family room if 
the patient is in a shared room). Decide who will run the 
meeting if multiple team members will be present. Turn 
pagers and phones off and have tissues available.

 2. Perception: find out what the patient knows about his or 
her condition and how much he or she wants to know. 
Potential ways of asking include:
“What have the doctors told you so far about your 
condition?”
“What do you know about your illness?”
“Some of my patients want to know a lot of medical infor-
mation, and others do not want to hear medical informa-
tion directly at all. What do you prefer?”

 3. Invitation: ask for permission to share information or 
continue the discussion.
“Would it be okay if I provide an update on your 
condition?”
“Do you feel comfortable talking about how best to care 
for you if your condition worsens?”
“Would it be okay if we talk about the best case and worst- 
case scenarios, given your illness?”

 4. Knowledge: share information in a clear, direct way. 
Patients may want to know information about treat-
ments and prognosis. Avoid using medical jargon. If a 
patient wants to know prognosis, it is helpful to ask if 
there is a particular reason the patient is asking, for 
instance, hoping to live until a holiday or life event. 
When discussing prognosis, provide an estimate in a 
range: “most people in your situation live for a range of 
time between weeks and months.”

 5. Respond to emotion: after sharing serious news, check 
in with the patient to see how the news is received. For 
instance: “is it surprising to hear this news?” or “I can’t 
imagine what it’s like to hear this.”

 6. Explore the patient’s goals: for example, if a patient has 
just learned that prognosis is limited, it may be helpful to 
ask: “knowing that time is short, what is most important 
to you?” or “when you think about the future, what 
worries you most?” “What does quality of life mean to 
you?” It is helpful to explore what makes a patient’s life 
meaningful and what activities are most enjoyable. Many 
patients have preferences about the type of setting they 
prefer to be in, whether it is home or a facility where 
they can receive skilled medical care. Common fears 
include being connected to machines long term, inability 
to recognize loved ones, and loss of independence, 
cognitive function, or dignity. Some patients fear having 
a painful or prolonged dying process.

 5 It can be helpful to explore a patient’s experience with 
loss, for instance, whether he or she has known 
someone who spent time in the ICU on a ventilator. 
Patients who have had an experience with such care 
may have a clear opinion of whether they would be 
willing to undergo the same type of care.

 7. Make a recommendation based on the patient’s goals. 
For example, if a patient with cancer expresses a 
desire to maximize time with family and avoid 
hospitalization, a recommendation could be “given 
your wish to be at home and be with your family, I 
would recommend that we focus our treatments on 
your comfort and avoid bringing you back to the 
hospital. I would not recommend putting you on 
machines if you got sicker as this would mean being 
in the hospital and being unable to communicate 
with your family.” If a patient expressed that being 
alive in any condition is the most important thing, a 
recommendation could be “given your wish to 
prolong life in any way possible, if your condition 
worsens, I would recommend that we do everything 
possible to keep you alive, including trying to sustain 
your life with machines.”
Specific topics that can be helpful to address include 
preferences for resuscitation, preferences for life-
sustaining treatments at the end of life including 
artificial nutrition/hydration and mechanical venti-
lation, and preferences about whether to return to 
the hospital.

29.15  What Tools Help People Decide 
on Care Preferences?

While a discussion between a patient and his or her medi-
cal providers is an important part of advance care plan-
ning and determining goals of care, many tools exist to 
help patients and families consider their wishes for future 
care. Many patients do not have much exposure to what 
different care options look like in reality. One online tool 
that walks patients through choosing a medical deci-
sion-maker and deciding on future care with video and 
text tools is called PREPARE for Your Care, developed 
by Dr. Rebecca Sudore, a geriatrician [12]. The site is 
7 prepareforyourcare. org and was rated easy to use by the 
majority of subjects.

Another tool to help patients think about how they prefer 
to be cared for is called the Conversation Project. A free 
downloadable tool in multiple languages is found at 
7 theconversationproject. org. This resource includes ques-
tions that help a patient reflect on their preferences for care in 
the setting of serious illness or at the end of life, how involved 
they want to be in decision-making, and thoughts on quality 
versus quantity of life. A study was done at the University of 
Colorado using this tool to engage third-year medical stu-
dents in learning about advance care planning [10]. Following 
use of the tool, more than 90% of the medical students 
reported having thought about their own preferences for 
future medical care. Both of these resources are free and may 
be useful for patients who want additional guidance in 
advance care planning.
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29.16  Who Has Completed an Advance 
Directive?

Many patients lose the ability to make and/or communicate 
decisions about medical care during serious illness. In one 
study looking at adults who died between 2000 and 2006, 
70.3% of people lost capacity near the end of life [21]. 
Fortunately, 67.6% of those who had lost capacity had com-
pleted an advance directive. This highlights the large num-
ber of patients for whom the medical team may depend on 
advance care planning and designation of an HCP to guide 
treatment decisions. A 2017 systematic review of US studies 
found that 37% of the general adult population had com-
pleted an advance directive [19]. Patients who were more 
likely to have an advance directive included older people, 
Caucasians, people with a history of chronic disease, and 
those with a higher education level or socioeconomic status.

29.17  What Barriers Prevent Advance Care 
Planning?

Barriers to engaging in advance care planning exist on the 
part of the patient and the clinician and embedded in the 
medical system [3]. Patients may find the topic anxiety pro-
voking, may be in denial about possible outcomes of an ill-
ness, or wish to protect family members from potentially 
difficult discussions. Clinicians may lack the time to have a 
conversation about the future, may not have experience or 
training in such discussions, and may not feel comfortable 
bringing up the topic. In the medical system, the default if 
preferences have not been discussed is for life-sustaining 
treatment, including CPR and mechanical ventilation. 
Systems to document and communicate patients’ wishes are 
not always standardized across care sites and may be difficult 
to access or interpret. In order to overcome these barriers, it 
is important that clinicians receive training and practice in 
having advance care planning discussions. Standardization 
of advance directives may help documentation of wishes 
become more accessible to health-care providers. Increasing 
public knowledge of advance directives and the importance 
of selecting a health-care proxy may improve patient engage-
ment in advance care planning.

One inspiring example of a community in which advance 
care planning has been embraced is that of La Crosse, 
Wisconsin. The local health system implemented a program 
called Respecting Choices and used trained facilitators to 
lead advance care planning discussions that included surro-
gate decision-makers. The discussions were documented and 
filed. Local clinicians were educated on the topic. Following 
this intervention, 90% of people in the community were 
found to have prepared an advance directive [8]. Ninety-nine 
percent of advance directives were filed in the medical record 
at the time of death, and 99% of people received end-of-life 
care that was consistent with their documented wishes. The 
goal of advance care planning is to identify how a patient 

would want to be cared for if his or condition worsens, and 
the example of La Crosse shows how successful this can be in 
providing care consistent with a patient’s wishes.
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30.1  Geriatric Competencies

At the end of this chapter, the student will be able to:
 5 15 - Accurately identify clinical situations where life 

expectancy, functional status, patient preference, or 
goals of care should override standard recommendations 
for screening tests in older adults.

 5 16 - Accurately identify clinical situations where life 
expectancy, functional status, patient preference, or 
goals of care should override standard recommendations 
for treatment in older adults.

30.2  Background

Caring for an aging population presents a challenge for 
medical providers who must apply treatment guidelines to 

a heterogeneous population of older adults varying widely 
in prognosis and health preferences. Standard recommen-
dations and guidelines for screening or treatment often 
revolve around disease-specific information and chrono-
logical age, but chronological age for an older adult is 
often a pale reflection of health status. Variation in func-
tional ability, cognition, comorbidities, and goals of care 
creates a diverse population in which uniform application 
of standard treatments does not lead to uniform out-
comes. In addition, older adults are often absent or under-
represented in clinical trials, forcing providers to 
extrapolate from the evidence available to make treatment 
calls that apply to the older patient. All treatment deci-
sions for an older adult, whether preventive, diagnostic, 
or therapeutic, must involve an individualized assessment 
of potential benefits, harms, and values.

Mr. B is a 65-year-old man with a past 
medical history of essential hypertension, 
hyperlipidemia, and paroxysmal atrial 
fibrillation who presents to establish 
primary care. During his initial visit, he 
shares that he is a recently retired 
newspaper editor who plays tennis, travels 
frequently with his wife, and easily 

performs his activities of daily living 
independently. He manages his own 
medications and finances without difficulty. 
He shares with you that his health goals are 
to pursue any measures that will maintain 
him in his current state of good health. 
During his visit, you review with him the 
age- appropriate cancer screening 

guidelines for a 65-year-old man. Despite 
the recommendations of his prior internist, 
he has never undergone a screening 
colonoscopy as he felt unable to take time 
off from his busy career. He asks whether or 
not you recommend colon cancer 
screening at this time.

 Case Part 1

30.3  Screening Interventions: Tailoring 
to the Older Adult

A high quality screening assessment consists of a test or pro-
cedure performed on an asymptomatic individual in order to 
achieve early detection, early treatment, and thereby better 
outcomes. In an older adult, the decision to pursue screening 
tests is often not clear-cut, as the balance between potential 
long-term gains and short-term harms varies for each indi-
vidual over time.

30.3.1  Benefits and Harms of Screening

Screening tests are not without potential harms that increase 
in frequency in older adults. These harms may include com-
plications from the screening test itself or from diagnostic 
procedures that lead from false-positive results. In the case 
of colonoscopy screening, patients may not tolerate the 
bowel prep or sedation, and they face a non-zero risk of 
procedural complications such as perforation. Patients may 
have significant anxiety precipitated by the process or 
results of screening; systematic reviews have found that 
cancer-specific psychological distress in women after false-
positive mammograms may last up to 3  years [1]. 
Particularly important for older adults, screening interven-
tions may also lead to overdiagnosis and overtreatment of 

diseases that may have otherwise remained asymptomatic 
during their lifetimes [2].

Evaluating the long-term gains of screening requires con-
sideration of life expectancy, risk of disease, and time to ben-
efit. For each screening test, there is a lapse of time between 
the time of screening to the time of benefit, i.e., mortality 
reduction. For colonoscopy and mammography screening, 
the estimated lag time to benefit is approximately 10  years 
[3]. Therefore, not all older adults can be expected to live 
long enough to see the improvement in survival that screen-
ing is intended to provide. For an individual whose life 
expectancy is limited, the likelihood of harm from screening 
is greater than potential benefit.

30.3.2  The Role of Prognostication 
in Screening Decisions

How do providers determine life expectancy and fitness for 
screening? The health of older adults is often complicated by 
competing risks to their quality of life and mortality. Navigating 
these risks is the process of prognostication—to make a predic-
tion regarding life expectancy or other health outcomes in 
order to guide medical decision-making for providers, patients, 
and families. For older adults, prognostication requires an 
understanding of how age, disease, and function interact. Older 
adults contend with physiologic changes that increase their vul-
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nerability to disease and reduce their ability to heal. They usu-
ally face more than one chronic illness and confront changes in 
mobility or cognition that affect their capacity to live indepen-
dently. Each of these factors exerts an impact, both indepen-
dently and synergistically, on quality and duration of life.

To estimate life expectancy, providers have several tools 
available. Prognostic calculators such as the Lee-Schonberg 
Index and Suemoto Index (available at 7 www. ePrognosis. 
com) can be used to estimate all-cause mortality at 10 years. 
These indices consider not only demographic data such as 
age and sex but also functional and cognitive status (expressed 
as the ability to perform basic and instrumental activities of 
daily living) and multimorbidity (rated by the presence or 
absence of specific comorbidities that affect mortality such as 
diabetes, congestive heart failure, chronic lung disease, and 
cancer).

Alternatively, providers can estimate individual life 
expectancy by comparing the general health of their patient 
to that of the average individual of same age in the United 
States. Walter and Covinsky calculated the upper, middle, 
and lower quartiles of life expectancy for US men and women 
in different age groups [2]. By judging whether or not a 
patient belongs to the top, middle, or lower quartile of health 
for the average person in their age-sex cohort, providers can 
obtain a reasonable estimate of life expectancy.

All published guidelines on age-appropriate cancer 
screening are not identical, as different expert organizations 
vary in their judgment of the risks and benefits of screening 
for older adults and the need to reconcile chronological age 
with individual health factors. In the example of colon cancer 
screening, the US Preventive Services Task Force guidelines 
of 2016 recommend routine screening for adults aged 50 to 
75 years old and individualized decision-making for adults 
76 to 85 years old [4]. In contrast, the American College of 
Physicians explicitly recommends against screening in indi-
viduals over 75 years old or with a life expectancy of less than 
10 years [5]. These subtle differences in the suggested times 
for screening cessation highlight the complexity of these 
decisions and the need for shared decision-making.

30.3.3  Patient Preferences in Screening 
Decisions

Patient preferences should always shape treatment goals for 
older adults when evidence is incomplete or the application 
of guidelines is not uniform. Studies have shown that many 
older adults feel strongly about the continuation of cancer 
screening regardless of increased risks, although this may 
be explained less by patient values and more by patient and 
provider uncertainty when estimating and communicating 
life expectancy [6]. Further studies are needed to explore 
patient views on screening cessation, but one framework 
for conceptualizing patient preferences was delineated by 
Kotwal and Schonberg, who suggested that by eliciting 
patient values regarding healthcare, individuals can be clas-
sified as “maximizers” or “minimizers” [7]. Patients who 
have a strong faith in preventive healthcare and focus more 
on potential benefits may wish to be managed on the most 
aggressive screening guidelines, whereas those who believe 
“less is more” espouse health beliefs more in line with a 
conservative application of guidelines.

In the case of Mr. B, he falls into the age group of 
50–75 years old, remains functionally independent and cog-
nitively intact, and expresses a desire to pursue all possible 
preventive health measures. As his provider, you confidently 
recommend colon cancer screening based on his life expec-
tancy of over 10 years and his goals of care.

Screening in the Older Adult: Take-Home Points

 5 Decision to screen should consider risk of disease, 
harms of screening, prognosis, and patient 
preferences.

 5 Benefits of screening decrease and potential 
harms increase with age.

 5 Lag time to benefit means that harms are likely to 
outweigh benefit in patients with decreased life 
expectancy.

Mr. B’s colonoscopy at age 65 is normal with 
no polyps or other abnormalities identified. 
Five years later, Mr. B suffers a stroke leading 
to left-sided upper and lower extremity 
weakness. With intensive rehabilitation, he 
regains the ability to ambulate short 
distances, but he tires quickly and now 
requires assistance with many activities of 
daily living (ADLs). After the stroke, his family 
also notices increasing short-term memory 
deficits and assumes responsibility for tasks 
such as medication management and bill 
paying. During his annual physical at age 75, 
Mr. B expresses frustration at the loss of 
independence he has experienced since his 
stroke. He finds the frequent visits to 

different doctors’ offices and the rehab 
center to be burdensome, and he wishes to 
focus his healthcare on interventions that 
will help him regain as much function as 
possible. His daughter accompanies him to 
the appointment and asks if her father is due 
for another routine screening colonoscopy.

At age 75, Mr. B’s state of health has much 
evolved since your initial visit with him 
10 years ago. Not only has his list of 
comorbidities increased, but his functional 
and cognitive abilities have declined to the 
extent that he is no longer independent in his 
ADLs. These changes in functional status play 
a key role in reevaluating prognosis. Whether 
using the median life expectancies for Mr. B’s 

age-sex cohort or the prognostic calculators 
available, Mr. B’s current life expectancy is less 
than 10 years. In addition, the changes in 
health for Mr. B have been accompanied by a 
shift in his goals of care. His desire to refocus 
his healthcare around the priority of function 
indicates that on the spectrum of “maximizers” 
to “minimizers,” he has repositioned his 
preferences closer to the other end of the 
continuum. Pursuing colon cancer screening 
at this time is unlikely to help Mr. B live longer 
or improve his level of independence. 
Therefore, you recommend against repeating 
a screening colonoscopy for Mr. B. Instead, 
you focus on reducing polypharmacy and 
referring him to home-based physical therapy.

 Case Part 2
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30.4  Treatment in the Elderly: Redefining 
Appropriate Treatment Options 
and Outcomes

Just as with screening tests, medical decision-making about 
therapeutic interventions for older adults is often complex. 
Medications or procedures that may be standard protocol for 
a younger population take on a different risk-benefit ratio 
when applied to the older adult. All patient-centered treat-
ment decisions must account for age-related changes in 
physiology, potential for treatment toxicities, prognosis, and 
goals of care.

30.4.1  Prognostication for Therapeutic 
Interventions

While prognosis in the setting of screening largely focuses on 
life expectancy from normal aging, clinicians must also pre-
dict outcomes of specific diseases and treatment interven-
tions to determine the therapies from which patients are 
most likely to benefit. As different diseases have different 
trajectories, a multitude of single disease prognostic tools 
have been developed. For example, patients diagnosed with 
cancer may be given median life expectancies determined by 
the primary type and location of cancer and staging. 
Clinicians may use the Seattle Heart Failure Model to predict 
mortality for patients with heart failure, the BODE index to 
assess survival in COPD, or the MELD score in patients with 
cirrhosis.

These single disease prognostic tools may be sufficient to 
assess prognosis for the general population but often offer an 
incomplete picture for older adults who are rarely seen with 
only a single disease. Multimorbidity, frailty, and impaired 
functional status exert powerful effects on illness trajectory 
and response to treatment for older adults. Therefore, clini-
cians must use other measures in order to assess an older 
adult’s suitability for different treatments. In the field of oncol-
ogy, functional ability is rated as “performance status,” and two 
commonly used scales are the Eastern Cooperative Oncology 
Group performance score (ECOG) and the Karnofsky 
Performance Status Scale (. Tables 30.1 and 30.2).

These measures of performance status are used by oncol-
ogists to judge whether or not the potential side effects and 
toxicities of treatment such as chemotherapy are likely to 
outweigh benefit. In patients who are deemed frail and 
unlikely to tolerate chemotherapy, clinicians may recom-
mend less intensive, dose-reduced therapies or focus on 
more palliative strategies.

Treatment of older adults may also be tailored based on  
the assessment of frailty. While performance status largely 
focuses on an individual’s level of function, frailty also takes 
into account the physiologic changes seen with aging and 
disease. Frailty is a geriatric syndrome defined as a state of 
decreased physiologic reserve producing poor resilience and 
increased vulnerability to stressors [10]. Frailty represents the 
concept that “age is just a number,” as different individuals of 
the same chronological age have different physiologic abili-
ties to respond to disease and treatment. There are multiple 
indices to quantify frailty such as the Fried phenotype, which 
takes into account strength, mobility, nutrition, self-reported 
energy levels, and activity (. Table  30.3). Although current 
use of frailty indices has been limited more to research set-

       . Table 30.1 Eastern Cooperative Oncology Group

Grade ECOG

0 Fully active, able to carry on all pre-disease perfor-
mance without restriction

1 Restricted in physically strenuous activity but 
ambulatory and able to carry out work of a light or 
sedentary nature, e.g., light house work, office work

2 Ambulatory and capable of all self-care but unable to 
carry out any work activities. Up and about more than 
50% of waking hours

3 Capable of only limited self-care, confined to bed or 
chair more than 50% of waking hours

4 Completely disabled. Cannot carry on any self-care. 
Totally confined to bed or chair

5 Dead

Modified from Oken et al. [8]

Five years later, Mr. B is taken to a local 
hospital after passing out at home and is 
admitted with profound anemia and 
guaiac-positive stools. He undergoes a 
diagnostic colonoscopy and imaging and is 
diagnosed with stage III colon cancer. Mr. B 
undergoes a surgical resection of the mass, 
is discharged to a subacute rehabilitation 
center, and is instructed to follow up with 
his oncologist for adjuvant chemotherapy. 
Mr. B presents to you for follow-up after his 
discharge from rehab and asks for your 

opinion regarding his next treatment steps. 
Currently Mr. B is able to slowly walk 
approximately 25 feet with a rolling walker. 
He requires assistance with dressing and 
bathing but is able to toilet independently. 
His family reports that his short-term 
memory has worsened since his hospital-
ization, and he sometimes becomes 
disoriented to the time of day or location. 
He has lost 15 pounds over the past 
6 months and still struggles with poor 
appetite and low energy. He spends most 

of his days in his reclining chair, napping or 
watching television. He shares with you 
that he is anxious about the prospect of 
chemotherapy as he continues to feel weak 
since his surgery. He worries about the 
potential side effects of chemotherapy and 
how treatment will affect his time with his 
grandchildren. He wishes to focus on 
interventions that will minimize symptoms 
and maximize the quality of time with his 
family.

 Case Part 3
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tings rather than clinical practice, there is mounting evidence 
linking frailty to adverse health outcomes, from all-cause 
mortality, rates of hospitalization, falls, and disability to treat-
ment complications such as chemotherapy intolerance and 
postoperative complications [10, 11].

Given the impact of frailty and functional status on health 
outcomes, clinicians must consider these measures in the devel-
opment of any treatment plan for older adults. A robust 85-year-
old may benefit from treatments that would cause more harm 
to a frail 65-year-old, and the reverse is true. Any treatment that 
is considered or offered to an older adult must account for indi-
vidual needs, vulnerabilities, and prognosis.

Prognostication in the Older Adult: Take-Home Points

 5 Chronological age is an insufficient basis for 
treatment decisions.

 5 Older adults face multiple comorbid conditions, 
age-related physiologic changes, and shifts in 
mobility and cognition. To encapsulate the 
impact of all of these factors, assessments that 
measure function are the best measures of 
prognosis for the older adult.

30.4.2  Integrating Patient Preferences, 
Goals, and Interdisciplinary Care

Eliciting patient preferences, values, and expectations is the 
final vital piece of developing treatment plans for older 
adults. Clinicians must recognize that patients may have pri-
orities other than living as long as possible, and quality of life 
is defined differently by each individual. Understanding 
patients’ motivations and goals allows providers to frame the 
harms and benefits of any intervention in the context of what 
is important to the patient and thereby make recommenda-
tions that incorporate both evidence-based clinical data and 
patient values.

In addition, as caring for the frail older adult involves 
multiple dimensions of health, an interdisciplinary team is 
best poised to deliver patient-centered care and increase the 
likelihood of positive treatment outcomes. Primary care pro-
viders must rely on the expertise of specialists who possess 
the most up-to-date clinical experience with disease-specific 
treatments and prognostic information, whereas internists 
and geriatricians may perform comprehensive geriatric 
assessments to shed insight on the patient’s functional status 
and risk of geriatric syndromes. Physical and occupational 
therapists provide additional evidence and support for cog-
nitive and functional ability, and involvement of social work 
is critical as older adults may have limited social supports or 
other challenges to their care in the community. Each of 
these team members plays a necessary role in ensuring ideal 
treatment outcomes and quality of life.

       . Table 30.2 Karnofsky Performance Status Scale

Score Karnofsky Performance Status

100 Normal, no complaints; no evidence of disease

90 Able to carry on normal activity; minor signs or 
symptoms of disease

80 Normal activity with effort; some signs or symptoms of 
disease

70 Cares for self; unable to carry on normal activity or to 
do active work

60 Requires occasional assistance, but is able to care for 
most of own personal needs

50 Requires considerable assistance and frequent medical 
care

40 Disabled; requires special care and assistance

30 Severely disabled; hospital admission is indicated 
although death not imminent

20 Very sick; hospital admission necessary; active 
supportive treatment necessary

10 Moribund; fatal processes progressing rapidly

0 Dead

Modified from Schag et al. [9]

       . Table 30.3 Phenotypic frailty

Frailty 
criteria

Measurement

Weight loss ≥10-pound weight loss in past year

Weakness Grip strength in lowest 20% based on sex and 
BMI

Exhaustion Self-reported exhaustion

Slowness Walking speed over 15 feet in lowest 20%

Low activity Kilocalories per week expended in lowest 20%

Scoring:

Frailty status Number of criteria

Robust 0

Pre-frail 1–2

Frail 3–5

Modified from Fried et al. [12]
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Mr. B’s prognosis differs greatly when seen 
from a disease- specific versus a function-
focused lens. Stage III colorectal cancer is a 
potentially curable disease, and some 
studies have shown that selected elderly 
patients in good health obtain the same 
mortality benefit from adjuvant chemo-
therapy compared to their younger 
counterparts without significant increase in 
toxicities [13]. However, Mr. B’s perfor-
mance status is suboptimal, which is not 
exclusively the product of his new cancer 
diagnosis; his functional and cognitive 
decline began years prior with the onset of 
stroke. His ECOG score is 3 and his 
Karnofsky Performance Score is 50, 
denoting an individual with limited ability 
to perform self-care who leads a sedentary 
life. Mr. B also meets frailty criteria with his 

weight loss, low activity level, slow gait 
speed, and report of low energy. By all 
measures of function, Mr. B is at risk for 
worse health outcomes from his colon 
cancer and potential chemotherapy 
compared to younger adults or to non-frail 
members of his age cohort. Mr. B is also 
able to express his current health priorities 
and preferences. His desire to focus on 
quality of life rather than longevity should 
reframe all treatment decisions within that 
paradigm—if chemotherapy extends 
duration of life but at the expense of side 
effects and further degradation in function, 
this is unlikely to be a treatment plan 
satisfactory to the patient. You agree with 
Mr. B that given his goals, functional status, 
and frailty, adjuvant chemotherapy may not 
be the best course of action. You agree to 

collaborate with his oncologist to 
individualize further oncologic care, 
exploring disease-specific treatments only 
if they meet Mr. B’s goals plus palliative 
measures to promote symptom manage-
ment and quality of life.

In older patients with serious illness, 
clinicians are often faced with balancing the 
harms and benefits of therapies where 
potential toxicities are great, the margin of 
benefit may be slim or uncertain, and the 
tradeoffs in quality of life may be unaccept-
able to the patient. Chronological age does 
not reflect any one older adult’s fitness for 
treatment or goals of care; providers must 
therefore be willing to deviate from standard 
treatment protocols to individualize care 
based on the functional status, prognosis, 
and preferences of each older adult.
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31.1 Geriatric Primary Care Facility

The geriatric primary care clinic is a general medical practice 
that focuses on the evidence-based management and preven-
tion of illness in the outpatient setting. The practice is geared 
toward a holistic care approach for the older adult to ulti-
mately improve or maintain function by using a geriatric 
comprehensive assessment. Ideally the practice has an inter-
disciplinary team that consists of but is not limited to geriat-
ric-specialized physicians, geriatric nurse practitioners, 
nurses, geriatric social workers, and administrative assis-
tants. Additionally, some practices will have laboratory tech-
nicians, geriatric pharmacists, physical therapists, dieticians, 
geriatric psychiatrists, neuropsychologists, and more 
depending on the services the clinic provides.

31.1.1 Eligibility

All community-dwelling people regardless of health status, 
socioeconomic status, religion, gender, sexuality, or culture 
who are over 65 years of age have the right to receive outpa-
tient geriatric care. Individual clinics will determine what 
insurances they will accept, which includes Medicare and 
Medicaid.

31.1.2 Establishment

The geriatric practice should provide both a comfortable and 
safe environment for evaluation. In the book Fundamentals 
of Geriatric Medicine, it provides recommendations to opti-
mize the older adult’s experience in the clinic specially when 
the older adult has sensory and functional impairment [1]. 
Autonomic dysfunction is commonly encountered in older 
adults and increases vulnerability to excessively cool or warm 
settings, especially when the patient is dressed appropriately 
for the outside temperature. Accordingly, the examining 
rooms should be kept between 70° and 80 °F. Brighter light-
ing is required for adequate perception of the physician’s 
facial expression and gestures by the older patient whose 
lenses admit less than half the light they did in youth, due to 
cross-linking of lens proteins. Presbycusis, which is present 
in over 50% of older adults, makes background noise more 
distracting and interferes with the patient’s hearing. Even in a 
quiet setting, the high tone loss of presbycusis makes conso-
nants most difficult to discriminate. Therefore, speaking in a 
lower than usual pitch helps the patient hear, and facing the 
patient directly improves communication by allowing lip 
reading. The patient’s eyeglasses, dentures, and hearing aid 
should always be brought to and used at the visit. Chairs with 
a higher than standard seat or a mechanical lift to assist in 
arising are useful for frail older persons with quadriceps 
weakness, and a broad-based step stool with handrail can 
make mounting and dismounting the examining table safe. 
Drapes for the patient should not exceed ankle length so as 
not to be a risk for tripping and falling.

31.1.3 Scheduled Visit

Initial or follow-up evaluation of the older adult is generally 
prolonged, especially those with multiple disorders and psy-
chosocial issues affecting their care. Dividing the assessment 
into more than one visit can spare both patient and physician 
an exhausting and inefficient prolonged encounter. Other 
personnel in the practice can help collect information by 
questionnaires before the visit, from previous records, and 
from patient and family prior to the physician’s contact. 
Good care should be delivered within a reasonable time allo-
cation consistent with contemporary patterns of primary 
care. One hour for a new visit and 30 minutes for a follow-up 
are an absolute minimum in most environments.

During the scheduled visit, the comprehensive geriatric 
assessment (CGA) is utilized. It is an overall evaluation of the 
health status of the older adult assessing various components 
of the patient’s life. These domains include cognitive func-
tion, affective disorders, sensory impairment, functional sta-
tus, nutrition, mobility, social support, physical environment, 
caregiver stress, health-related quality of life, and spirituality. 
The results from the CGA can help establish a baseline for 
future comparisons, form diagnoses, monitor treatment, 
provide prognostic information, and screen for occult condi-
tions. This would subsequently invoke a coordinated team 
approach to improve quality and efficiency of care from the 
multidisciplinary team and/or consultants.

Geriatric-trained practitioners are able to delineate 
between normal aging and atypical signs and symptoms of 
the older adult to determine diagnoses and management of 
common and uncommon illnesses. Furthermore, geriatric-
trained practitioners are able to manage care of older patients 
with multiple disorders in order of severity. It is also impor-
tant for the practitioner to be able to coordinate care to other 
providers, appointed caregivers, and ancillary staff that par-
ticipate in the patient’s care.

31.1.4 Urgent Visit

Similar to some primary care practices, patients are able to 
walk-in or schedule an urgent visit to be evaluated, triaged, 
and if appropriate treated for an acute illness. Escalation of 
care and transition to an acute care facility can be deter-
mined and managed accordingly with the help of the inter-
disciplinary team.

31.1.5 Home Visit

Some geriatric practices may provide a service to do home 
visitations if needed. This provides another level of insight 
into a patient’s environment and daily functional status. How 
mobility may affect function in a particular setting, nutrition, 
medication use and adherence, and social interactions and 
support can all be assessed by the practitioner or by a multi-
disciplinary team from the practice.

Sites of Care for the Older Adult: Outpatient, Post-Discharge, Hospice
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31.1.6 Availability

Most practices have a call center that is available 24 hours, 
7 days a week. Patients can leave messages for the geriatric 
primary care clinic for non-emergent needs. For emergent 
needs the call center can also contact the on-call practitioner 
from the practice to appropriately triage and provide recom-
mendations over the phone.

31.1.7 Continuity

Depending on the practice and the relationship it has with 
nearby hospitals, geriatric-trained outpatient practitioners 
may have access to the hospital and follow their patients 
when they are admitted for higher level of care. This pro-
motes a trusting relationship with the patient and their care-
givers. There may even be a decrease or prevention in medical 
errors given the continuity and insight the provider has on 
the patient. This can also provide a smoother transition of 
care back to the geriatric primary care practice after dis-
charge from the hospital.

31.1.8 Consultant

Physicians from any specialty can refer their patients who are 
65 years and older to the geriatric primary care practice to be 
evaluated and managed for geriatric syndromes such as falls, 
memory impairment, functional impairment, and more. The 
patients do not necessarily need general medical manage-
ment because they already have a primary care provider in 
the community.

31.2 Home-Based Primary Care Programs

The number of patients living with multiple chronic medical 
conditions continues to rise and place a growing burden on 
the US healthcare system. By 2030, almost 20% of the US 
population will be older than 65  years with the greatest 
increase in those over 85 [2]. A portion of these elderly 
chronically ill patients suffer from functional and cognitive 
impairment, making them unable to leave their homes to 
access routine medical care. The number of these home-
bound seniors will grow to over three million in the coming 
decade.

Before the mid-twentieth century, physician home visits 
were a common practice. In 1930, 40% of all physician visits 
took place in the home; by 1980 less than 1% did, leaving 
many homebound patients without regular medical care [3]. 
Recent increases in Medicare reimbursement for home care 
visits, coupled with the growing need, have contributed to a 
slow increase in the number of home care providers and 
practices over the last decade [4, 5]. They are led either by 

physicians or by nurse practitioners. Other programs include 
private individual and group practices, Veterans Affairs Med-
ical Center programs, and initiatives affiliated with health 
systems or academic medical centers.

In addition to continuity of care, other services that can 
be provided include urgent medical care, transitional care, 
and multidisciplinary teams with community partners pro-
viding longitudinal, primary care.

31.2.1 Eligibility

All community-dwelling people regardless of socioeconomic 
status, religion, sexuality, or culture who are over 65 years of 
age and are considered “homebound” are eligible for home-
based primary care. There may be additional eligibility 
requirements depending on each program such as providing 
care to a limited radius or safety concerns in the home or 
neighborhood.

The Medicare definition of “homebound” is a patient who 
has a condition due to an illness or injury that restricts their 
ability to leave their place of residence except with the aid of 
supportive devices such as crutches, canes, wheelchairs, and 
walkers, the use of special transportation, or the assistance of 
another person or if leaving home is medically contraindi-
cated. Issues such as poverty, isolation, and poor health lit-
eracy complicate the delivery of care.

31.2.2 Scheduled Visits

Unlike primary care practices, given the needs of patients 
who are confined to the home, this model of care requires 
more regularly scheduled home visits. Similar to the geriatric 
primary care practice, the goal is to focus on the evidence-
based management and prevention of illness. This model is 
also geared toward a holistic care approach for the older adult 
to ultimately improve or maintain function by using a geriat-
ric comprehensive assessment. Interdisciplinary team con-
sists of but is not limited to geriatric-specialized physicians, 
geriatric nurse practitioners, nurses, geriatric social workers, 
and administrative assistants. Additionally, some practices 
will have visiting laboratory technicians, geriatric pharma-
cists, physical therapists, dieticians, geriatric psychiatrists, 
visiting practitioners from different disciplines, visiting radi-
ology technicians, and more depending on the services the 
program provides.

When doing home visitations, it is essential that good 
care be delivered within a reasonable time frame consistent 
with contemporary patterns of outpatient primary care.

The comprehensive geriatric assessment should also be 
utilized similar to that of the geriatric outpatient primary 
care practice. Doing this in the home provides another level 
of insight and further activates the interdisciplinary team to 
optimize a patient’s care.

 D. E. Suanino and G. H. Brandeis
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31.2.3 Urgent Visit

Patients or their caregivers can request an urgent visit by call-
ing the call center of the home-based care program. There 
will be someone available to speak with from the team to tri-
age the concern and if necessary send the on-call provider to 
evaluate and manage the patient’s acute concerns. Escalation 
of care and transition to an acute care facility if in line with 
the patient’s wishes can be determined and managed accord-
ingly with the help of the interdisciplinary team.

31.2.4 Availability

Home-based primary care will likely have a call center that is 
available 24 hours, 7 days a week. Patients can leave messages 
for the home-based care program for non-emergent needs. 
For emergent needs the call center can also contact the on-
call practitioner from the program to appropriately triage 
and provide recommendations over the phone.

31.2.5 Continuity

Depending on the home-based care program and the rela-
tionship it has with nearby hospitals, geriatric-trained practi-
tioners may have access to the hospital and follow their 
patients when they are admitted for higher level of care. This 
promotes a trusting relationship with the patient and their 
caregivers. There may even be a decrease or prevention in 
medical errors given the continuity and insight the provider 
has on the patient. This can also provide a smoother transi-
tion of care back to the home-based care program after dis-
charge from the hospital.

31.3 Discharge from the Hospital

When a patient is being discharged from the hospital, there 
are several options of where to go. Everyone’s first choice is to 
go home. This is usually the case, and depending on insur-
ance, services such as visiting nurse and therapy can be 
arranged for home. Moreover, it is possible now to even 
receive intravenous therapy at home. In some locals, there 
are visiting doctor programs that have doctors or non-physi-
cian providers (NPPs) go to the patient’s house. If a patient 
cannot go home, there are several alternatives.

31.3.1 Acute Hospital Rehabilitation

Geriatric rehabilitation should start in the acute setting. 
Many times the patient is too ill to participate, but the plan-
ning should still occur. Early mobilization is essential for 
recovery after or even during the acute illness. This is espe-

cially true after a stroke or joint surgery. Unfortunately, this 
can be difficult if the illness is severe, if dementia is present, 
or if delirium occurs. Regardless, therapy should be involved 
early to help with the post-acute setting decisions.

31.3.2 Acute Post-rehabilitation Facilities 
(Inpatient Rehabilitation Facilities 
(IRF))

These can be within an acute hospital or freestanding. A 
patient must have a specific qualifying diagnosis. For exam-
ple, some of these are stroke, multiple trauma, hip fracture, 
traumatic brain injury, and burns. While these patients are 
medically complex, they must be able to participate in ther-
apy services in order to enter an IRF.

These facilities have clinicians in-house along with full-
time nursing.  Clinician visits are required at least five days/
week. The patient must also be able to participate in at least 
two therapies – speech-language pathology (SLP), physical 
therapy (PT), and/or occupational therapy (OT)  – 3 or 
more hours/day for at least 5  days/week. For example, 
Medicare fully covers the first 20  days, and then days 
21–100 require a co-pay. If a patient is unable to go home 
after an IRF stay, they can transfer to a skilled nursing facil-
ity (SNF).

31.3.3 Veterans Health Administration 
Geriatric Evaluation and Management 
(GEM) Program

Veterans Administration Medical Centers may have an inpa-
tient GEM or an outpatient GEM in a clinic setting. This ser-
vice provides comprehensive and interdisciplinary geriatric 
evaluation. Providing the service is a physician, nurse, occu-
pational or physical therapist, dietitian, or pharmacist and in 
the inpatient setting a nurse practitioner. When available a 
geriatrician is part of the team. The inpatient GEM units are 
either part of the VA nursing home program or be similar to 
a SNF-type unit. The goal is to provide the veteran and his/
her family with a plan of care upon discharge.

31.3.4 Long-Term Acute Care Hospitals 
(LTACHs)

These facilities were started by the Centers for Medicare and 
Medicaid Services (CMS) in the 1980s to care for medically 
complex patients that still needed significant care, but not in 
an acute setting. LTACHs were reimbursed at a rate less than 
the acute hospital, but more than nursing homes. The mean 
length of stay is ≥25 days. This was done to decrease the cost 
of hospital care. The original intent of these hospitals was for 
the care and weaning of mechanically ventilated patients. 
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This was broadened to include multiple comorbidities with 
an acute chronic condition. In 2007, approximately 400 
LTACH existed. Most of these facilities were clustered in the 
eastern and south-central United States. As the cost of these 
facilities increased, CMS instituted rules to manage the 
costs, for example, not allowing new LTACHs to open. While 
these hospitals admitted very sick patients, studies did not 
demonstrate that they prolonged survival and they were 
costly [6, 7]. In order to tighten admission criteria for 
LTACH, CMS instituted new rules. For example, for a per-
son to be admitted directly from hospital to LTACH; the 
patient needed to spend at least 3 days in an intensive care 
unit (ICU) and was on a ventilator for a minimum of 96 
hours. Also needed is a primary medical diagnosis such as 
active infection, stroke, amputation, ventilator weaning, spi-
nal cord injury or burns. In addition to the primary condi-
tion, an active additional condition needs to be present such 
as high-flow oxygen, pleural chest tube, frequent transfu-
sions, or mechanical ventilation. With these new regula-
tions, it is anticipated that the number of LTACH will 
decrease. A clinician and nurse needs to be onsite at all 
times. Medicare pays in full for the first 20 days, and then a 
co-payment is needed for days 21–100.

31.4 What Is a Nursing Home?

In the past a nursing home was a place where someone lived 
who needed help to care for themselves. Today, the defini-
tion has expanded to encompass various types of care. In 
addition, names have changed with a change from nursing 
home to nursing facility. For example, instead of just nursing 
home or nursing facility in the title, often there are other 
descriptors such as rehabilitation center or care center. Offi-
cially, the CMS lists two area of care – SNF and nursing facil-
ity (NF). These facilities provide 24-hour nursing care in 
addition to as-needed therapy services. According to 2012 
Nursing Home Data Compendium, nationally, women com-
prise two-thirds of nursing home residents, with 42% being 
age 85 or older and 85% being greater than age 65 [8]. In this 
section, different models of nursing homes/facilities will be 
described.

31.4.1 Skilled Nursing Facility (SNF)

These facilities are usually housed within the nursing 
home or facility and have beds or units designated for this 
level of care. They are often called subacute rehabilitation 
(SAR) or post-acute care (PAC) units. Therefore, the SNF 
or the SAR part of the facility is much different from the 
NF or long-term care or custodial care. Today, the SNF can 
be an extension of the hospital. Most people who enter a 
SNF come directly from the hospital. They have a skilled 
need that allows their insurance to pay for the stay. A 
skilled need is defined as a skilled nursing need and/or 
skilled therapy need that is needed daily. These skilled 

needs can include nursing needs such as continuation of 
intravenous antibiotics after a severe infection or intrave-
nous fluids, monitoring the recovery from a hospitaliza-
tion for heart failure, new ostomy, stage 3 or 4 pressure 
ulcers/injury, or other complex wounds requiring nursing 
level monitoring and care. In addition, SNF entrance crite-
ria can be met if the person requires rehabilitation from a 
licensed therapist after a stroke or a joint replacement, for 
example.

The length of stay in a SNF varies depending on the rea-
son the person is admitted to the SNF and their progress with 
treatment. Insurance coverage often plays a role for length of 
stay. For example, the maximum length of stay in a SNF is up 
to 100 days. Often, it is much less if the skilled need is no 
longer applicable. Although the reason for admittance into a 
facility is medical, usually the first question asked is about 
finances. While the practitioner wants to focus on the medi-
cal and functional needs of the newly admitted patient, the 
patient and/or family is concerned with the question of who 
and how long is insurance going to pay for the stay. While 
this is a simple question, the answer can be complex and con-
fusing, depending on one’s insurance. If one has just straight 
Medicare, 100% of the cost is covered for the first 20 days. 
After that, a mandated co-pay is instituted of $164.50 per day 
for days 21–100 (2018 rate). This rate is set by CMS and must 
be charged. If the person has no other insurance, they (not 
the family) are responsible. If the person has a policy, often 
called Medigap insurance, it will pay the co-pay. If the person 
has Medicaid as a secondary insurance, Medicaid will cover 
the co-pay, but depending on the state, may not pay the facil-
ity. If the person has a commercial insurance, they usually 
cover the entire amount for as long as the skilled need is pres-
ent. The nursing facilities need to provide weekly updates to 
the insurance company, and they determine when the skilled 
need is over. There are other plans for dual eligible (Medicare 
and Medicaid) and Medicare Advantage that have their own 
rules. Although uncommon, some people have commercial 
long-term care insurance policies to help defer the cost of 
SNF and/or NF.

31.4.2 Nursing Facility (NF)

While most patients enter a nursing home via the SNF route, 
some can enter directly into the nursing home as long-term 
care (LTC) or custodial residents. Most of the patients enter-
ing the SNF go home, but many do not. Studies have varied 
on the actual number that returns home. For instance, for 
patients admitted to a SNF after a hip fracture, 33% transi-
tioned to long-term care [9]. In addition, once they are in 
long-term care, one-quarter are hospitalized within the first 
year [10]. Others have looked at the percent of hospitalized 
residents who enter a SNF and them become long-term var-
ies by region and by age of admission to the SNF. For those 
aged greater than 85, 12% remained in the nursing home 
6 months after admission from the hospital [10]. The reasons 
that they do not go home usually are that the level of care that 
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the person needs cannot be provided in the home. This is due 
to change in functional ability of the person and inadequate 
resources to accommodate the needs. While nursing homes 
are predominately for the elderly, there can be variety of ages 
and medical conditions living under one roof. This applies 
both to the SNF environment and more so to LTC. While the 
patients (residents) living in the home may be elderly – the 
range can be from 65 to over 100. Some homes have younger 
patients with functional and/or cognitive deficits. Along with 
multiple medical problems, there are also a range of cognitive 
status from intact to severe dementia. Regardless of the med-
ical diagnoses and/or the cognitive abilities, the functional 
capability of the patient is often paramount. Therefore, main-
taining the highest level of function for the patient may be 
the ultimate goal of care. In the LTC environment, the goals 
of care may change toward a more palliative approach rather 
than attending to disease-specific goals. This may culminate 
in end-of-life discussions with the patient and family. In the 
NF, activities are tailored for the need of the person. The goal 
changes from rehabilitation in the SNF to establishing pro-
gramming that is aimed at the person’s cognitive and func-
tional state.

31.4.2.1  The Role of the Physician
Every patient who enters a nursing home must have a physi-
cian assigned to them. In some nursing homes, it will be the 
person’s community physician, but more often it will be a 
physician that is practicing in the home who will be assigned 
to the patient. While patients have a choice of physicians, the 
actual physician that will take care of the person in the nurs-
ing home is often determined by whom is credentialed in 
that facility, credentialed with the insurance plan of the 
patient, and affiliated with the hospital that the patient is 
affiliated and who is available.

Moreover, many nursing homes have nurse practitioners 
and less so physician assistants (NPP). While each nursing 
patient/resident has an attending physician assigned to them, 
the person may be seen more often by NPP.

By regulation the physician needs to see the patient on 
admission to perform the admission visit (there is no set time 
when this has to occur), then monthly for first 3 months, and 
then every 60 days (NPP and physician may alternate). These 
are the minimum. Regardless of regulations, most facilities 
have policies that set when a patient must have a physician or 
NPP visit. However, a patient can be seen as often as medi-
cally necessary.

Regarding patient care, the nursing home physician 
needs to wear several hats. First, when admitting a patient to 
the SNF from the hospital, a plan of care needs to be designed 
to address the reason for the hospitalization. In addition, 
other comorbidities need to be addressed. For example, a 
patient is admitted to the hospital for heart failure and then 
after several days of in-hospital dieresis transfers to the 
SNF. The SNF has to continue the heart failure treatment but 
also needs to address the other medical problems the person 
has such as diabetes, lung disease, osteoarthritis, and/or 
hypertension. Moreover, a plan for therapy needs to be estab-

lished including mobility and attention to activities of daily 
living (ADLs). Therefore, the physician needs to be versed 
not only in acute medical care (heart failure) but also in 
chronic care (osteoarthritis affecting mobility) and the inter-
play of both. For example, when admitting a patient to the 
nursing home, the admitting orders not only need to include 
the specific medical treatments for the reason for admission 
(such as medications for heart failure) including medications 
and laboratories but also need to address advanced direc-
tives, rehabilitative services, treatments, consultations, and 
discharge planning.

For the NF or long-term care patients, the physician 
needs to be able to recognize and treat in the nursing home 
an exacerbation of chronic medical problems. For exam-
ple, when a long-term patient develops a pneumonia, the 
physician needs to have not only the knowledge to treat the 
condition but also the knowledge of what is available to 
treat the patient. For example, how long will it take to 
obtain phlebotomy, how long for an x-ray to be completed 
and results available, and can intravenous therapy be insti-
tuted or are antibiotics available. The physician must work 
with a team in addition to the NPP.  Practitioners in the 
nursing home include physical therapists, occupational 
therapists, speech-language therapists, social workers, cer-
tified nursing assistants, dieticians, recreational therapists, 
pharmacists, consultants, and of course nurses. The physi-
cian must be able to incorporate ideas and recommenda-
tions from all these disciplines in order to establish care for 
the patient.

The physician practicing in nursing homes must be aware 
of the rules and regulations promulgated by CMS and the 
individual states. Antibiotic stewardship has become a for-
mal program for nursing homes that is monitored on both 
the national and state level. Practitioners are being moni-
tored for antibiotic prescription orders with the goal of 
reducing unneeded or unnecessary antibiotic use. Consul-
tant pharmacists review medications for each patient on a 
monthly basis and leave suggestions for the physician. 
Whether the physician agrees with the suggestion or not, it 
must be answered in a timely fashion.

In summary, the physician practicing in a nursing home 
needs to able to care for acute medical problems and chronic 
medical problems and the interaction of both. While this 
training occurs in a geriatric fellowship, there are insufficient 
numbers of geriatricians to fulfill the need for all nursing 
homes. Therefore, other physicians are in nursing homes – 
internal medicine, family medicine, and hospitalists (in the 
role of “SNFist”). In addition to the medical problems of the 
patient, there needs to be a knowledge base for federal and 
state regulations, diagnostic testing capability of the facility, 
palliative care, psychosocial needs of the patient and the fam-
ily, and discharge planning for the patient.

While patients admitted to nursing homes today are 
similar to those who were cared for in a hospital in the past 
and/or being transferred to the nursing home from the hos-
pital and even directly from the emergency department, the 
physician must be confident and capable in his/her skills 
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without having the luxury of instantaneous labs, radiology, 
or consultation. Each nursing home is required to have a 
medical director. Currently, the medical director must be a 
physician. The medical director role is separate from the 
attending physician role. The time spent in the medical 
director role must be distinct from time spent in patient 
care. Most medical directors also have a practice in the 
nursing home that they are medical directors. The role of 
the medical director is to work with the director of nursing 
and the administrator of the home to evaluate and ensure 
that quality care is being provided. Some of the specific 
duties include oversight to the home in clinical areas, 
reviewing policies and procedures of the home, monitoring 
the practice of clinicians in the home, involvement in the 
state survey process, root cause analysis of hospitalizations 
to determine if a hospitalization was avoidable, educating 
the staff on current clinical issues, and representing the 
home in the community. AMDA (formerly known as the 
American Medical Directors Association; now known as 
PALTC (the Society for Post-Acute and Long-Term Care)) 
has guidelines for medical directors. Furthermore, a physi-
cian can become a certified medical director (CMD) from 
PALTC. While being a CMD is not required to be a medical 
director, the training that accompanies the obtaining of a 
CMS is invaluable to carry out the duties of a medical direc-
tor. These duties include management skills and knowledge 
of quality assurance and performance improvement (QAPI) 
processes.

31.4.3 Models of Nursing Homes

Many nursing homes were built and remain in the model of a 
hospital: long corridors with semiprivate rooms and appear 
institutional. However, that is changing with the emphasis on 
home.

Some examples are Eden, Green House, and Comfort 
Matters program. These programs combine both the physical 
space that the person lives with changes in staff training to 
emphasize the individual.

31.4.3.1  Eden Alternative®/Green House 
Project®

Dr. Bill Thomas started a project called the Eden Alternative® 
to make nursing homes more homelike. To become an Eden 
nursing home, staff needs to be trained and embrace the con-
cepts there needs to be companionship with others, with pets. 
The home needs to be resident-centered rather than staff-
centered. The nursing home has to undergo a culture change.

Building on the Eden philosophy, the Green House Proj-
ect began to change the physical structure of nursing home to 
be more homelike. For instance, each unit has a small num-
ber of rooms (12 residents per home, mostly private) with its 
own kitchen and common area and staff that not only cooks 
but also provides direct care [11].

31.4.3.2  Comfort Matters®

Another model of care is Comfort Matters® that trains staff in 
the care of dementia patients. For example, while the tradi-
tional nursing home strives to keep people out-of-bed during 
the day and involved in activities, the Comfort Matter 
approach is that if the person wants to go to bed in the after-
noon, he/she is allowed to go to bed. Staff is trained to attempt 
to ascertain the needs of the person, even if the person is not 
capable of expressing the need verbally due to dementia.

31.4.3.3  Dementia Care Units
Some homes have specialized dementia care units that are 
designated after meeting certain requirements. The Joint 
Commission has specific requirements that must be met 
for a home/unit to be called a “memory care unit.” Some 
states have regulations for training of staff and for the phys-
ical plant, such as accessible and safe outdoor space for the 
cognitively impaired. For instance, older and inner-city 
facilities may have difficulty fulfilling the requirements. 
While the majority of the residents in a nursing home have 
cognitive impairment, the home cannot be designated as 
dementia care unit if it has not complied with the regula-
tions [12].

31.4.4 Assisted Living Facilities (ALF)

For some an ALF is an alternative to a nursing home. Rather 
than being alone in one’s own home and/or bring services in 
for the individual, an ALF provides both personal services 
and a community setting. Therefore, an ALF may be consid-
ered more of a social model of care rather than a medical 
model, such as a nursing home, that is more attractive to 
people. Yet, people entering an ALF can be very frail and in 
need of services that maybe comparable to nursing home 
residents. An ALF is usually less restrictive than a nursing 
home. However, these facilities are heterogeneous in nature. 
While states may have some regulations as to what is called an 
ALF, they differ so that one facility in one state may be very 
different that one in another state. In other words, they are less 
regulated than nursing homes. While some people feel that 
there should be more regulations or oversight for ALFs, many 
and the ALF providers do not. ALF should be considered 
places to live with a variety of services as opposed to a nursing 
home or facility that provides defined services (such as 
24-hour nursing care). Most ALF provide housekeeping, 
meals, and laundry, assistance with dressing and bathing, and 
assistance with medications and nursing. The amount and 
availability of these services vary depending on the individual 
ALF. These homes are based that the elders living in the facil-
ity are there for social programs with varying amounts of 
medical care.

The large majority of ALF is privately owned and was 
developed without government funding. ALF can be large 
apartment-type buildings with common dining and activity 
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areas, or they can be smaller homes that have a few rooms. 
Most units in these buildings will have kitchens and bath-
rooms and are furnished by the resident. They are less intu-
itional in appearance than a nursing home. They can be 
freestanding or be within or associated with a nursing 
home. Some even have special care units such as memory 
impairment units. Often, these special care units need to 
adhere to state guidelines to be advertised as such. The 
guidelines will include requirements for physical space and 
for training for the providers on the special care unit.

The ALF usually offers a basic package of services that is 
included in the monthly fee/rent. For example, it may 
include 45  minutes a day for aide in dressing, assistance 
with showering, three meals per day, and reminders to take 
medications. If a person needs assist to manage medica-
tions, that may be available at an additional charge. ALF 
usually have a nurse available during the day to assist and 
check vital signs and weights. The ALF may have programs 
tailored to the needs of its residents such as activities appro-
priate for cognitively impaired residents [13]. In 2017, the 
average cost of assisted living in New York State is $4186/
month. However, the range is from $2550 to $6550, depend-
ing on the location. Special dementia care units can add 
about $1150 to the monthly cost [14]. While approximately 
80% of ALF residents pay privately, about 20% have some 
Medicaid coverage [14]. Some states do have Medicaid 
waiver slots for ALF, but they are very limited. In addition, 
Medicaid reimbursement is often far less than the costs of 
providing the services in the ALF.

31.4.5 Home Services

Patients can go home from the hospital with services at 
home. Visiting nurses can come into the home to assess the 
needs and help with the transition. They also can arrange for 
other services such as physical and/or occupational therapy. 
The advantage to the patient is that the person is home, but 
the intensity of the service is less than in a facility. Also, the 
coordination between the service providers may not be as 
strong as when they are working together at one time. Medi-
care will pay for rehabilitation at home, but there is a dollar 
cap for the various services provided.

31.5 What Is Hospice?

Hospice is from the Latin word hospitium which means 
place of entertainment, lodging, inn, or guest house. The 
term originally dates back to the medieval ages where it was 
considered a “rest house for travelers” especially the houses 
of refuge and shelter kept by monks in the passes of the Alps. 
According to the National Hospice and Palliative Care 
Organization site, hospice today was first applied in 1948 by 
a physician named Dame Cicely Saunders who cared for 

dying patients and eventually established the first modern 
hospice called the St. Christopher’s Hospice in London, 
England, in 1967. She then introduced the idea of a holistic-
specialized care for the dying in the United States during a 
1963 visit with Yale University. This led to a chain of events, 
which resulted in the development of hospice care as we 
know today [15].

31.5.1 Philosophy of Care

In 2014, hospice cares for more than 1.65 million Americans 
and their families every year, which continues to grow. Hos-
pice is a philosophy model for quality, compassionate, per-
son-centered, and cost-effective care for people with 
life-limiting serious illness or injury with a prognosis of 
6 months or less. This service is available to patients with any 
terminal illness regardless of age, religion, gender, sexuality, 
disability, or culture. In 2015 close to 65% of Medicare hos-
pice patients were 80 years of age or older (. Table 31.1).

The focus is on caring, not curing. It is also not “giving 
up,” nor is it a form of euthanasia or physician-assisted death. 
The care involves an interdisciplinary team that provides the 
medical, emotional, spiritual, and financial support that is 
tailored to the person’s needs and wishes. The hospice team 
includes but is not limited to a physician, a nurse, a social 
worker, volunteers, and a chaplain to name a few. Members of 
the hospice staff develop a care plan that meets the patient’s 
individual needs and make regular visits to assess the patient 
and provide additional care or other services. The care is 
available “on-call” after the administrative office has closed 
7  days a week, 24  hours a day, in which someone would 
respond to a call for help within minutes if necessary. Support 
is also provided to the person’s loved ones as well since they 
typically serve as the primary caregiver and, when appropri-
ate, help make decision for the terminally ill individual. The 
National Hospice and Palliative Care Organization research 
shows that 94% of families who had a loved one cared for by 
hospice rated the care as very good to excellent.

       . Table 31.1 Percentage of patients by age

Age category (years) Percentage

<65 5.4

65–69 7.5

70–74 10.0

75–79 12.7

80–84 17.0

>84 47.4

Modified from the National Hospice and Palliative Care 
Organization (NHPCO) [16]
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Albeit being defined as a home care delivery model, hos-
pice is designed to take place in multiple settings and may 
change depending on the nature of a patient’s disease pro-
gression, medical needs of the patient, and plan of care estab-
lished between the patient and the hospice. The hospice 
settings include patient’s private residence, standalone facili-
ties, hospice residence, long-term care facilities, or hospice 
inpatient facilities. Federal regulations stipulate that payment 
for inpatient care is limited. Hospitalization or inpatient hos-
pice are time limited and only for management of acute 
symptoms or for patients who are actively dying. Because 
patients require differing intensities of care during the course 
of their disease, the Medicare Hospice Benefit affords patients 
four levels of care to meet their needs: routine home care, 
continuous home care, inpatient respite care, and general 
inpatient care. In 2014, 93.8% were provided at the routine 
home care level (. Table 31.2).

Core hospice services include skilled nursing services, 
physician services, volunteer services, counseling services 
(including bereavement counseling), spiritual care, dietary 
counseling, and social services. Noncore services, defined as 
services that may be outsourced by the hospice provider, 
include physical therapy, occupational therapy, speech-lan-
guage pathology, home health care, homemaker services, 
administration and provision of drugs, biological agents, 
medical supplies, continuous home care, respite care, and 
other services (. Fig. 31.1).

31.5.2 Regulated Insurance Benefit

Hospice is also a regulated insurance benefit. After passing 
the Tax Equity and Fiscal Responsibility Act (TEFRA) in 
1982, the Medicare Hospice Benefit (MHB) was enacted by 
Congress and is the predominant source of payment. Spe-
cifically, 89% of hospice patient care days annually are paid 
by a flat per diem rate that covers all aspects of the patient’s 

care related to the life-limiting prognosis, including all ser-
vices delivered by the interdisciplinary team, drugs, medical 
equipment, and supplies. This is one of Medicare’s smallest 
program and is used by only 47.3% of Medicare decedents in 
2013 according to the Medicare Payment Advisory Com-
mission (MedPAC). Those who receive the services are cov-
ered by the MHB, with the remaining patients covered by 
private insurance (9%), Medicaid (5%), and other sources 
(2%) such as managed care insurance, private pay, or charity 
care [16]. The extent to which this percentage reflects unde-
ruse of hospice is unknown, because of low usage likely 
reflects a combination of barriers to hospice care and patient 
preferences not to receive such care before death. Potential 
barriers include lack of knowledge regarding hospice care, 
hospice admission criteria, and ineligibility for hospice care 
under MHB.

31.5.3 Hospice Eligibility Criteria

Patients are eligible to receive hospice care reimbursed under 
the MHB if they meet the following criteria: (1) the individ-
ual is eligible for Medicare part A (hospital insurance); (2) 
the individual has a life expectancy of 6 months or less if the 
disease follows its expected course, as certified by two physi-
cians; and (3) the individual forgoes Medicare reimburse-
ment for ongoing therapy or curative medical treatment 
related to the terminal diagnosis.

       . Table 31.2 Location of death for hospice enrollees

Location of death 2014 (%) 2013 (%)

Patient’s place of residence 58.9 66.6

Private residence 35.7 41.7

Nursing home 14.5 17.9

Residential facility 8.7 7.0

Hospice inpatient facility 31.8 26.4

Acute care hospital 9.3 7.0

Modified from the National Hospice and Palliative Care 
Organization (NHPCO) [16]

       . Fig. 31.1 Interdisciplinary hospice team approach in end-of-life 
care. (Modified from the National Hospice and Palliative Care Organiza-
tion (NHPCO) [16])
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The advantage of the MHB and its eligibility criteria is 
that it offers a comprehensive benefit to a defined population 
of patients, provided in different care settings by an interdis-
ciplinary health-care team. The disadvantage of the current 
eligibility criteria is that it is difficult for individuals with 
uncertain prognosis or those who may be availed of more 
complex treatment options to access hospice in a timely 
manner. For example, prognostic difficulty remains a barrier 
to hospice referral [17–19], particularly for individuals with 
non-cancer-related diagnoses.

Although dramatic growth has taken place in the number 
of individuals receiving hospice services, many patients and 
families enroll in hospice too late in the course of their dis-
ease to use the benefit fully. Almost one third of individuals 
who enroll with hospice die within 1  week of enrollment 
[16], and the mean length of stay in hospice care in the 
United States still hovers around 21 days.

It is also important for patients and families to realize 
that if they do not meet the hospice eligibility criteria, 
alternative palliative care options are available. There are 
no federal or commercial insurance benefits specific to pal-
liative care; thus there exist no formal eligibility criteria. 
Palliative care is available to patients who continue to ben-
efit from life-prolonging treatments, and access to pallia-
tive care is not dependent on prognosis. As the disease 
progresses and when eligible, individuals could transition 
to hospice care.

31.5.4 Duration of Hospice

Hospice eligibility requirements should not be confused with 
length of service. A patient in the final phase of life may 
receive hospice care for as long as necessary when a physician 
certifies that the patient continues to meet eligibility require-
ments. Under the MHB, two 90-day periods of care (a total of 
6 months) are followed by an unlimited number of 60-day 
periods. The length of service (LOS) can be influenced by a 
number of factors including disease course, timing of refer-
ral, and access to care. The median LOS in 2014 was 17.4 days, 
and the average LOS was 72.6 days. Only 10.3% of patients 
remain under hospice care for longer than 180  days 
(. Fig. 31.2).

31.5.5 Benefits of Hospice

Hospice enrollment saves money for Medicare and improves 
care quality for Medicare beneficiaries across a number of 
different lengths of service according to research from 
Mount Sinai’s Icahn School of Medicine in March of 2013 
[20]. Furthermore a 2007 Duke University study showed 
that hospice care reduces Medicare program expenditures 
during the last year of life by an average of $2309 per hospice 
patient [21]. Medicare costs for hospice patients were lower 
than non-hospice Medicare beneficiaries with similar diag-

       . Fig. 31.2 Length of service 
by year. (Modified from the 
National Hospice and Palliative 
Care Organization (NHPCO) [16]) 71.8 72.6 71.3
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noses and patient profiles (. Fig. 31.3). Hospice enrollment 
is associated with fewer 30-day hospital readmissions and 
in-hospital deaths. It is also associated with significantly 
fewer hospital and ICU days [8].

31.5.6 Hospice Care in the Nursing Home

Nationwide 25% of people die in a nursing home, and this per-
centage is expected to increase as the population ages [15]. The 
MHB was extended to nursing homes in 1989, and by 2004, 
78% of US nursing homes contracted with at least one hospice 
agency for services. Miller and colleagues [22] reported that 
the percentage of nursing home residents receiving hospice 
services rose from 14% in 1999 to 33% in 2006.

31.5.7 Hospice Care in the Nursing Home: 
Shared Responsibility Model

A model of hospice care delivery in the nursing home 
includes shared responsibility between the nursing home and 
the hospice agency. When a nursing home resident is enrolled 
in hospice, the hospice agency is responsible for providing all 
care that is related to the resident’s terminal illness. These 
services include nursing visits, additional personal care, spir-
itual counseling and social work services, medications that 
are related to the terminal illness, and medical supplies. The 
nursing home continues to provide room and board and 
long-term care services. Financial disincentives exist how-

ever for nursing homes to transfer patients who were admit-
ted under the Medicare skilled nursing facility (SNF) benefit 
to the MHB because reimbursement to the nursing home for 
patients on the MHB is much lower than reimbursement for 
SNF benefit.

31.5.8 Hospice Care in the Nursing Home: 
External Consultation Team Model

Another model of hospice care includes having an external 
palliative care consultation team. The team is typically based 
at a community hospice or palliative care organization or 
occasionally is associated with hospital palliative care pro-
gram. An administrator from the nursing home or a resi-
dent’s primary care provider requests a consultation. 
Residents may or may not be hospice-eligible. The consultant 
bills under Medicare part B and thus the costs for these ser-
vices are not incurred by the nursing home.

There are some challenges with having an external pallia-
tive care consultation team model. First the teams are not 
available in every location. It is difficult to staff teams with 
clinicians who have expertise in palliative care and an under-
standing and appreciation of the nursing home setting. To 
ensure financial viability, consultation services must be able 
to access large numbers of patients in one facility to maxi-
mize efficiency [23]. Given that reimbursement typically is 
through Medicare part B, it is focused on physician and nurse 
practitioner visits, which hinders more comprehensive inter-
disciplinary care.

       . Fig. 31.3 Total Medicare 
savings between hospice and 
non-hospice groups. (Modified 
from the National Hospice and 
Palliative Care Organization 
(NHPCO) [16])
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31.5.9 Hospice Care in the Nursing Home: 
Internal Teams and Units Model

A study showed that 27% of US nursing homes report that 
they have implemented specialized programs or staff trained 
in hospice or palliative care [22]. There are no standard ele-
ments across these programs, although they generally 
encompass staff training, advanced care planning, and symp-
tom management. Some authors have described benefits 
such as decrease in the use of unnecessary medications fol-
lowing admission of residents to a nursing home-based pal-
liative care unit. Specialized dementia “comfort care” units 
were found to be associated with higher staff satisfaction, less 
observed resident discomfort, and lower costs than standard 
nursing home care.

Other advantages include infusing palliative care princi-
ples into daily nursing home care; clinicians’ daily interaction 
with residents may facilitate timely detection of clinical 
changes; and place expertise and authority for the residents’ 
quality of care. The biggest challenge is the lack of resources 
and financial disincentives for nursing homes to invest in this 
type of care for training and additional time necessary to 
deliver high-quality care.
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32.1  Background

Could a large urban Health System be serious when it took 
out a one-page ad in the New York Times on July 22, 2015 
with the headline “If our beds are filled, it means we’ve 
failed”? In fact, they were very serious and with their focus 
on population health management, patients are receiving 
most of their care outside of the traditional hospital setting. 
One such way they are accomplishing this is through a model 
of care developed to substitute hospital level care in the 
home. Hospital at Home (HaH) was developed at Johns 
Hopkins University in 1995 as a response to the evidence that 
hospitals may not be the ideal setting for many patients [13]. 
The hazards of hospitalizations, especially for the older adult, 
are well documented and can include falls, delirium, func-
tional decline, and other hospital-acquired infections [9]. 
Additionally, poor transitions both within the hospital set-
ting and at discharge can contribute to lengthier hospital 
stays, emergency department visits, and readmissions [5]. 
Home is a site of care that patients prefer and has been shown 
to be cost saving [12, 14, 15].

32.2  Competencies

The Hospital at Home model of care is a multidisciplinary 
model incorporating medicine, nursing, and social work as 
the main components. Each discipline has its own competen-
cies that vary greatly in number and content. For purposes of 
this chapter, the following discipline-specific competencies 
will be addressed:

32.2.1  Medical Student Geriatric 
Competencies (AAMC Minimum 
Geriatrics Competencies 2007)

32.2.1.1  Hospital Care for Elders
Identify potential hazards of hospitalization for all older 
adult patients (including immobility, delirium, medication 
side effects, malnutrition, pressure ulcers, procedures, peri- 
and postoperative periods, transient urinary incontinence, 
and hospital-acquired infections), and identify potential pre-
vention strategies (22).

Communicate the key components of a safe discharge 
plan (e.g., accurate medication list, plan for follow-up), 
including comparing/contrasting potential sites for discharge 
(25).

Explain the risks, indications, alternatives, and contrain-
dications for indwelling (Foley) catheter use in the older 
adult patient (23).

Conduct a surveillance examination of areas of the skin 
at high risk for pressure ulcers and describe existing ulcers 
(26).

32.2.1.2  Cognitive and Behavioral Disorders
In an older patient with delirium, urgently initiate a  
diagnostic work-up to determine the root cause (etiology) 
(6).

Develop an evaluation and non-pharmacologic  
management plan for agitated, demented, or delirious 
patients (8).

32.2.1.3  Self-Care Capacity
Identify and assess safety risks in the home environment, and 
make recommendations to mitigate these (11).

32.2.1.4  Nursing [20] (All Competencies  
Listed Are for Master-Level Nurse 
Practitioners)

Assesses the patient’s and caregiver’s educational needs to 
provide effective, personalized healthcare

Collaborates with both professional and other caregivers 
to achieve optimal care outcomes

Coordinates transitional care services in and across care 
settings

32.2.2  Social Work Competencies

The Education Policy and Accreditation Standards (EPAS) of 
the Council on Social Work Education (CSWE) adopted 10 
Core Competencies for Social Work Practice [7]. CSWE has 
subsequently developed core competencies in the areas of 
Geriatric Social Work Practice and Person Centered Care, 
among others. In a revision to the 2008 core competencies, 
the 2015 EPAS CSWE adopted the EPAS Standards, reducing 
the number of core competencies to nine [8], some of which 
include Engage Diversity and Difference in Practice (CC #2); 
Engage with Individuals, Families, Groups, Organizations, 
and Communities (CC#6); and Assess individuals, Families, 
Groups, Organizations, and Communities (CC#7). The 
eighth core competency, “Intervene with Individuals, 
Families, Groups, Organizations and Communities” specifies 
the following practice behaviors that relate to the role of the 
HaH social worker:
 1. Critically choose and implement interventions to 

achieve practice goals and enhance capacities of clients 
and constituencies.

 2. Apply knowledge of human behavior and the social 
environment, person-in-environment, and other 
multidisciplinary theoretical frameworks in interven-
tions with clients and constituencies.

 3. Use inter-professional collaboration as appropriate to 
achieve beneficial practice outcomes.

 4. Negotiate, mediate, and advocate with and on behalf of 
diverse clients and constituencies.

 5. Facilitate effective transitions and endings that advance 
mutually agreed-on goals.

 B. Morano et al.
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32.3  Hazards of Hospitalization

The acute hospitalization is often considered a sentinel event 
for many older adults. As described in greater detail in the 
following chapter, the acute care hospital setting can be an 
extremely dangerous environment for vulnerable patients, 
especially those with advanced age, baseline cognitive 
impairment, functional limitations, or frailty. An unintended 
consequence of acute hospitalization places vulnerable older 
adults at greater risk for decline in healthcare quality of life 
even once the acute medical issue or complication that led to 
the admission is resolved [9]. While the hospital has been 
seen as the traditional model for the delivery of acute medi-
cal care, it is not an ideal care environment for many patients 
[15]. Older adults are at greater risk for iatrogenic events 
such as nosocomial infections, pressure sores, falls, and delir-
ium [18]. These adverse events often lead to increased hospi-
tal length of stay and more complex discharge planning or 
suboptimal transitions in care at the time of hospital dis-
charge. Older adults often require transitions to skilled nurs-
ing facilities (SNF) or long-term care facilities (LTC), rather 
than home after an acute hospital stay, putting older adults at 
risk for readmission to the hospital due to their inability to 
live independently [15]. Identifying acute care models out-
side of the hospital setting can help mitigate these adverse 
outcomes.

Older adults tend to have more complex medical comor-
bidities, greater illness severity, and limited cognitive and 
functional reserves to overcome the stress of an acute illness. 
While hospitalization in this population is often necessary, it 
is difficult to ignore the major risk this entails for the patients. 

The combination of usual physiological changes of aging and 
increased susceptibility to stress resulting in hospitalization 
from an acute illness, often results in an irreversible func-
tional decline that overshadows the actual cure or repair of 
the illness for which they were admitted [9]. These factors, 
combined with a prolonged length of hospital stay, result in 
loss of baseline functional reserves which has a negative 
impact on long-term patient outcomes, prognosis, and qual-
ity of life.

32.4  Hospital at Home Model

Hospital at Home, a relatively new model of care, provides 
an alternative to hospitalization; essentially providing 
acute care for patients outside the traditional hospital set-
ting. This model provides a means of treating elderly 
patients whose care preference is to be at home, where 
they have lower risk of adverse events and also for patients 
who are averse to being in the hospital. To substitute 
entirely for an inpatient admission, HaH must possess 
three elements:
 1. Providing care that substitutes entirely for an inpatient 

acute admission
 2. Providing the same intensity of medical and nursing care 

similar to that provided in the hospital
 3. Providing care that cannot be offered routinely in the 

community [16]

Every Hospital at Home program also must fit in to the cul-
ture and workflow of the institution (see . Fig. 32.1). Some 

       . Fig. 32.1 The Hospital at 
Home model

Acute Care in the Home Setting: Hospital at Home
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programs may use emergency department (ED) physicians 
as the primary source of referrals, others can use hospitalists, 
and others may do their own case finding as an effective 
means to recruit patients. Most HaH programs focus on eight 
admission diagnoses but often expand qualifying diagnoses 
over time. The basic eight diagnoses include community-
acquired pneumonia, urinary tract infection, congestive 
heart failure, diabetes, chronic obstructive lung disease, 
asthma, cellulitis, and venous thromboembolism. The 
Hospital at Home provider is ultimately the decision-maker 
for program eligibility. Eligibility is based on insurance payer, 
address, safety issues, and other specific medical exclusion 
factors. If eligible, informed consent is obtained and patients 
are then fully evaluated by the hospital- at- home physician in 
the emergency department at which time medical orders are 
written. It should be noted that patients can be admitted 
directly from home or an ambulatory setting, in which case 
the provider will perform this evaluation in the home setting. 
If admitted from the ED or observation unit, patients are 
usually transported home by ambulance. Those patients 
requiring oxygen therapy are sent home with a portable oxy-
gen tank pending delivery of a concentrator. Once the patient 
arrives home, the hospital-at- home nurse will conduct a full 
assessment and provide nursing care as specified in the order 
set. This can include infusion, wound care, vital signs, etc. 
The patient will continue to have intermittent nursing visits 
at least daily. All medications and related supplies associated 
with the acute diagnosis are delivered to the home. Home 
radiology, laboratory, and other diagnostic studies are pro-
vided by vendor contracts.

The hospital-at-home physician or advanced practice 
nurse provider makes at least daily home visits or a video- 
assisted visit and is available 24  hours a day for urgent or 
emergent calls. At many HaH programs, there is the ability 
for 24-hour visits, and at the Mount Sinai Health System 
(MSHS) in New York, that is provided through community 
paramedics. These are non-911 specifically trained para-
medic staffed ambulances that can be dispatched by the HaH 
team to evaluate patients and coordinate with HaH providers 
for care while the paramedic is in the home. During the 
entire hospitalization, the patient is followed by the same 
hospital-at-home team until his or her condition is stable 
enough for discharge, at which time care is reverted to the 
primary care physician.

The MSHS HaH model follows patients for a 30-day tran-
sitional period after their home hospitalization, ensuring 
they are connected back to their primary care. Nursing and 
Social work triage patients and follow them at different inter-
vals during that time. Providers and community paramedi-
cine are available to the patients as well to avoid unnecessary 
ED visits or hospitalizations.

The ability to provide acute care outside of the hospital  
in a safe and comforting home environment essentially  
eliminates the risks of the hazards of hospitalization. 

Previous studies have highlighted the quantitative and qual-
itative benefits of acute care outside of the hospital and its 
impact on patient outcomes. “Although less procedurally 
oriented than acute hospital care, hospital-at-home care 
met quality standards at rates similar to those of acute hos-
pital care, with a shorter length of stay, lower cost for hospi-
tal-at-home care than for acute hospital care and fewer 
complications” ([15], p. 798). Providing acute hospital-level 
care in a patient’s home for carefully selected patients via 
HaH has been shown to improve patient safety, enhance 
quality, increase efficiency, reduce variations in practice, 
and reduce the costs of providing acute care for select med-
ical illnesses [12, 14, 15]. Furthermore, patients and family 
members’ satisfaction was higher in the home setting than 
among those offered usual hospital care, reflecting the con-
venience of the model [14].

The benefits of a Hospital at Home model of care are con-
siderable for this population, but several factors must be 
taken into consideration when identifying the appropriate 
patient. There are obvious limitations to what can be pro-
vided in the home versus a fully staffed and equipped acute 
care hospital. However, when recognizing the unique chal-
lenges an acute hospitalization places on this patient popula-
tion, the advantages are promising. In order to guarantee 
success in this program, it is essential to assess each individ-
ual patient through a comprehensive interdisciplinary 
approach, including identifying the appropriate diagnosis, 
recognizing the capabilities of an interdisciplinary team, 
partnering with family and caregiver support systems, and 
having a good understanding of the patients’ overall goals of 
care. The Hospital at Home model is able to ensure a patient- 
centered approach and can accommodate several care path-
ways.

32.4.1  Case Examples (See . Fig. 32.2)

Below are examples of three HaH pathways that have proven 
feasible and successful at MSHS.  However, as . Fig.  32.2 
indicates, there are a number of other pathways that are in 
the piloting or developing stage as a result of an identified 
need in the Health System. The flexibility of the model to 
address identified needs makes it attractive to Health System 
leadership.

Acute Hospital at Home This pathway addresses acute medi-
cal issues that can be safely treated at home with the proper 
care team, coordination, family and caregiver support, and 
access to community resources.

Short-term (3–5 day) acute inpatient-level care at home 
with a 30-day transition period.

Common diagnoses include pneumonia, urinary  
tract infection, cellulitis, venous thromboembolism, and 
dehydration.

 B. Morano et al.
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 Case

JG is an 87-year-old male with a history of 
hypertension, hyperlipidemia, coronary 
artery disease, atrial fibrillation, congestive 
heart failure, pacemaker, and diabetes 
type 2 who presented with cough 
productive of green sputum, fever, 
shortness of breath, and general weakness 
for the past 3 days. Per his grandson, 
patient had stopped taking his furosemide 
for about 1 week prior to presentation, 
though for unclear reasons. Patient’s only 
contact is his grandson, who currently 
reports patient having a fever. Brain 
Naturietic Peptide (BNP) was elevated. 
Chest x-ray was significant for left lower 
lobe pneumonia. Patient ambulates with a 
walker, and has mild dementia. He needs 
assistance with all activities of daily living, 
but is well supported by family. JG requires 
hospital admission for treatment of 
community-acquired pneumonia and 
intravenous diuresis for his CHF. During 
JG’s previous hospitalization for surgery 
3 years ago, he developed delirium and 
was eventually discharged for rehabilita-

tion at a skilled nursing facility (SNF). JG is 
fearful about being hospitalized. JG and 
his grandson accept the option of Hospital 
at Home as it provides them with optimal 
medical treatment while remaining home.

In this pathway, the HaH model of 
care is able to provide the equivalent 
hospital level of care in the comfort of 
the home setting. The patient must 
meet hospital admission criteria for 
the specific diagnosis, but be stable 
enough that all care needs can be met 
within the home environment. 
Extended interdisciplinary team 
members including physicians, nurses, 
nurse practitioners, social workers, and 
physical therapists are available to 
make home visits to oversee the 
patient’s care and progress for the 
duration of the acute illness. With 
advancement in technology, further 
diagnostic lab testing, chest x-ray, and 
electrocardiogram can also be 
facilitated in the home, as well as 
24-hour availability to reach a 

provider. The familiar, less disruptive, 
and comforting environment of home, 
as opposed to the disorienting 
emergency department and hospital, 
provides an atmosphere free of 
restraints and tethers and restricted 
hospital diets. Patients are able to 
navigate in their home environment as 
they see fit and less likely to develop a 
significant debility with resultant 
transition to a SNF.

Hospital Averse This pathway is an 
appropriate option for the patient who 
would prefer not to be in a hospital or 
emergency department but accepts the 
need for acute medical treatment.

Short-term (3–5 day) acute-level 
care at home for patients who decline 
being in the hospital, with a 30-day 
transitional period.

Common diagnoses include 
pneumonia, urinary tract infection, 
cellulitis, and congestive heart failure.

       . Fig. 32.2 Diversifying the HaH “At Home” Suite of Services
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 Case

GW is a 68-year-old male with morbid 
obesity, osteoporosis, chronic pain, 
severe arthritis, diabetes, hypertension, 
peripheral vascular disease, and lumbar 
stenosis who was admitted to the 
program with right lower extremity 
cellulitis and edema. He had failed a 
treatment of oral antibiotics and is 
referred to the ED by his Primary Care 
Provider (PCP) for evaluation of his leg 
and to rule out Deep Vein Thrombosis 
(DVT) and intravenous (IV) antibiotics. 
The ultrasound was negative for DVT 
and the Vascular Medicine team 
recommended no surgical intervention 
but hospital admission for IV antibiotics 
for his cellulitis. Because of poor 
experiences in the past, the patient is 
adamant that he did not want to be 
admitted to the hospital even though he 
understood that he had an infection that 
requires treatment. He is confident he 
can manage at home which is set up 
with all the appropriate equipment 
needed to manage his chronic issues 

and would rather continue oral 
antibiotics even though they have not 
been as effective.

In this scenario, the patient is 
aware of his acute illness and the 
treatment option that is recom-
mended. The standard of care for this 
patient would require continued 
treatment in the hospital for stronger 
and more effective IV antibiotics. This 
patient had the capacity to state his 
choices and understand the treatment 
options recommended and was able to 
express the risk and benefits of 
home-based alternative treatment. He 
understood the risk of refusing a 
hospital admission meant the 
treatment for his infection would be 
suboptimal as he had failed oral 
antibiotics in the past. In this Hospital 
Averse option, the program was able to 
provide the care the patient needed to 
treat his infection with IV antibiotics 
and avoid a prolonged acute care 
hospitalization. With the assistance of a 

coordinated interdisciplinary team, the 
patient was able to return home the 
same evening from the ED, and 
received his antibiotic therapy twice a 
day at home with ongoing care at 
discharge provided through a certified 
home health agency.

Palliative Care at Home This pathway 
is appropriate for the high risk, vulnerable 
patient, still pursuing acute medical care 
at the end of life. This can serve as a bridge 
to hospice for patients who have a termi-
nal diagnosis, or at the end of life who 
need symptom management, but are still 
hopeful to treat potentially reversible ill-
ness (i.e., acute infection).

Short-term (3–5 day) acute-level 
care at home for hospice- eligible 
patients with 30-day follow-up (and 
possible transition to hospice).

Common diagnoses include 
aspiration pneumonia, UTI, and 
community-acquired pneumonia.

 Case

CL is an 86-year-old man with a history 
of bioprosthetic aortic valve replace-
ment, hyperlipidemia, degenerative 
joint disease of the spine, and 
dementia, who was hospitalized 
2 months prior with sepsis from 
methicillin-susceptible Staphylococcus 
aureus (MSSA) bacteremia with a 
prolonged hospital course complicated 
by a pressure ulcer to the sacrum, back 
pain, and delirium. No clear source of 
the MSSA bacteremia was found, but 
was highly suspicious for endocarditis. 
He was discharged to a SNF and treated 
with 6 weeks of intravenous antibiotics. 
At a routine follow-up visit with his PCP, 
a screening culture was noted to be 
positive again for Staphylococcus 
aureus. He was referred back to the ED 
for hospital admission which the 
patient and family were hesitant about 
since they did not want any invasive 
high-risk interventions such as heart 
surgery. The patient was nonambula-
tory and was made DNR/DNI recently. 
After a consultation with the specialists, 
including infectious disease, cardiotho-
racic surgery, and palliative care, the 
recommendation was for conservative 
management of his infection with 

antibiotics and symptom management. 
The patient and family understood that 
the infection would not be cured 
without the high-risk surgery, but that 
due to his frail state, was not an option. 
Patient stated his preference was to 
return home with a trial of antibiotics 
and continue conversations about his 
goals of care. As the patient became 
more symptomatic, and no longer 
responded to antibiotics, he was 
eventually transitioned to home 
hospice with the assistance of the 
Hospital at Home program.

This pathway offers a patient-
centered approach to care that aligns 
patient’s goals of care with a trial 
treatment for an acute illness and a 
treatment plan that incorporates a 
palliative care approach to a patient at 
the end of life. It honors the patient’s 
wishes of being home, accepting the 
diagnosis, and a prognosis that is 
short. As symptoms become more 
difficult to manage, the resource of a 
home-based hospice program was 
added.

The above cases and various path-
ways highlight the advantages of this 
care model: specifically, the range of 

services available, such as the 
availability of a 24-hour clinical team 
with the ability to demonstrate 
flexibility in clinical care options and 
at the same time offering a patient-
centered approach to care. This model 
has an impact at the institutional level 
by clearing out an overcrowded ED 
and inpatient beds and responds to 
the broad needs of patients and 
healthcare providers. This model of 
providing acute care outside of the 
hospital is a feasible option especially 
if it meets the needs of the appropri-
ate patient it is targeted to. It is 
important to have a clear understand-
ing of the patient’s goals of care and 
clarity about not only the benefits but 
some of the limitations to how care 
can be delivered in the hospital versus 
home. All of these options require the 
collaboration from family and 
caregivers, a robust interdisciplinary 
team, community resources through 
certified home care nursing services, 
hospice, and house calls programs 
and a supportive health system to 
leverage the resources necessary to 
make the program effective and 
sustainable.

 B. Morano et al.
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32.4.2  Providers of Care and Daily 
Assignments

The HaH program cares for patients of high complexity  
levels. An interdisciplinary team is essential in delivering 
high- quality care to a patient population with multiple needs. 
By integrating different clinical disciplines in one team, HaH 
is able to offer a holistic approach to address the clinical and 
psychosocial needs of patients and their families. The core 
clinical team involves physicians, nurse practitioners, regis-
tered nurses, social workers, community paramedics, physi-
cal therapists, occupational therapists and speech therapists, 
and lab technicians. An ancillary team of administrative staff 
including a program coordinator, program manager, nurse 
manager, and administrative assistants help coordinate the 
program’s daily operations. The whole team functions under 
the guidance of a medical director:

Physicians Physicians who function as HaH hospitalists have 
a central role in the Hospital at Home program as they are 
responsible for identifying, screening, and enrolling patients 
who are appropriate for the program. In order to accomplish 
that, physicians perform in-depth assessments of potential 
HaH patients in the emergency department or ambulatory or 
home setting. Enrolling an appropriate patient requires close 
collaboration with the ED or ambulatory medical teams, 
patients’ primary care providers, and family or caregivers. 
After obtaining consent for enrollment, physicians create a 
plan of care often integrating multiple disciplines required for 
a successful recovery at home.

Nurse Practitioners Nurse practitioners (NPs) are the main 
providers in the home setting as they execute the plan of care 
on a daily basis making adjustments when necessary. NPs col-
laborate closely with the physicians, registered nurses, and 
other members of the team to ensure all patients’ needs are met 
during the acute and post-acute phases of enrollment.

Registered Nurses Nursing services are vital in HaH.  The 
program relies heavily on nursing skills to provide home infu-
sions, medication reconciliation and management, patient and 
caregiver teaching, wound care, and other nursing procedures.

Social Workers Social workers have an essential role in 
assessing patients’ home safety, support system, and the 
resources that may need to be in place for a successful hospital-
at-home admission and discharge. Social workers are even 
more important during the post-acute period to ensure all psy-
chosocial needs are met and patients can safely remain in the 
community, connected to community-based enduring 
resources.

Physical Therapists The integration of physical therapists 
into patient care both during the acute and the post-acute peri-
ods enhances the patient’s functional status, improves indepen-
dence with activities of daily living, and therefore improves the 

patient’s quality of life in the community. Physical therapy can 
also help to prevent readmissions related to physical decon-
ditioning and falls.

Clinical Nurse Manager A clinical nurse manager is respon-
sible for overseeing the nursing staff, coordinating daily staff 
scheduling and assignments, as well as determining the pro-
gram’s capacity for admissions. The nurse manager is also 
involved in monitoring patients in the post-acute phase, tri-
aging of patient- related calls, overseeing the scheduling of 
tests/consultants, addressing any medical needs that may 
arise, and ensuring formal hand-offs to community-based 
services.

32.4.3  Determining Staff Workload 
and Program Admission Capacity

In the inpatient setting, staff workload is normally based on 
patient acuity. Hospital admission capacity is highly depen-
dent on the number of staff and number of beds available. On 
the other hand, the HaH program staff workload and pro-
gram capacity are intertwined and require a complex equa-
tion involving multiple components. While treating patients 
in their home eliminates the challenges of overcrowding and 
bed availability hospitals often face, the volume of patients 
that can be safely admitted to a HaH program is affected by 
not only patient acuity but also the geography of the admis-
sions, the type of home visits required, and the resources and 
staffing of the program.

32.4.4  Patient Acuity

A patient’s specific diagnoses and illness severity level often 
influence the level of their needs. A stable patient may require 
intravenous administration of antibiotics once or twice daily. 
On the other hand, a patient who is severally ill may require 
administration of antibiotics, intravenous hydration, wound 
care, frequent phlebotomy, and other nursing procedures. 
Increasing a patient’s medical needs implies lengthy visits 
and therefore decreased workload capacity.

32.4.5  Home Visit Type

Initial home visits are generally the most complex and time- 
consuming. During the initial assessment, providers and 
nurses can spend a great deal of time in goals of care and plan 
of care discussions with caregivers. Medication reconcilia-
tion, a detailed and in-depth assessment of a patient’s medi-
cations, also takes place during the first home visit. Follow-up 
home visits tend to be more problem focused and predictable 
in terms of length of time. Similarly, discharge visits tend to 
be straightforward and predictable since the focus is mainly 
on patient and family education.

Acute Care in the Home Setting: Hospital at Home
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32.4.6  Patient Geography

Every HaH program must develop geographic boundaries in 
order to optimize capacity. In highly urban settings, the 
boundaries may seem quite small compared to a more subur-
ban or rural area. However, commute times need to be fac-
tored in to geographic boundaries. A good rule of thumb is 
limiting commuting to 1 hour each way since commute time 
adds on to home visit time and decreases the overall effi-
ciency of the team.

32.4.7  Patient Census

In the hospital setting, a census is an official count of the total 
number of patients admitted to the facility over a period of 
time [2]. For staffing and sizing hospital units, the midnight 
census is the standard indicator of workload [2]. Similarly, 
HaH utilizes census data to define workload and predict staff-
ing needs. However, a unique feature of the HaH program is 
its ability to simultaneously admit patients from different set-
tings (e.g., clinics, hospitals, and homes). This, in addition to 
the variability in length of stay, leads to high fluctuation in the 
number of HaH-enrolled patients throughout the day. Regular 
census checks throughout each shift are of vital importance in 
determining program admission capacity. Determining the 
workload and capacity for a Hospital at Home program 
requires a complex formula that must consider the program’s 
current census, patient acuity, geography, type of home visit, 
number of staff, and resources available. Since admissions can 
happen from numerous hospitals, ambulatory settings, and a 
patient’s home simultaneously, daily patient volume can be 
unpredictable. In addition, patients can be discharged from 
the program, transferred to hospice, or escalated to the hospi-
tal at unexpected times. Therefore, frequent census checks 
and daily huddles are of vital importance for keeping track of 
the program’s capacity and staff workload as well as for 
enhancing coordination within the clinical team.

32.4.8  Post-acute Care

In recent years, post-acute care has become an essential com-
ponent of the healthcare delivery system. According to data 
from the Center for Health Information and Analysis 
(CHIA), the persistently high 30-day readmission rates 
among many US hospitals come with an estimated cost of 
about $26 billion annually, and $17 billion is attributed to 
preventable admissions [4]. The Medicare Payment Advisory 
Commission (MedPAC) has estimated that 12% of readmis-
sions are potentially avoidable [17]. Therefore, reducing hos-
pital readmissions is a national priority. The literature shows 
that some of the biggest causes of readmission within 30 days 
of hospital discharge include [1]:

 5 Lack of understanding of the discharge instructions by 
patients and/or caregivers

 5 Delayed post-discharge follow-up

 5 Lack of information sharing and/or miscommunication 
between inpatient and outpatient providers

 5 Medication incidents oftentimes due to lack of medica-
tion reconciliation or noncompliance with medication 
regimen

 5 Lack of support system at home

Although not initially included in the Johns Hopkins Hospital 
at Home model, more recent models have included a post-
acute period of varying lengths, usually between 30 and 
60 days beginning upon discharge from the acute episode, to 
complete recovery from the acute episode, in order to ensure 
a safe and high-quality transition to the patient’s primary 
care clinician. During this post-acute period, the team works 
on the implementation of evidence-based transitional care 
interventions to promote patients’ well-being. The interven-
tions include in-depth home assessments, education, medi-
cation management oversight, care coordination, and 
thorough communication with providers and caregivers to 
help address any identified warning signs before they become 
emergencies. The HaH post-acute period engages patients 
and their families to help them understand the clinical, psy-
chosocial, and environmental factors that may impact their 
recovery.

During the post-acute period, the following are interven-
tions employed to reduce escalations and/or readmissions:

 5 48-hour post-discharge call
 5 Follow-up home visits
 5 Medication reconciliation
 5 Patient and caregiver education
 5 24/7 support
 5 Multidisciplinary collaboration
 5 Care coordination
 5 Integration and referral to community-based resources
 5 Insuring patient has followed up with primary care 

provider and/or specialist

32.4.9  Results

HaH has shown to have some promising results of improved 
patient’s satisfaction, lower complications, and reduced cost 
[10]. Considering the national 30-day hospital readmission 
rate is 18.4% [11], a HaH post-acute intervention has the 
ability to significantly reduce readmission rates. In a meta- 
analysis it was shown to be 24% less [3] and a 21% reduction 
in mortality.

32.5  Conclusion

Hospital at Home is a relatively new model of care that is in 
the middle of a large expansion with more and more payers 
agreeing to cover the services. It is an excellent location to 
learn about many of the medical student, social work, and 
nursing competencies in what has been considered a nontra-
ditional setting for this learning.

 B. Morano et al.
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33.1  Functional Decline and Debility

Definition
 5 Functional impairment is defined as difficulty perform-

ing or requiring the assistance of another person to 
perform one of the activities of daily living (ADLs).

 5 Hospitalization-associated disability refers to patients 
who have a new disability in activities of daily living 
(ADLs) at hospital discharge that they did not have 
before the onset of the acute illness.

Prevalence
 5 ~50% of people 85 years of age and older require 

assistance in one or more ADLs; as many as 25% of older 
community-dwelling adults have at least one impair-
ment in IADL [2].

 5 Many hospitalized older people are discharged with 
ADL function that is worse than their baseline func-
tion. It has been reported that nearly 25–35% of older 
adults admitted to the hospital for treatment of acute 
medical illness lose independence in one or more  
ADL [1].

Etiology and Risk Factors
 5 The combination of usual physiological changes of 

aging, increased susceptibility to stress, acute illness, 
hospitalization, and prolonged immobility and bedrest 
often results in an irreversible functional decline despite 
the cure or repair of the illness for which they were 
admitted [5].

 5 For older adults, hospitalization for an acute medical 
illness frequently precipitates a disability in ADLs. Risk 
factors for loss of independence in ADLs during 
hospitalization include advanced age, cognitive impair-

ment, and IADL impairment at admission (Sager,  
Gill 6–8).

Special Consideration for Older Adults
 5 ADL impairment is a stronger predictor of hospital 

outcomes (functional decline, length of stay, institution-
alization, and death) than admitting diagnosis, diagno-
sis-related group, and other physiologic indices of illness 
burden. ADL impairment is also a risk factor for nursing 
home placement, ER visits, and death among 
community-dwelling adults.

 5 This loss of baseline functional reserves is often difficult 
to recover and often impacts long-term patient out-
comes, prognosis, and quality of life.

 5 The oldest patients are at particularly high risk of poor 
functional outcomes because they are less likely to 
recover ADL function lost before admission and more 
likely to develop new functional deficits during hospital-
ization [3].

 5 Immobility and functional decline in older hospitalized 
adults can lead to adverse events such as falls, pressure 
ulcers, and deep vein thrombosis in the hospital 
setting.

 5 Hospitalized seniors lose up to 5% of their muscle 
strength daily [5].

 5 New functional impairment impacts care transitions. Older 
adults often require transitions to skilled nursing facilities 
(SNF) or long-term care facilities (LTC), rather than home, 
after an acute hospital stay, or readmission to hospital as 
they are unable to safely manage in the community.

 5 Compared with more active and mobile hospitalized 
counterparts, immobile seniors are six times more likely 
to be discharged to long-term care facilities and 34.3 
times more likely to die in hospital [2].

Mrs. F is an 80-year-old female admitted 
with dyspnea, worsening lower extremity 
edema, and a recent fall. She lives with 
elderly husband and has a home aide 
8 hours of the day. She has a past medical 
history of HTN, CAD, mild vascular 
dementia, osteoarthritis, and gait instability 
and walks with cane and rolling walker. Her 
daughter (who lives out of state) has been 
doing their finances for the past 2 years. 
She is able to perform all of her ADLs and 
only intermittently incontinent. She walks 
with a walker due to arthritis. Her husband 
and aide help her with her ADLs due to her 
osteoarthritis

 z Hospital Course
Mrs. F is admitted to the medicine service 
and transferred to a telemetry bed. She is 
treated with IV diuretics and supplemental 

oxygen, and a bladder catheter was placed 
in the ED. She is given one dose of 
diphenhydramine by the cross-covering 
intern on her first night in the hospital 
because she was unable to sleep. She had 
poor oral intake for the first 2 days and had 
periods of agitation requiring haloperidol.

After 2 days of ongoing treatment and 
diuresis of 2.5 L, her breathing improved, 
but the nurse notes she developed a stage 
II sacral pressure ulcer. By day 3, Mrs. F 
develops suprapubic pain and tachypnea 
in the middle of the night and does not 
recognize her surroundings. She tries to 
stand up because she feels like she needs 
to urinate forgetting she had a urinary 
catheter. The bed alarm sounds, telemetry 
leads tangle in her blankets, and her 
urinary catheter gets caught on her leg. 
She falls as the aides rush into the room. 
She is found to have developed a 

catheter-associated urinary tract infection 
and sustains a contusion and abrasion to 
her R knee. She is treated with IV antibiotics 
for 3 days requiring a 1:1 sitter in the 
setting of confusion. An additional 2 days 
of hospitalization is required as attempts 
are made to find a subacute rehab facility 
since she is no longer safe to return home 
due to worsening physical debility, 
deconditioning, and generalized weakness.

By day 4, her delirium cleared; she 
needed two persons to get her out of bed 
to chair. Day 5, the social worker and 
physical therapist met with Mrs. F and her 
family. Discharge plan was to a subacute 
rehabilitation facility for physical therapy 
and wound care. Day 7, she was discharged 
to a facility. After 4 weeks of therapy, Mrs. F 
was unable to recover her ability to walk 
independently. She was transitioned to a 
skilled nursing facility for long-term care.

 Case

 M. Sanon



405 33

Assessment
 5 It is important to identify the patient factors associated 
with an increased risk of developing disability associated 
with acute illness and hospitalization [12].

 5 It is important to assess baseline functional status of 
older hospitalized adults and implement strategies to 
preserve functional status, as this has significant 
prognostic implications for older adults after an acute 
hospitalization [9] (. Table 33.1).

33.1.1  Minimum Functional Assessment 
in Hospitalized Older Adults

33.1.1.1  Functional Domain Assessment 
on Admission Daily Assessment

ADLs
For each ADL, the following elements should be assessed at 
admission and before onset of illness:

 5 Difficulty with ADL:
 5 On the day of admission, did you have any difficulty 

bathing or taking a shower?
 5 Did you have any difficulty bathing before the 

onset of the problem that led to your being 
hospitalized?

 5 Ascertainment of equipment use for walking:
 5 Walking (cane or walker) or bathing (shower chair 

and rails)
 5 If patient reports difficulty, assess need for help:

 5 “On the day of admission, did you need the help of 
another person to bathe?

 5 “How about before this illness?”
 Ȥ ∗If the patient needs help, assess adequacy of 

help:
 Ȥ “What help do you need? Who helps you? 

Do you get enough help?”

 5 Ask nurse or nursing assistant at bedside the extent of 
help they are providing for bathing, dressing, transfer-
ring, using the toilet, eating, and walking.

 5 Review nursing and physical/occupational therapy 
notes.

33.1.2  Mobility

Observe by asking the patient the following:
 5 To sit up in bed without assistance
 5 To get out of bed and stand
 5 To walk a few steps, using a cane or walker as necessary

Cognitive function
 5 Administer Mini-Cog
 5 Three-item recall
 5 Clock function (. Table 33.2)

Hospital Management by Interprofessional Team
 5 Clinicians can help to prevent hospitalization-associated 

disability in patients by implementing certain functional 
status assessment in the hospital focused on evaluation 
of ADLs, mobility, and cognition [4].

 5 Inpatient interdisciplinary team members including the 
RN, MD, PT, and PCA can help recognize risk factors 
and implement preventative strategies. Minimum 
functional and cognitive assessments should be incorpo-
rated into assessments as described.

 5 It is important to recognize the risk factors and risk 
stratification tools that identify older adults at highest 
risk of hospitalization-associated disability and imple-
ment changes to prevent further functional decline.

 5 Appropriate actions to prevent immobility and falls 
include increasing exercise and activity levels, improving 
the hospital environment, and decreasing the use of 
psychotropic medications.

 5 These interventions require collaborative efforts from 
the interprofessional care team, including physicians, 
nurses, patient care assistants, physical therapists, 
nutritionists, etc. to ensure patient is able to maintain 
functional reserve.

 5 Disability associated with hospitalization has profound 
effects on the patient and family long after hospital 
discharge. Rehabilitation interventions may take time, 
and patients often do not return to their baseline, and 
this also requires a lot of caregiver support [1].

 5 Whether patients will be able to live at home depends 
not only on their capacity but also on their social 
support, resources, and environment. Planning for a 
patient’s return to home should include assessing 
whether the patient can successfully accomplish ADLs 
alone or with available support and recognizing that 
many patients able to perform these activities before 
acute illness may be unable to perform them upon 
returning home [4].

       . Table 33.1 Assessing patient’s functional status

Activities of daily living 
(ADLs)

Instrumental activities of daily 
living (IADLs)

Bathing Administering own medication

Dressing Grocery shopping

Toileting Preparing meals

Transfers Using the telephone

Grooming Driving and transportation

Feeding Handling finances

Housekeeping

Laundry

Modified from: Katz [8]
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Role of the Family and Caregivers
 5 Frail older hospitalized patients represent a vulnerable 

population who are at increased risk of functional losses 
resulting from both the acute illness and potentially 
modifiable processes of hospital care.

 5 It is important to identify the patient factors associated 
with an increased risk of developing disability associated 
with acute illness and hospitalization.

 5 Family members and caregivers play a tremendous role 
in helping to prevent this significant decline. They know 
the patient’s baseline; they are able to advocate for 
patient’s basic needs (i.e., toileting in the bathroom, 
patience with meals, advocating for mobility, and getting 
patient out of bed).

 5 Family and caregivers should feel empowered to 
promote mobility especially for patients who had good 
functional status before illness.

 5 Extended team members should prioritize basic ADL 
tasks such as getting patient out of day during the day, 
assistance with toileting, and making use of physical 
therapy and occupational therapy to complement the 
acute clinical care.

 5 Preventing the development of further disability in 
activities of daily living is an important goal as the 
patient recovers from an acute illness and often requires 
collaboration with family and the extended clinical care 
team.

33.2  Delirium

Definition
 5 Delirium is defined as an acute, fluctuating syndrome 

associated with altered attention, awareness, and 

       . Table 33.2 Minimum functional assessment in hospitalized older adults

Functional domain Assessment on admission Daily assessment

ADLs: taking a bath or 
shower; getting dressed; 
transferring (getting out of 
bed and out of a chair); 
using the toilet; eating; 
and walking across a room

For each ADL, the following elements should be 
assessed at admission and before onset of illness:
   Difficulty with ADL: “On the day of admission, 
did you have any difficulty bathing or taking a 
shower? Did you have any difficulty bathing before 
the onset of the problem that led to your being 
hospitalized?” Ascertainment of equipment use for 
walking (cane or walker) or bathing (shower chair 
and rails)
   If patient reports difficulty, assess need for help: 
“On the day of admission, did you need the help of 
another person to bathe? How about before this 
illness?”
   If the patient needs help, assess adequacy of 
help: “What help do you need? Who helps you? Do 
you get enough help?”

Ask nurse or nursing assistant at bedside the extent 
of help they are providing for bathing, dressing, 
transferring, using the toilet, eating, and walking
Review nursing and physical/occupational therapy 
notes

Mobility Observe by asking the patient the following:
   To sit up in bed without assistance
   To get out of bed and stand
  To walk a few steps, using a cane or walker as 
necessary

Repeat on daily rounds

Cognitive function Administer the Mini-Cog
Give the patient 3 items to remember (i.e., bird, 
paper, watch)
Ask the patient to draw a clock, setting hands to 
show 11:10 (patient should draw circle, place 
numbers, place hands)
Ask patient to recall the 3 words
Score 2 points for correct clock and 1 point for each 
correct word; ≥3 points indicate a passing score

Assess for delirium on daily interview with patient, 
and consider:
  Orientation: “What day of the week is it?”
  Inattentiveness (does the patient have difficulty 
focusing, is patient easily distractible)
  Unclear thinking (does the patient seem to 
ramble; is the flow of speech unclear, tangential, or 
difficult to follow)
  Assess these parameters for fluctuation over time
  Review nursing notes looking for evidence of 
these features

Modified from: Covinsky et al. [4]
Abbreviation: ADL activities of daily living
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cognition, often due to an underlying medical  condition 
[13–15, 20, 21, 23, 26].

 5 Delirium can be classified as hyperactive, hypoactive, or 
mixed. Hyperactive delirium, often associated with an 
agitated patient, represents only 25% of the delirium 
cases. Hypoactive delirium, often referred to as the 
“quiet” delirium, is associated with poorer prognosis as it 
is less often recognized [13–15, 20, 21, 23, 26].

 5 It is extremely common in hospitalized older adults 
and should be considered a medical emergency as this 
may be the only presentation of a life-threatening 
condition [23].

Prevalence
 5 One third of general medical patients who are 70 years 

of age or older have delirium; the condition is present in 
half of these patients on admission and develops during 
hospitalization in the other half.

 5 Delirium is the most common surgical complication 
among older adults, with an incidence of 15–25% after 
major elective surgery and 50% after high-risk 
procedures such as hip fracture repair and cardiac 
surgery [25].

 5 Among patients undergoing mechanical ventilation in 
the intensive care unit (ICU), the cumulative incidence 
of delirium, when combined with stupor and coma, 
exceeds 75% [16].

 5 Delirium is present in 10–15% of older adults in the 
emergency department. The prevalence of delirium at 
the end of life approaches 85% in palliative care settings 
[14, 22].

Etiology and Risk Factors
 5 Delirium is usually multifactorial and results from the 

complex interrelationship between a vulnerable patient 
and exposure to precipitating factors or noxious insults 
[13–15, 20, 21, 23, 26].

 5 Risk factors for the persistence of delirium include 
advanced age, pre-existing dementia, multiple 
 coexisting conditions, and the use of physical 
restraints [14].

 5 Risks for delirium can be divided into predisposing and 
precipitating factors. Patients at high risk of delirium 
because of multiple or severe predisposing factors need 
minimal precipitators to provoke a delirium episode. 
Alternatively, a patient with few predisposing factors 
would require multiple or severe triggers to provoke 
delirium [20].

Predisposing Risk Factors
 5 Advanced age (>80)
 5 Male gender
 5 Dementia
 5 ADL impairment

 5 Sensory impairment (blindness, deafness)
 5 High medical comorbidity
 5 Severity of physical illness∗

 5 Urinary catheterization∗
 5 Polypharmacy∗
 5 Low albumin∗

 5 Prolonged ED/hospital stay

Precipitating Factors Associated with an Acute 
Hospitalization

 5 Drug use
 5 Medications

 5 Sedatives-hypnotics
 5 Narcotics
 5 H2 blockers
 5 Anticholinergics

 5 Electrolytes
 5 Lack of drugs (withdrawal)

 5 Infection
 Ȥ Fever/hypothermia, urinary, pneumonia

 5 Reduced sensory input
 5 Intracranial problems
 5 Urinary retention and fecal impaction
 5 Myocardial problems (. Table 33.3)

Special Consideration for Older Adults
 5 While delirium is often considered a transient and 

reversible condition, in many patients, global cerebral 
function may never return to baseline [23].

 5 Delirium in older adults may be the only presentation 
of an acute illness and can represent the early signs 
of serious and often fatal condition among older 
patients [26].

 5 Delirium has been associated with a number of poor 
immediate- and long-term outcomes including the 
increase risk of falls, length of hospital stay, hospital 
costs, duration of mechanical ventilation, degree of 
cognitive impairment, functional impairment after a 
hospital stay, long-term care facility placement, and 
mortality [14].

 5 Substantial additional costs accumulate after hospital 
discharge because of the need for institutionalization, 
rehabilitation services, formal home healthcare, and 
informal caregiving [20].

Assessment
 5 Delirium is unrecognized in as many as 32–66% of cases 

[17, 19].
 5 Advances in diagnosis can improve recognition and risk 

stratification of delirium. Assessment for and prevention 
of delirium should occur at admission and continue 
throughout a hospital stay.

 5 The Confusion Assessment Method (CAM) has been 
the gold standard in identifying delirium. This besides 
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assessment has been validated in various clinical 
settings including the ED, ICU, and general medicine 
wards and can help establish the diagnosis based on the 
presence or absence of the four features (an acute 
change in mental status, inattention, and either 
disorganized thinking or altered level of consciousness 
[14] (. Fig. 33.1).

Hospital Management by Interprofessional Team
 5 A well-integrated approach to care by physicians, 

nurses, other providers, and even family members 
helps to prevent the complications and poor outcomes 
often seen in delirium. This is the first step in 
addressing all modifiable contributors to delirium 
that are identified during the course of the hospital-
ization [14].

 5 All members of the patient’s clinical team, including the 
physicians, nursing staff, patient care assistants, and 
family members/caregivers, should be familiar with how 
to recognize and treat delirium [23].

 5 Environmental factors are also important in delirium 
management. The hospital ward should be well lit during 
the day and dark and quiet at night. Interventions to 
improve orientation and reduce sensory deprivation 
include clocks, calendars, and encouragement of patients 
to wear eyeglasses and hearing aids.

 5 Family members should be encouraged to visit and 
provide orientation and reassurance.

 5 Getting the patient out of bed to a chair, and preferably 
walking, can prevent atelectasis, deconditioning, and 
pressure ulcers. Monitoring of food and fluid intake can 
identify those at risk for malnutrition and dehydration. 

       . Table 33.3 Summary of risk factors for delirium

Predisposing factors Precipitating factors Delirium-inducing medications

Comorbidities Acute insults High risk

  Alcoholism   Dehydration   Anticholinergics (e.g., antihistamines, muscle relaxants, 
antipsychotics)

  Chronic pain   Fracture

  History of baseline lung, liver, 
kidney, heart, or brain disease

  Hypoxia   Benzodiazepines

  Infection   Dopamine agonists

  Terminal illness   Ischemia (e.g., cerebral, cardiac)   Meperidine (Demerol)

Demographic factors Moderate to low risk

  Age older than 65 years   Medications   Antibiotics (e.g., quinolones, antimalarials, isoniazid, linezolid 
[Zyvox], macrolides)

  Male sex   Metabolic derangement

Geriatric syndromes   Poor nutrition   Anticonvulsants

  Dementia   Severe illness   Antidizziness agents

  Depression   Shock   Antiemetics

  Elder abuse   Surgery   Antihypertensives (e.g., beta blockers, clonidine [Catapres])

  Falls   Uncontrolled pain

  History of delirium   Urinary or stool retention   Antivirals (e.g., acyclovir [Zovirax], interferon)

  Malnutrition Environmental exposures   Corticosteroids

  Polypharmacy   Intensive care unit setting   Low-potency antihistamines (e.g., histamine H2 blockers, 
urinary and gastrointestinal antispasmodics)

  Pressure ulcers   Sleep deprivation

  Sensory impairment   Tethers   Metoclopramide (Reglan)

Premorbid state Narcotics other than meperidine

  Inactivity   Nonsteroidal anti-inflammatory drugs

  Poor functional status   Sedatives-hypnotics

  Social isolation   Tricyclic antidepressants

Modified from: Kalish et al. [23]
Information from references ([4]; [13]; [24]; [25])
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Some patients with delirium may require aspiration 
precautions and monitoring.

 5 Prevention of delirium using non-pharmacologic 
approaches is documented to be effective, while 
 pharmacologic prevention and treatment often reserved 
for agitated delirium remain controversial [26].

 5 Treatment of delirium should focus on identifying and 
managing the causative medical conditions, providing 
supportive care, preventing complications, and reinforc-
ing preventive interventions. This requires efforts by the 
entire interprofessional team.

 5 Pharmacologic interventions should be reserved for 
patients who are a threat to their own safety or the safety 
of others and those patients nearing death [23].

Role of Family and Caregivers
 5 Caregivers should be educated on risk factors, preventive 

measures, as well as signs and symptoms of delirium and 
conditions that would indicate the need for immediate 
evaluation.

 5 Certain medications, sensory impairments, cognitive 
impairment, and various medical conditions are a few of 
the risk factors associated with delirium.

 5 Preventive interventions such as frequent reorientation, 
early and recurrent mobilization, pain management, 
adequate nutrition and hydration, reducing sensory 
impairments, and ensuring proper sleep patterns have all 
been shown to reduce the incidence of delirium, 
regardless of the care environment.

 5 Encouraging family members and caregivers to be 
present during the hospitalization and promoting 
involvement in daily activities such as meal times or 
during procedures can help mitigate the risk of delirium 
in the hospital.

33.3  Malnutrition

Definition
 5 Malnutrition is a general term used to refer to any 

condition in which the body does not receive enough 
nutrients for proper function [36].

 5 It can be a result of starvation, in which a person has an 
inadequate intake of calories, or it may be related to a 
deficiency of one particular nutrient or due to the 
inability to properly digest or absorb nutrients from the 
food they consume, as it may occur with certain medical 
conditions and acute medical illness [36].

 5 Malnutrition among the hospitalized elderly population 
is often multifactorial, with physiologic, pathologic, 
sociologic, and psychologic factors that can impact 
nutritional deficiency [31]. An acute illness, disease, 
and disability are associated with higher rates of 
malnutrition.

 5 Malnutrition may range from mild to severe and 
life-threatening.

Prevalence
 5 The incidence of malnutrition has been estimated to be 

11–44% in the general hospital  population, and this 
number increases to 29–61% in the elderly [34].

 5 Undernutrition (defined as intake of less than 50% of 
calculated energy requirements) during a hospital stay 
occurs in 21% of older adults and is associated with 
increased inhospital mortality and 90-day mortality 
compared to patients who have higher level of caloric 
intake [41].

 5 Malnutrition present on hospital admission is associated 
with functional decline at 3 months after hospital 

1.  Acute onset and fluctuating course 
     Is there evidence of an acute change in mental status from the patient's 
     baseline? Did this behavior fluctuate during the past day (that is, did it 
     tend to come and go or increase and decrease in severity)? 
2.  Inattention 
     Does the patient have difficulty focusing attention; foe example, being 
     easily distracted or having difficulty keeping track of what was being said? 
3.  Disorganized thinking 
     Is the patient's speech disorganized or incoherent; for example, 
     rambling or irrelevant conversation, unclear or illogical flow of ideas, or 
     unpredictable switching from subject to subject? 
4.  Altered level of consciousness 
     Overall, how WouId you rate this patient's level of consciousness: alert 
     (normal); vigilant (hyperalert); lethargic (drowsy, easily aroused); stupor 
     (difficult to arouse); coma (unarousable)?

Note: The diagnosis of delirium requires a present/abnormal rating for 
criteria 1 and 2, and either 3 or 4. 

       . Fig. 33.1 Confusion 
Assessment Method (CAM). 
(Modified from: Kalish et al. [23])
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discharge, nursing home placement, and increased 
mortality in the year after hospital discharge [29].

Etiology and Risk Factors
 5 Many changes associated with the process of aging can 

contribute to malnutrition [34]. The anorexia of aging 
refers to physiologic decline in food intake as people 
age, regardless of chronic illness and disease. This nor-
mal physiological change is due to alterations in 
neurotransmitters and hormones that affect the 
central feeding drive and the peripheral satiation 
system [30, 33, 38, 39].

 5 Body composition also changes with age. The loss of lean 
body mass and the decreased basal metabolic rate 
observed with advanced age also may influence appetite 
and food intake [31, 32, 40].

 5 Even a 10% loss of lean tissue in healthy adults has been 
shown to impair immunity, increase infection risk, and 
be associated with increased mortality [34].

 5 Aging is frequently associated with decreases in taste 
acuity and smell, deteriorating dental health, which may 
all affect nutrient intake. Sensory decline in both 
olfaction and taste decreases the enjoyment of food, 
leads to decreased dietary variety, and promotes 
increased dietary use of salt and sugar to compensate for 
these declines [27, 31, 32, 40].

 5 Disorders of the gastrointestinal system—ranging from 
problems with dentition and swallowing to dyspepsia, 
esophageal reflux, constipation, and diarrhea—are 

related to poor intake and malabsorption of nutrients. 
Many diseases (e.g., thyroid, cardiovascular, and 
pulmonary disease) often lead to unintentional weight 
loss through increased metabolic demand and decreased 
appetite and caloric intake [27].

 5 Older adults are more likely to suffer from chronic 
illnesses such as diabetes, hypertension, congestive heart 
failure, and coronary artery disease which are treated 
with dietary restrictions and with medication that affects 
food intake [27].

 5 Furthermore, older adults tend to take more medications 
to manage their chronic medical issues which can also 
affect nutritional status through side effects (e.g., 
anorexia, nausea, and altered taste perception) and 
through alteration of nutrient absorption, metabolism, 
and excretion [31] (. Tables 33.4 and 33.5).

Special Consideration for Older Adults
 5 Poor nutritional status and malnutrition in the elderly 

population have significant implications during an acute 
hospitalization.

 5 Malnutrition and unintentional weight loss contribute to 
progressive decline in health, reduced physical and 
cognitive functional status, increased utilization of 
healthcare services, premature institutionalization, and 
increased mortality.

 5 Malnutrition has also been associated with an increased 
length of stay, treatment costs, and readmission to 
hospital rates [34].

       . Table 33.4 Risk factors for malnutrition

Medical factors Lifestyle and social 
factors

Psychological 
factors

Additional risk factors in hospital

Poor appetite
Poor dentition, other oral problems, and 
dysphagia
Loss of taste and smell
Respiratory disorders, for example, 
emphysema
Gastrointestinal disorders, for example, 
malabsorption
Endocrine disorders, for example, 
diabetes, thyrotoxicosis
Neurological disorders, for example, 
cerebrovascular accident, Parkinson’s 
disease
Infections, for example, urinary tract 
infection, chest infection
Physical disability, for example, arthritis, 
poor mobility
Drug interactions, for example, digoxin, 
metformin, antibiotics, etc.
Other disease states, for example, cancer

Lack of knowledge about 
food, cooking, and 
nutrition
Isolation/loneliness
Poverty
Inability to shop or 
prepare food

Confusion
Dementia
Depression
Bereavement
Anxiety

Food service—sole nutritional supply is 
hospital food, limited choice, presentation 
may be poor
Slow eating and limited time for meals
Missing dentures
Needs feeding/supervision
Inability to reach food, use cutlery, or open 
packages
Unpleasant sights, sounds, and smells
Increased nutrient requirement, for example, 
because of infections, catabolic state, wound 
healing, etc.
Limited provision for religious or cultural 
dietary needs
Nothing by mouth or miss meals while having 
tests

Modified from Hickson [34]
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Assessment
 5 There are a number of validated screening and assess-

ment tools (Alliance for Aging Research) 7 https://
www. ncoa. org/assesssments-tools/malnutrition- screening- 
assessment-tools/ [37] (. Table 33.6).

Hospital Management by Interprofessional Team
 5 As previously mentioned, the causes of malnutrition in 

older hospitalized adults are often multifactorial. It is 
important to recognize the medical, social, and psycho-
logical factors to the patient’s overall nutritional state [34].

 5 Acute illnesses may also contribute by increasing 
nutritional requirements and altering metabolism. 
Hospitals have the ability to provide an additional 
resource of specialists in nutrition, dietary, and speech 
therapy who can help address the nutritional needs for 
patient.

 5 Conversations that may arise in the hospital setting 
include palliative care measures, (“comfort feeds”), 
appetite-stimulating medication, or enteral feeding if 
appropriate.

 5 It is important to note that no drug has received US 
Food and Drug Administration approval for treating 
anorexia in the geriatric population [31].

 5 The primary clinical team should be mindful of inter-
ventions appropriate for addressing nutritional deficien-
cies (7 Box 33.1).

       . Table 33.5 Malnutrition in the elderly

Factors influencing nutritional inadequacy in the elderly population

Physiologic Pathologic Sociologic Psychologic

Decreased taste Dentition Ability to shop for food Depression

Decreased smell Dysphagia, swallowing problems Ability to prepare food Anxiety

Dysregulation of satiation Diseases (cancer, CHF, COPD, 
diabetes, ESRD, thyroid)

Financial status low socioeconomic Loneliness

Delayed gastric emptying Medications (diuretic, antihyperten-
sive, dopamine agonist, antidepres-
sant, antibiotic, antihistamine)

Impaired activities of daily living 
skills

Emotionally stressful life 
events

Decreased gastric acid Alcoholism Lack of interactions with others at 
mealtime

Grief

Decreased lean body mass Dementia Dysphoria

Modified from: Evans et al. [104]
CHF congestive heart failure, COPD chronic obstructive pulmonary disease, ESRD end-stage renal disease

Box 33.1 Interventions to address nutritional 
deficiencies

 5 Remove or substantially modify dietary restrictions (i.e., 
liberalize the patient’s diet)

 5 Ensure that patients are equipped with all necessary 
sensory aids (glasses, dentures, hearing aids)

 5 Ensure that the patient is seated upright at 90 degrees 
preferably out of bed and in a chair

 5 Ensure that food and utensils are removed from 
wrapped or closed containers and are positioned within 
the patient’s reach

 5 Remove or minimize unpleasant sights, sounds, and 
smells

 5 Allow for a slower pace of eating; do not remove the 
patient’s tray too soon

 5 If the patient must be fed, allow adequate time for 
chewing, swallowing, and clearing throat before offering 
another bite. Rapport between patient and feeder is 
critical

 5 Patients with dementia or cognitive impairment may 
need to be reminded to chew and swallow and may 
benefit from availability of “finger foods”

 5 Encourage the family to be present at mealtime and to 
assist in the feeding

       . Table 33.6 Validated screening and assessment tools

Malnutrition Screening Tool 
(MST)

For older adults in hospital 
setting

Mini Nutritional Assessment 
(MNA)

For older adults in community 
or hospital setting

Mini Nutritional Assess-
ment—Short Form

For older adults in all setting

Modified from: 7 https://www. agingresearch. org/app/
uploads/2017/12/AAR20Malnutrition20Tip20Sheet2072014. pdf, 
7 https://www. ncoa. org/assesssments-tools/malnutrition- 
screening- assessment-tools/, 7 https://www. agingresearch. 
org/app/uploads/2017/12/AAR20Malnutrition20Tip20Sh
eet2072014. pdf
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Role of Family and Caregivers
 5 Nutrition care plans should result from interdisciplinary 

teamwork and involve both patient and family/caregiv-
ers. Family members and caregivers play an important 
role in addressing the nutritional needs of hospitalized 
elders, as they know the patient best, aware of food 
preferences, snacks, and how and what they eat.

 5 Cultural preferences and individual choices are impor-
tant to optimizing nutrition status in frail elders and 
allow team to address expectations and provide nutri-
tional education.

 5 Clinical teams should provide patient/caregiver educa-
tion to ensure adequate nutrition after discharge [28].

33.4  Pressure Ulcers

Definition
 5 A pressure ulcer (PU) is a localized injury to the skin 

and/or underlying tissue usually over a bony promi-
nence, as a result of pressure or pressure in combination 
with shear [71].

 5 Pressure ulcers may also be referred to as pressure 
injury, pressure sore, or bedsore [55].

Prevalence
 5 The incidences of pressure ulcers are reported to be 

0.4–38% in acute care, 2.2–23.9% in long-term care, and 
0–17% in home setting and are associated with higher 
mortality, increased hospital length of stay, and 
increased total cost [44].

Etiology and Risk Factors
 5 Usual changes in older person’s skin place them at greater 

risk of developing PU. Farage et al. describe these usual 
changes including thinning epidermis, reduction in the 
natural water and fat emulsion on the skin and stratum 
corneum, decreased global lipid content, decreased 
subcutaneous fat, and changes in amino acid composi-
tion, which may all lead to decreased structural instability.

 5 Additionally there is slower recovery of transepidermal 
water loss. These usual changes occur via intrinsic aging 
as well as exogenous insults such as immobility and 
incontinence, which may predispose the older patient to 
injury from pressure, moisture, infection, and shear.

 5 The dermo-epidermal junction flattens by almost a third 
beginning in the sixth decade which reduces resistance 
to shearing forces and increased vulnerability to insult 
[53, 60]. There is an accompanying decrease in vascular-
ity and cellularity which leads to a lower supply of 
nutrients and oxygen.

 5 Importantly, these changes lead to an increased recovery 
time from mechanical depression or injury from 
minutes in younger skin to over 24 hours in aging skin 
[53, 63].

Special Consideration for Older Adults
 5 Pressure ulcer incidence is an indicator of quality in 

long-term and acute care [46].
 5 PU in older patients increases mortality by as much as 

400%, also associated with an increase in the frequency and 
length of hospitalization, and decreases quality of life [48].

Assessment
 5 Assessment and documentation should include risk 

factors such as impaired mobility, poor nutrition  
[48, 73], decreased sensation, urinary and fecal inconti-
nence [48], pre-existing stage I ulcer, increased body 
temperature, and older age [49, 63, 70].

 5 Assessment should also include a head-to-toe skin and 
tissue assessment as soon as possible “but within 8 hours 
of admission,” on an ongoing basis, and increase in 
frequency with any deterioration in clinical condition 
paying close attention to areas of bony prominence such 
as the sacrum, back, heels, trochanter, elbows, and 
occiput [42, 46, 48, 71].

 5 A validated risk assessment tool is recommended [71, 
72] though studies have suggested there is no statistically 
significant difference in pressure ulcer incidence using 
different validated assessment tools versus clinical 
judgment alone [68].

 5 Pressure ulcers are staged by the most common staging 
method [48], the NPUAP system, the depth of tissue 
damage from I to IV with stage (or “category”) I as the 
most superficial and stage IV as the deepest.

 5 When the wound bed is not visualized or covered with 
necrotic tissue, it is staged “unstageable.” A deep tissue 
injury is a “purple or maroon localized area of discol-
ored intact skin or blood-filled blister due to damage of 
underlying soft tissue from pressure and or shear” [71].

 5 Stage I refers to an area of non-blanchable erythema, 
stage II refers to superficial skin loss, stage III penetrates 
into fat, and stage IV penetrates to muscle, bone, and 
connective tissue [71] (. Table 33.7).

Hospital Management by Interprofessional Team
 5 The basic tenets of PU management include risk 

assessment, skin assessment, prevention, and treatment 
[43, 49, 61, 71].

 5 An interdisciplinary team approach should be consid-
ered in preventing and managing PU in the older adult. 
Nursing and nursing assistants are at the forefront of 
this management turning and positioning the patient, 
physicians and nurse practitioners contribute to 
managing comorbid conditions, pharmacists can help 
guide better medication choices for the older patient, 
physical and occupational therapists can help the 
patient with mobility in and out of the bed, registered 
dieticians must be consulted to know the correct 
kilocalorie and protein requirements for the older 
patient with PU, and speech and language pathologists 
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can help evaluate the older patient’s ability to swallow 
safely and help navigate nutritional goals consistent 
with the patient’s goals of care.

 5 Guidelines for preventing PU include:
 5 Repositioning [43, 48, 56, 61, 63, 71]
 5 Maintaining clean, dry skin [49, 60, 71] with a pH 

balanced cleanser and the use of emollients [60, 71]
 5 Nutritional supplementation [62, 71]
 5 Viscoelastic foam support surfaces, overlays, and 

Australian medical sheepskin [61, 63, 64, 71, 72]
 5 Prophylactic multilayer silicone foam dressings  

[55, 65–67, 69, 71]
 5 Evidenced-based PU treatments include similar inter-

ventions for prevention, such as positioning and foam 
support surfaces in addition to other interventions with 
a similar low-quality evidence base.

 5 Treatment guidelines from the NPAUP [71] include 
appropriate pain management, wound cleansing, wound 
debridement, treatment of infection, wound dressings 
[43, 46, 48, 55, 76], high-protein nutritional supplemen-
tation [62, 63, 73, 74, 76], recombinant platelet-derived 
growth factor, electrical stimulation [76], electromag-
netic agents [43], pulsed radio frequency energy, 
negative pressure wound therapy [43], and air-fluidized 
beds (Smith et al. 2016).

(Elder Care Updated May 2005) Javaheri, A and Bluestein, 
D. Pressure Ulcers in Older Adults. Elder Care: A Resource for 
Interprofessional Providers. 7 www. aging. arizona. edu. June 
2009 (updated May 2015) (. Tables 33.8 and 33.9)

Role of Family and Caregivers
 5 Special recommendations for older adults in the NPUAP 

[71] guidelines include considering the patient’s cogni-
tive status, using appropriate pain assessment tool (e.g., 
FLACC if the patient is nonverbal) [61], differentiating 

PU from other skin injuries (e.g., skin tear), setting goals 
consistent with those of the patient, including the family 
and caregivers in the care plan, educating the patient and 
family about skin changes in aging, and considering the 
condition of the patient when repositioning (e.g., 
critically ill or actively dying) [61].

 5 Caregivers and family members play a key role in the 
healing process after a pressure ulcer has developed. 
They should be educated on preventative strategies that 

       . Table 33.7 Characteristics of pressure ulcers

Characteristics of pressure ulcers, by stage

Stage I Intact skin with non-blanchable redness

Stage II Partial thickness loss of dermis; no fat visible

Stage III Full-thickness loss, fat may be visible

Stage IV Full-thickness loss with exposed bone, tendon, 
or muscle

Unstageablea Base is covered with slough or eschar. 
Debridement required to stage

Modified from: Javaheri and Bluestein [58]. Bluestein and 
Javaheri [45]
aDeep tissue injury should be suspected when there is a 
blood-filled blister or a localized purple- or maroon-colored 
area. A more detailed pressure ulcer staging system is available 
at 7 http://www. npuap. org/pr2. htm

       . Table 33.8 Summary of dressing for pressure ulcers [50–52]

Dressing Suited 
for

Comments

Transparent 
film

Stages I–II Retains moisture; facilitates 
autolytic debridement; not for 
infected wounds or fragile skin

Foam Stages 
II–IV

Mostly nonadherent; absorbs 
light and heavy exudates; 
recommended for fragile skin

Hydrocolloid Stages 
I–IV

Not for heavy exudate; molds 
easily

Hydrogel Stages 
II–IV

Relieves pain; good for deep 
wounds (fills dead space) and 
infected wounds; not for dry 
eschar

Alginate Stages 
II–IV

Absorbs moderate to heavy 
exudate; good for deep wounds 
(fills dead space) and infected 
wounds; not for dry eschar

Modified from: Bluestein and Javaheri [47], Bergstrom [45]

       . Table 33.9 Debridement methods

Method Performed with Comments

Sharp Scalpel or 
scissors

Fastest method. Indicated 
when infection is present

Mechanical Whirlpool 
Wet-to-dry gauze

Saline-moistened 
wet-to-dry gauze can be 
used for debridement, but 
not for routine dressing 
changes

Enzymatic Collagen-based Santyl®

Papain-urea- 
chlorophyllin 
copper

Panafil®

Autolytics Dressings Some dressings are 
autolytic. See  
. Table 33.3

Modified from: Bluestein and Javaheri [47], Javaheri and 
Bluestein [58], Bergstrom [45]
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can be incorporated as basic care to daily routines even 
after a hospitalization such as:

 5 Promoting frequent changes in positioning at least 
every 2 hours. This includes alternating from 
standing to sitting and moving from one side of the 
body to the back and then to the other side when 
lying down.

 5 Protecting at-risk areas with extra cushioning. For 
example, putting pillows between the legs in bed and 
using special mattress overlays or chair/wheelchair 
cushions that are proven to decrease pressure over 
time can be very useful [75, 77].

 5 Regular (at least daily) skin checks of at-risk areas.
 5 Keeping skin lubricated (lotions and creams 

make the skin more resilient) and free of excess 
moisture, which increases the risk of skin break-
down. Barrier creams should be used regularly 
after every adult brief change to promote skin 
integrity.

 5 Provide nutritious meals that include protein, 
vitamins, and minerals. Inadequate nutrition 
can slow or stop healing and regenerative pro-
cesses [59, 62].

33.5  Adverse Drug Effects

Definition
 5 An adverse drug event (ADE) is an injury resulting 

from medical intervention related to a drug. This 
includes medication errors, adverse drug reactions, 
allergic reactions, and overdoses.

 5 ADEs can happen anywhere: in hospitals, long-term care 
settings, and outpatient settings.

 5 Medication-related problems can occur during care 
transitions from one setting to another and represent a 
challenge for older adults with complex medication 
regimens and multiple comorbidities [109].

Prevalence
 5 Adverse drug reactions (ADR) account for about 10% of 

all hospital admissions [127].
 5 15 percent of hospitalized patients 70 years of age and 

older experienced at least one ADE, of which more than 
half were judged preventable [100].

 5 A meta-analysis of observational studies found that 
older adult patients were four times more likely to be 
hospitalized for an adverse drug reaction (ADR) than 
younger adults.

 5 Drug-related hospitalizations account for 2.4–6.5 
percent of all medical admissions in the general popula-
tion; the proportion is much higher for older patients 
[115, 122, 123].

 5 It is estimated that 88 percent of the ADE hospitaliza-
tions among older adults were preventable, compared 
with 24 percent among young persons [97].

Etiology and Risk Factors
 5 Older adults are at greater risk for ADR because they are 

often prescribed and fill more medication than any other 
group [105].

 5 With normal aging, there is a decrease in functional 
reserve with a general loss of total body water, decrease 
in organ volume, and increase in body fat [103]. 
Changes in receptor sensitivity, adaptive response, and 
adherence and under- or overdosing may also lead to 
ADR [128]. Though aging is a normal process and not 
pathologic in and of itself, these changes predispose the 
older adult to ADR.

 5 Risk factors for developing an ADR include comorbid-
ity, polypharmacy, female gender, specific conditions 
(e.g., renal failure), decreased function [126], and 
age-related changes in pharmacokinetics and pharma-
codynamics [99, 110, 111].

 5 ADR increase “exponentially with the number of drugs 
taken” and may be caused by different types of interac-
tions including drug-drug, drug-disease, drug-herbal, 
drug-alcohol, drug-food, and drug-nutritional 
 status [126].

Special Consideration for Older Adults
 5 Older adult patients are vulnerable to medication errors 

and ADEs due to their multiple comorbidities, dimin-
ished physiologic reserve, and more frequent use of 
multiple drugs [115].

 5 Adverse drug reactions (ADR) in the older population 
have been associated with significant morbidity and 
mortality. ADR effects can include dizziness, 
 lightheadedness, increased risk for falls and fractures, 
and changes in cardiac conduction, as noted with EKG 
changes such as prolonged QT interval [99, 126].

 5 ADR and polypharmacy may predict hospitalization, 
nursing home placement, death, hypoglycemia, frac-
tures, impaired mobility, pneumonia, and malnutrition 
[126].

 5 Older adults are at increased risk of “prescribing 
cascades.” Prescribing cascades occur when a new drug 
is prescribed to treat symptoms arising from an unrec-
ognized ADE related to an existing therapy [98, 119, 
124].

 5 Drug-induced symptoms in an older person can be 
easily misinterpreted as indicating a new disease or 
attributed to the aging process itself rather than the drug 
therapy.

Assessment
 5 Medication reconciliation is a process that identifies 

medication discrepancies, informs prescribing decisions, 
and prevents medication errors that could harm patients 
[98, 116, 119, 120, 130].

 5 A thorough medication reconciliation at various 
transitions during acute care can reduce discrepancies 
and decrease actual and potential ADEs [119]. 
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Interventions were most effective that involved phar-
macy staff intensively and that targeted high-risk 
patients.

 5 A thorough medication reconciliation process should 
include three steps [107]:

 5 Verification: Reviewing the patient’s medication 
use history and developing an accurate list of 
 medications

 5 Clarification: Ensuring that the medications and 
doses are appropriate and using the current list when 
writing medication orders

 5 Reconciliation: Identifying any discrepancies 
between medications ordered for patients and those 
on the list, making appropriate changes to the orders, 
documenting any changes, and communicating the 
updated list to the next provider within or outside 
the hospital

 5 A designated clinician should review the medication list 
at each patient encounter and every care transition with 
specific consideration for the use of each medication 
prescribed, its indication, dose, directions, drug interac-
tions, and side effects when reviewing medications.

 5 Certain classes of high-risk medications, such as 
anticoagulants, antihyperglycemic agents, sedatives, 
narcotics, antibiotics, antipsychotics, and chemothera-
peutic agents, are among the leading drug classes 
associated with ADEs in adults [31, 108].

 5 These drugs have several common features including 
narrow therapeutic windows, the potential for idiosyn-
cratic physiologic responses, and variable dosing 
regimens. Several of the medications require close 
monitoring and dose adjustment, with the potential for 
calculation and timing errors.

Hospital Management by Interprofessional Team
 5 Multidisciplinary approach is important in preventing 

medical errors.
 5 Comprehensive medication management involves 

multiple team members, including the physician, nurse, 
and pharmacist in the hospital and in the community.

 5 It is important to be mindful of the high-risk medica-
tions which have been consistently associated with 
ADEs. Specific classes of medications include anticoagu-
lants, antihyperglycemic agents, sedatives, narcotics, 
antibiotics, and antipsychotics, and chemotherapeutic 
agents are among the leading drug classes associated 
with ADEs in adults [31, 108].

 5 With each care transition, it is important to verify 
indication of every medication and discontinue any 
unnecessary drugs. The risk of ADEs increases with the 
number of medications taken [118].

 5 Drug-induced side effects are common in older adults 
and should be considered when a patient presents with a 
new complaint. Clinicians should discontinue or reduce 
the dose of medications thought to cause significant 
adverse effects.

 5 Clinicians should consider the possibility of a medica-
tion inducing new symptoms. It may be necessary to 
discontinue the inciting drug and replace with an 
alternative therapy.

 5 Avoid treating side effects with another drug.
 5 Be mindful of drug-drug interactions involving com-

monly used medications (i.e., the risk of bleeding with 
warfarin therapy is increased with co-administration of 
NSAIDs).

 5 It is important to adjust dosing based on age and 
creatinine clearance in geriatric populations. Due to 
decreased muscle mass in older adults, serum creatinine 
levels may not adequately reflect renal function. As a 
general rule, the initial dose for starting medications in 
older adults should be significantly reduced and titrated 
up as tolerated by monitoring side effects or drug levels 
[117].

 5 The individual clinician should review the medication 
list at each patient encounter and adjust medications 
accordingly to decrease risk of ADEs. This approach 
includes avoiding high-risk drugs, unnecessary drugs, 
drugs causing side effects, and drug-drug interaction 
and adjustments for the patient’s creatinine clearance 
(. Table 33.10).

Role of Family and Caregivers
 5 Patient and caregiver education is extremely important 

in preventing medication errors. Patients should also be 
provided written information on the medications when 
discharged from the hospital.

 5 For older adults with cognitive impairment and 
polypharmacy, it is often helpful to explore services 
available, such as visiting nurses who can assist with 
medication management and collaborating with 
outpatient pharmacies to help facilitate proper distri-
bution of medications and safer methods to ensure 
ADE do not occur.

33.6  Hospital-Acquired Infections

Definition
 5 Hospital-acquired infection (HAI) is defined as a 

localized or systemic condition that results from an 
adverse reaction to the presence of an infectious agent or 
its toxin; that occurs during a hospital admission; for 
which there is no evidence the infection was present or 
incubating at admission; and that meets body site- 
specific criteria [87].

Prevalence
 5 The geriatric population is at risk for developing health-

care-associated infections especially when hospitalized. 
This can lead to increased morbidity, mortality, and 
further complications from hospitalization [79, 80, 86,  
93, 129].

Hazards of Hospitalization
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 5 The >85-year-old age group constitutes a definable group 
at increased risk for nosocomial and other healthcare- 
associated infections [89]. In 2010, over 75% of hospital 
deaths occurred in patients older than 65 years old, and 
over 27% were older than 85 years old [83, 84, 91, 94].

 5 One attributed cause is the prevalence of infections such 
as pneumonia and urinary tract infections. Of these 
diseases, bloodstream infections (BSIs) are one of the 
most severe and are associated with high morbidity and 
mortality rates in older patients [88]. Other types of 
infection commonly implicated include surgical site 
infections, soft tissue infections, and other sites.

 5 The emergence of drug-resistant healthcare infections 
continues to plague this vulnerable population. These 

pathogens include MRSA, VRE, and penicillin-resistant 
pneumococci [90].

Special Consideration for Older Adults
 5 The geriatric population behaves atypically when 

presenting with signs and symptoms pertaining to 
infection [86].

 5 Typical features of fever and chills are not reliable 
markers for infection [80].

 Ȥ Older patients have a lower body temperature 
than that of younger people, and their tolerance to 
thermal extremes is more limited.

 Ȥ Conversely, patients may have fever without 
infections complicating the decision to administer 
antibiotics.

 5 Acute change in mental status or disturbance of con-
sciousness is one of the common atypical presentations 
in the geriatric patient [84]. Other non-specific manifes-
tations include functional or mobility decline and subtle 
disturbances in circulation to include hypotension or 
lactic acidosis without compensatory tachycardia or 
overt toxemia. Pre-existing cognitive impairment affects 
the diagnosis even further when patients present with 
acute delirium.

 5 They could have positive urine cultures without active 
signs of infection. It becomes difficult to differentiate 
asymptomatic bacteriuria versus a true UTI.

 5 UTIs remain to be the most frequent nosocomial 
infection in geriatric units [85]. There are two ways by 
which UTIs arise in catheterized patients: intraluminal 
ascent and within the space between the catheter surface 
and the urethral mucosa. In women the latter is favored 
by virtue of its anatomical proximity to the rectum. The 
removal of a urinary catheter does not completely protect 
the individual from infection. About 11% of patients 
develop bacteriuria within the first 24 hours [92].

 5 Candida superinfection or a completely stand-alone 
infection. This develops in 5–10% of catheterized 
patients and may represent either colonization or an 
early marker for candidemia [92].

 5 A 2017 retrospective study by Girard et al. [82] found 
that nosocomial UTIs (NUTIs) were significantly more 
frequent among female patients, rehabilitation patients, 
immunosuppressed patients, and patients with urinary 
retention with high post-void residual urine volume, his-
tory of UTI in the previous 6 months, and functional 
dependency.

 5 Furthermore NUTIs were more prevalent in those 
patients who had a urinary catheter notwithstanding the 
type (intermittent, indwelling, or suprapubic). Hence the 
occurrence of NUTI is an important issue in both 
catheterized and non-catheterized patients that high-
lights the need for effective prevention programs 
targeted to both cohorts.

 5 It is important to underscore that since hospital UTIs are 
complicated, a single-agent antimicrobial therapy may 
not be enough. Moreover, treatment may require an 

       . Table 33.10 Certain classes of medications have been 
implicated with more ADE [96, 113, 114, 121, 125, 126]

Drug class ADE

PPI Increased risk of osteoporotic fractures of the 
hip and spine

Increased risk of developing Clostridium difficile 
infection

Increased risk of vitamin B12 deficiency

Diabetic 
medications

Hypoglycemia is associated with increased 
emergency room visits [102], cardiac ischemia, 
and in severe episodes development of dementia

Older adults with an hemoglobin A1c lower 
than 7% are at an increased risk of falls

Caution with older adults on beta blockers as 
this medicine may block the sympathetic 
response and conceal the symptoms of 
hypoglycemia

Anticoagu-
lants

Bleeding

Lower risk for ICH with NOAC versus VKA even 
with falls

Higher risk of GIB especially with dabigatran

Risk of GIB increased significantly higher in 
adults aged

Drug-drug and drug-food interactions are 
higher with VKA than NOAC

NOAC must be adjusted for renal clearance 
(Karami chael, Kundu, Ng)

Antibiotics Many require dose adjustments based on 
renal function

Nephrotoxicity

Hearing loss

Seizure

Tendon rupture

Delirium
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extended course of antibiotics. Relapse is not an uncom-
mon occurrence in geriatric patients treated for UTI.

 5 Catheter-related bloodstream infections (CR-BSIs) are 
infections attributed to the use of intravascular catheter.

 5 The primary pathogens implicated are 
Staphylococcus epidermidis, Staphylococcus aureus, 
Pseudomonas aeruginosa, Klebsiella sp., and 
Enterobacter. There are characteristics in the 
geriatric population that predispose them to 
developing CR-BSIs. See . Table 33.11 [78]. The 
retrospective study by Gavazzi [81] showed that 
community-acquired bloodstream infections are 
more frequent in the age group older than 
85 years.

 5 For nosocomial bloodstream infections, E. coli and 
Staphylococcus aureus were common pathogens. 
Mortality was independently associated with the 
presence of MRSA in both nosocomial and 
community- acquired bloodstream infections.

Assessment
 5 The more common healthcare-associated infections 

(HAIs) include central line-associated bloodstream 
infections, catheter-associated urinary tract infections, 
and ventilator-associated pneumonia. Infections may 
also occur at surgery sites, known as surgical site 
infections. The prolonged or inappropriate use of 
antibiotics can lead to Clostridium difficile infections.

 5 Many of these hospital-acquired infections are prevent-
able, and it is important that clinical teams follow 
standard protocols to prevent these infections from 
occurring. This requires daily assessment for the need of 
central line catheter and urinary catheter or even the use 
and indication of antibiotic therapy. It is important to be 
mindful of the date of insertion and the anticipated 
duration of catheters or antibiotic. Proper precautions 
with proper hand hygiene and the use of personal 
protective equipment (PPE) when indicated are funda-
mental in preventing the spread of infection. It is also 
extremely important to remove all unnecessary catheters 
when they are no longer indicated.

 5 The CDC provides a number of targeted assessment 
tools to assist institutions in the prevention of HAI. 
Many institutions have implemented strategies to ensure 
specific protocols are in place to manage and ensure the 
prevention of catheter-associated urinary tract infection 
(CAUTI), central line-associated bloodstream infection 
(CLABSI), ventilator-associated event (VAE), surgical 
site infection (SSI), and Clostridium difficile infection 
(CDI).

Hospital Management by Interprofessional Team
 5 Institutional settings such as nursing homes and other 

facilities are equally at risk for developing healthcare-
associated infections. Recognition of this hazard of 
hospitalization has prompted the generation of guide-
lines aimed toward infection control programs, antimi-

crobial therapy use, and surveillance activity against 
drug-resistant pathogens and prevention of nosocomial 
infections and complications.

 5 Early goal-directed therapy with antimicrobial agents is 
a key strategy in treating infections and preventing 
complications such as sepsis. However, there are 
significant risks and adverse consequences of inappro-
priate antibiotic therapy in the elderly including drug 
interactions, side effects, renal impairment impacting 
drug dosages and host clearance, and risks associated 

       . Table 33.11 Reasons geriatric patients in ICU are at 
increased risk for CR-BSIs

Geriatric characteristic Geriatric response

Increased age Decreased immunity

Renal compromise Delays antibiotic filtration or 
effects amount of antibiotic 
prescribed

Decreased cardiac output Lower antibiotic effectiveness

Vascular problems Inhibit antibiotics from getting to 
needed areas of the body

Comorbid diseases 
(COPD, diabetes, 
hypertension, and 
pneumonia)

Can affect vasculature and 
immunity. Multiple lines increase 
potential CR-BSI

Multiple concurrent 
medications (steroids, 
ASA, and NSAIDs)

Can mask signs/symptoms of 
infections

Increased INR12

Enhances blood and fluid around 
CVC insertion site aiding the 
environment for CR-BSI

Emergently placed CVC 
(ED, ICU)

Increased risk of infection

Thin skin/fragile veins

Limit access points and/or lead to 
vein disruption, infiltration, 
extravasation

Confusion, dementia, 
Alzheimer disease

Aids in body movement and 
positioning at catheter insertion 
site

Coughing, vomiting, and/
or ventilator support

Blood movement in catheter tip 
and fibrin formation at the tail of 
the catheter

Modified from: Chermecky et al. [78]
Abbreviations: ASA acetylsalicylic acid or aspirin, COPD chronic 
obstructive pulmonary disease, CR-BSI catheter-related 
bloodstream infections, CVC central venous catheter, 
ED  emergency department, ICU intensive care unit, 
INR  international normalized ratio, NSAIDs nonsteroidal 
anti-inflammatory drugs
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with opportunistic superinfection such as Clostridium 
difficile.

 5 As much as it is vital to proactively treat these infections, 
it is equally important to practice preventative measures 
especially from a nursing care standpoint. These high 
priority activities include handwashing, surface disinfec-
tion, flushing, minimal catheter manipulations, dressing 
management, and minimal use of lines.

 5 Steps can be taken to control and prevent HAIs, and this 
requires coordinated efforts by the interdisciplinary care 
team. Research shows that when healthcare facilities, 
care teams, and individual doctors and nurses are aware 
of infection problems and take specific steps to prevent 
them, rates of some targeted HAIs (e.g., CLABSI) can 
decrease by more than 70 percent.

Role of Family and Caregivers
 5 Family members and caregivers should be considered 

patient advocates in the prevention of HAI. They should 
be informed of the indication for the use of the cath-
eters and its anticipated duration.

 5 It is important that they are educated on proper hand 
hygiene protocols and recommended PPE should be 
provided.

33.7  Physical and Pharmacologic Restraints

Definition
 5 Physical restraint is defined as the direct application of 

physical force to a patient with or without the patient’s 
permission to restrict his or her freedom of movement 
[142]. The types of restraints include protective and 
restrictive devices such as jackets, cloths, wrist devices, 
ankle devices, and mittens tied with straps. Its use has 
the potential for negative patient outcomes to include 
loss of dignity, violation of patient’s rights, psychological 
impairment, physical harm, and, the worst of them, 
death [136, 137].

 5 Chemical restraint is the use of pharmacologic agents to 
control the behavior of an agitated patient. A common 
recommendation is to use antipsychotics as first line and 
minimize use of benzodiazepines known to cause 
paradoxical excitation or agitation in the older adult 
[136, 137].

Prevalence
 5 The utilization of physical restraints in the older adult 

population is a common practice especially in 
institutional settings such as the hospital, psychiatric 
facilities, and nursing homes [142]. In the acute care 
setting, physical restraints are used in the emergency 
rooms, medical floors, and intensive care units 
(ICUs).

 5 The incidence in the ICU setting ranges from 20% to 
50% in non-ventilated patients and up to 80% in 
ventilated patients [132, 138, 143].

 5 In the emergency rooms, previous studies have cited the 
use of physical restraints in 0.3–4% of patients [134, 
144]. The incidence of both physical and chemical 
restraints increases with advanced age.

Risk Factors
 5 Delirium is the most common indication for using both 

physical and chemical restraints; however, delirium has 
also been shown to be worsened by use of physical 
restraints [139].

 5 Patients who demonstrate behavioral changes such as 
confusion, agitation, and disorientation in an acute care 
setting can pose a challenge to nursing staff in managing 
these behaviors as they can interfere with medical and 
nursing treatments [141].

 5 Patient characteristics that are associated with the use of 
restraints include cognitive impairment, older age, 
functional dependence in activities of daily living 
(ADLs), history of falls, polypharmacy, and previous 
history of restraint use [131].

Special Consideration for Older Adults
 5 Physical or chemical restraints may be indicated when 

environmental or behavioral modifications are not 
practical or deemed ineffective especially for severe 
behavioral changes that interrupt medical therapy or 
present a threat to self or staff.

 5 A study by Michaud et al. [140] supporting the early use 
of pharmacological treatment in the ICU setting showed 
shorter duration of use of physical restraints and less 
time receiving mechanical ventilation compared with 
those who did not. This is especially helpful in patients 
who test positive for delirium within 24 hours of being 
screened for it.

 5 The downside to using antipsychotics is that in the 
elderly, adverse reactions may occur to include extrapy-
ramidal symptoms and prolongation of the QTc interval 
leading to arrhythmia, sedation, ataxia, and worsening 
confusion in some patients [135].

 5 The use of physical restraints has the potential for 
negative patient outcomes to include loss of dignity, 
violation of patient’s rights, psychological impairment, 
physical harm, and, the worst of them, death.

Hospital Management by Interprofessional Team
 5 Specialized dementia units have been observed to be 

more successful than traditional nursing homes to 
reduce the use of restraints [133].

 5 It has also been reported that restraints are helpful in 
keeping patients safe and preventing falls [133].

 5 In general, the standard management for disruptive 
behaviors related to delirium is primarily non- 
pharmacological. This includes but not limited to 
periodic redirection, reorientation, family visitation, 
use of one to one sitters, low-level lighting, environ-
mental manipulation, adequate repositioning while 
lying on the hospital bed, early ambulation, proper 
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use of sensory aids, continence training, optimal 
hydration, and nutrition. The success in its applica-
tion involves collaborative teamwork among the 
different providers from the doctors to the nurses and 
the support staff.

 5 Neuman’s systems model is a conceptual framework by 
which nursing staff ’s role could be more streamlined 
regarding interventions for the disruptive older adult 
patient. This model views the patient as a dynamic 
system of physiological, psychological, sociocultural, 
developmental, and spiritual variables [131]. The 
theory accounts for how patients react with both 
internal and external environmental stressors and how 
providers coordinate activities that will help patients 
respond better to these stressors.

 5 The intervention of this study focused on education of 
all staff regarding the use of nonrestraint interventions 
to manage disruptive behaviors in the acute care setting. 
See 7 Box 33.2 by Nandel Smith (2001) for nonrestraint 
interventions.

Role of Family and Caregivers
 5 An important member of the team is the caregiver or 

family member who can help reorient the delirious 
patient.

 5 The use of physical and/or chemical restraints is 
reserved as the last resort especially around patient’s 
safe well- being, staff safety, and treatment 
 administration.

 5 As previously mentioned, the standard management for 
disruptive behaviors related to delirium is primarily 
non-pharmacological. This includes but not limited to 
periodic redirection, reorientation, and encouraging 
family visitation.

 5 Hospitalization, the stress of an acute illness, unfamil-
iar setting, etc. can contribute to confusion and 
agitation. Having family and caregivers at the bedside 
can help mitigate the use and/or need of unnecessary 
restraints.

Box 33.2 Restraint options and intervention 
 categories

 5 Environmental
 5 Noise

 5 Eliminate/decrease noise
 5 Play soothing music

 5 Lighting
 5 Provide day/night lighting
 5 Open blinds during the day
 5 Leave nightlight/bathroom light on with door 

closed at night Temperature
 5 Control temperature (assess hot versus cold)

 5 Bed
 5 Leave side rails up × 2, × 3
 5 Bed alarm
 5 Make call light accessible

 5 Treatments (equipment)
 5 Evaluate need for intravenous fluids versus 

intermittent needle therapy
 5 Evaluate need for Foley catheter or offer bedpan/

urinal frequently
 5 Camouflage tubes, dressings, etc.

 5 Supportive devices/restraint options
 5 Mittens united
 5 Intravenous sleeve
 5 Freedom splint
 5 Activity apron

 5 Physical
 5 Nutrition

 5 Assess for thirst/hunger
 5 Provide ice chips
 5 Provide mouth care

 5 Comfort
 5 Administer medications for pain, itching, nausea, 

indigestion, etc.
 5 Provide repositioning/realignment
 5 Offer back rub

 5 Sleep patterns
 5 Napping throughout the day
 5 Caffeine, especially at supper or bedtime

 5 Activity
 5 Range of motion
 5 Out of bed per physician orders
 5 Obtain physical therapy consult for ambulation 

strengthening
 5 Physiological

 5 Drug interactions/side effects/toxicity
 5 Pain medications
 5 Sleeping pills
 5 Antihypertensives/diuretics
 5 Glycemic agents

 5 Infections
 5 Urinary tract infections
 5 Pneumonia

 5 Pulmonary
 5 Respiratory distress
 5 Hypoxia
 5 Obtain respiratory consult

 5 Metabolic
 5 Electrolyte imbalances

 5 Psychological
 5 Cognitive level

 5 Provide frequent reorientation
 5 Communication barrier

 5 Anticipate needs
 5 Fatigue

 5 Provide rest periods
 5 Short naps

 5 Anxiety/fear
 5 Family support system
 5 Stagger visits
 5 Provide reassurance

 5 Depression/boredom
 5 Provide stimulation
 5 Obtain occupational therapy consult

Modified from: Smith et al. [141]
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34.1  Competency

Medical students will learn how to recognize individuals at 
risk for hazards of hospitalization and to prevent and decrease 
them.

34.2  Background

Caring for hospitalized older patients is a complex task. 
Older adults are a vulnerable group, and are likely to have 
underlying frailty and multiple chronic conditions. Both the 
acute conditions prompting hospitalization and their treat-
ments impact other existing conditions. Furthermore, as 
described in the previous chapter, there are risks associated 
with simply being in the hospital, which increase with the 
degree of frailty. The interplay of these factors places older 
adults at increased risks for prolonged and complicated hos-
pital stays, loss of independence, institutionalization, and 
death.

Understanding the challenges older adults face in the 
hospital setting provides an opportunity for minimizing and 
preventing negative outcomes. Successful hazard reduction 
requires both adoption and standardization of best practices, 
as well as individualized treatment plans tailored to patients’ 
unique circumstances.

34.3  Hazards of Hospitalization

Over half of hospitalized patients in the USA are over 
65 years old. Elders have more frequent hospitalizations with 
longer stays, higher complexity of medical conditions, and 
higher mortality rate [1–4]. The reasons for older adults’ 
increased vulnerability to hospital hazards are due to a com-
bination of intrinsic and extrinsic factors. Intrinsic factors 
include the physiologic changes of aging, as well as the com-
plicated and often intersecting pathophysiologic impair-
ments due to disease state. Extrinsic factors include hospital 
practices such as mobility restriction, prolonged use of “teth-
ers” such as catheters, intravenous lines and heart monitors, 
high-risk medications, restricted diets, and altered sensory 
input. The hospital environment may therefore accelerate 
disability.

Elders have intrinsic vulnerabilities we can use to identify 
frailty, and prevent frail patients hazards of hospitalization. 
First, we need to identify which patients exhibit frailty.

This case is carried over from the previous 
chapter and begins when Mrs. F is admitted 
to the hospital. Changes in the approach to 
the case that prevented hazards of 
hospitalization are noted in italics.

Mrs. F is diagnosed with congestive 
heart failure and admitted to the medicine 
service. The intern completes a thorough 
history and physical in the ER and learns 
about her almost 60-year marriage, the 
close relationship with her aide, Eileen, 
and her love for gardening. Mrs. F is 
planning to start a small flower garden 
with Eileen’s help, right off the front walk 
so Mrs. F can easily access it while using 
her walker. The intern shares this with the 
team and they frame the care plan within 
these goals, keeping both their and her 
focus on getting her home in gardening 
shape.

The admitting team writes admission 
orders, including IV diuretics and supple-
mental oxygen. Review of the EKG showed 
no new or concerning changes from her prior 
EKGs, so the team opted for a non-telemetry 
bed, according to the quality improvement 
project in their hospital to decrease 
unnecessary use of telemetry. On exam, in 

addition to basilar rales and lower 
extremity edema, the intern noted some 
subtle suprapubic tenderness, and 750 cc 
of retained urine was subsequently found 
on bladder scan. According to hospital policy 
on indwelling foley catheter use, the bladder 
was decompressed via straight catheteriza-
tion, a specimen was sent for urinalysis, and a 
plan was in place to monitor for recurrence 
with ultrasound.

The nurse calls physical therapy to bring 
a walker since Mrs. F did not arrive with hers. 
On further evaluation of her gait, she needed 
one-person assistance to stand and was able 
to walk with the walker with contact guard. 
Fall precautions are initiated.

After 2 days of ongoing treatment and 
diuresis, her breathing improved. Because 
of Mrs. F’s risk factors, including cognitive 
impairment and increased frailty, delirium 
precautions were put in place. Her walker was 
available to her at the bedside, she partici-
pated in physical and recreational therapy 
daily, her husband and Eileen kept framed 
pictures of them and her daughter on the 
bedside table, a sleep protocol that utilized 
chamomile tea, calming music and lowering 
lights was instituted when she had difficulty 

sleeping, and anticholinergic medications 
were discontinued. Her ability to stand 
improved, but her gait remained slow. For this 
reason, a commode was placed at the 
bedside to avoid a fall due to rushing to the 
bathroom.

When Mrs. F wakes up in the middle of 
the night to urinate, she reaches for her 
walker and ambulates to the commode. A 
bed alarm goes off at the nurses station and 
the aid rushes in to assist her, while 
reminding her to use the call bell.

Mrs. F is discharged home after 4 days in 
the hospital with a follow-up plan that 
includes a phone call within 24 h from the 
transitional care team with a scheduled 
appointment within 1 week, weight tracking 
and nutrition planning with the local heart 
failure clinic, medication list and education 
for her husband regarding Mrs. F’s sleep 
routine and avoidance of over-the-counter 
sleep aids. Additionally, Mrs. F is referred for 
Meals on Wheels to help with the afternoon 
meal on the days her aide is not there. Mr. F is 
referred to the Alzheimer’s support group and 
the local chapter of the Alzheimer’s 
Association, in an effort to assist with his 
caregiver’s burden.

 Patient Case Continued from the Previous Chapter, “Hazards of Hospitalization”
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34.4  Homeostenosis

Homeostasis is the stable, balanced state of an organism. 
Homeostenosis refers to the diminished capacity to maintain 
homeostasis when stressed. It is a consequence of limited 
physiologic reserve and blunted compensatory mechanisms. 
It amounts to decreased “wiggle room,” or fewer reserves in 

response to stress. It leaves patients at higher risk for compli-
cations from small insults and increased vulnerability to 
hospital-associated conditions (. Fig. 34.1).

Homeostenosis is the manifestation of many of the  
normal physiologic changes of aging, as well as the increased 
incidence of many (and usually multiple) chronic medical 
conditions noted in . Table 34.1.
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cannot be restored
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Increasing age

Physiologic reserves allow us to
maintain homeostasis in the
presence of environmental,
emotional, or physiological stress

With homeostenosis, an insult that may be
withstood in a younger person pushes the
elderly beyond their functional capacity,
causing decompensation, disease or death

Stress Stress

       . Fig. 34.1 The combination of 
frailty and stresses encountered 
during hospitalization result in 
hospital-acquired conditions and 
poor outcomes

       . Table 34.1 Physiologic changes of aging contributing to homeostenosis system

Change Consequence

Body composition Muscle tissue replaced by fatty or fibrous tissues Weakness
Impaired mobility
Falls

Renal Loss of cells
Decreased blood flow
Increased water, decreased salt excretion

Decreased waste removal (including medications)
Propensity for dehydration

Cardiovascular Decrease in beta receptor responsiveness
Stiffening of heart and blood vessels
Decreased maximum heart rate and cardiac output

Blunted heart rate response to stress, in times of illness, and 
with standing, increasing fall risk

Propensity toward diastolic dysfunction, leaving less 
tolerance of volume overload as may occur when giving IV 
fluids for treatment of non-cardiac conditions

Pulmonary Decreased chest wall compliance and elastic recoil
Diminished diaphragm strength
Impaired mucocilliary clearance

Intolerance of hypoxemia
Increased susceptibility to infection and progression to 
respiratory failure

Gastrointestinal Impaired swallow coordination
Decreased colonic motility

Dysphagia and aspiration
Constipation, risk for bowel obstruction

Immunologic Decreased barrier integrity due to alterations in 
skin and mucosa
Altered cytokine response
Decreased humoral antibody response to infection
Blunted febrile response

Increased susceptibility to infection
More subtle presentation of infection, making diagnosis 
more difficult

Prevention of Hazards of Hospitalization
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Organ resilience is based on multiple co-dependent  
physiologic processes, creating redundancy within an inter-
dependent system. As damage accumulates in each organ, 
they lose that redundancy and the organs begin to act as 
though in series. Perturbation in one then affects the entire 
system. There is a loss of ability to adapt and maintain equi-
librium. The individual is at increased risk of adverse out-
comes [5]. Loss of the ability to maintain equilibrium, or 
those with profound homeostenosis, is considered frail.

34.5  Identifying Frailty

Frail patients are at increased risk from hospital hazards. 
There is not yet a standard definition, but frailty is generally 
recognized as a constellation of weakness, slowness, reduced 
activity, low energy, and unintended weight loss. It is com-
mon, occurring in up to 10% of community-dwelling elders 
[6]. The presence of frailty may manifest as the inability to 
withstand a stress, such as acute illness prompting hospital-
ization, or multiple small stressors resulting in a fall or failure 
to thrive.

Risk factors for frailty include advancing age and chronic 
diseases, but frailty itself is a separate entity. Some chronic 
diseases have a particularly high frailty burden; having mul-
tiple chronic conditions increases vulnerability [7]. In addi-
tion, individuals age differently and tolerate disease burden 
differently [8]. Thus, evaluating frailty gives us more infor-
mation about an individual’s vulnerability than either age or 
a listing of chronic conditions [9].

Although a well-recognized entity, frailty can be difficult 
to define or measure. There are dozens of validated, pub-
lished scales. The Fried phenotype scale is probably the best 
recognized [10]. It was demonstrated to have reliable predic-
tion of disability, falls, hospitalization, and mortality. It 
defines frailty as the presence of 3 or more of the following: 
unintentional weight loss more than 4.5 kg over a year, weak-
ness (lowest twentieth percentile for grip strength), self- 
reported exhaustion, low physical activity, and slowed 
walking speed. Other markers of frailty include loss of lean 
muscle mass, or sarcopenia, [11] being underweight, [12], 
inability to perform ADLs and iADLs, depression, and 
impaired cognition [13, 14].

There is also ongoing research to identify frailty bio-
markers. These include increased C-reactive protein, ane-
mia, low albumin, glucose intolerance and insulin resistance, 
increased cortisol, low vitamin levels, and ultrasound-mea-
sured muscle quality [15–17]. These, and other biomarkers, 
are being incorporated into laboratory-based frailty indices 
[18, 19].

Although there have been attempts to validate frailty 
markers to inpatients [20], they can be difficult to apply in 
the hospital, as patients may not be able to participate in per-
formance measures [21] and previous functional levels may 
not apply. There is also increasing interest and research in the 
assessment of frailty to predict surgical outcomes [22].

34.6  Using Frailty to Identify Vulnerable 
Patients in the Hospital

Although there is no standard for measurement of frailty, 
especially in the hospital setting, being aware that patients 
may have underlying frailty and looking for some telltale 
signs can help anticipate vulnerabilities. For example, the 
Hospital Admission Risk Profile (HARP) score uses age, 
IADL score and an abbreviated MMSE to help identify high- 
risk patients, and has been shown to predict hospital-acquired 
ADL disability as well as in-hospital mortality [23]. Baseline 
vulnerability to hazards of hospitalization can best be antici-
pated when admission assessments include assessment for 
frailty markers such as functional status, physical activity, 
falls, baseline ADLs and iADLs, cognitive status (including 
decision-making capacity, if appropriate), and social support.

34.7  Preventing Hazards of Hospitalization 
for Frail Older Patients

 1. Develop a preliminary management plan.
 2. Provide sensory and social stimulation.
 3. Encourage mobilization.
 4. Ensure nutrition and hydration.
 5. Support healthy and safe elimination and excretion.
 6. Promote healthy sleep hygiene.
 7. Ensure appropriate prescriptions.
 8. Control pain.
 9. Promote good communication in hospital settings.
10. Early discharge planning.

Instituting geriatric care practices in the hospital can prevent 
hazards of hospitalization and the sequelae [2]. A cascade of 
hazards can occur following a single adverse event 
(. Fig.  34.2). Rather than being hazard-specific, geriatric 
care practices reduce a multitude of HOH including delir-
ium, falls, pressure ulcers, unnecessary procedures, hospital- 
acquired infections, and medication mistakes [1, 3, 4, 
24–28{Covinsky, 2011 #5, 29].

Preventing hazards of hospitalization requires person- 
centered care in addition to the classical disease-based 
approach. The older patient may be extremely sensitive to 
changes in their environment, daily routines, and medica-
tions. Therefore, the hospital environment and the processes 
that interrupt the sleep-wake cycle, usual meals, and other 
routine activities may become triggers for hazards. In addi-
tion, due to lack of reserves, medical mistakes affect older 
people more severely and potentially result in disabling 
injury [30]. The goal of geriatric care is to both improve the 
individual’s reserves, pushing the physiologic limit farther 
out as well as to avoid the stressors triggering decompensa-
tion. This results in a stabilization of the person’s trajectory, 
despite the onset of acute illness (. Fig. 34.3).
 1. Develop a preliminary management plan. A prelimi-

nary management plan incorporates frailty, baseline 
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functional status, cognitive assessment, and patient 
preferences into workup and treatment choices. 
Prognostic tools such as eprognosis.com or the 
Charleston Comorbidity Index help the clinician to 
evaluate and communicate outcomes. Goal-oriented 
care is developed collaboratively between the provider, 
the patient, and any caregivers. Established goals, 
progress, or setbacks are tracked daily.

Hospitalization is frequently a difficult and scary time. 
This is especially true of older adults who are facing not only 
treatment of the acute disease crisis but also the effect of both 
the disease process and the hospitalization on their mobility, 
independence, and where they live. For fit patients with 
minimal medical conditions, the goals of care are usually 
straight forward, and disease-based guidelines direct our 
care. For frail patients, guidelines may not be appropriate, 

Risk for hazards
of hospitalization Incontinence

Polypharmacy

Insomnia

Malnutrition/N.P.O.

Isolation

ImmobilityRestraints

Unfamiliar environment

Sensory deprivation
Falls
Depression
Delirium
Infection
Ulcers
Deconditioning

Incontinence
Immobility

       . Fig. 34.2 Risks for hazards of 
hospitalization: multiple small 
insults culminate into a variety of 
negative outcomes

Physiologic limit

Limit beyond which homeostasis
cannot be restored
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Homeostasis
being restored

StressStress

Increasing age

Attending to vision and hearing,
mobility, nutrition, hydration and
normal sleep patterns helps maintain
and improve the physiologic limit

Avoiding tethers, inappropriate
medications and miscommunication
helps decrease unnecessary stresses
placed on the hospitalized patient

       . Fig. 34.3 Adopting best 
practices reduce hazards of 
hospitalization by improving 
reserves and reducing stresses
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and expectations of treatment outcomes must be altered. 
Care decisions are complex and require a balancing act as 
treatment of one organ system may alter the functioning of 
another. Reaching a seemingly simple goal of “get better and 
go home” may result in higher risk of hazards in hospitals.

Older adults with multiple and complex conditions get a 
lot of medical care, especially during and right after hospital-
ization. This care is frequently fragmented across clinicians, 
settings, and diseases. Care without targeted goals defined by 
what matters to patients both increases the perceived burden 
as well as decreases compliance with treatment recommen-
dations, especially when not well coordinated among differ-
ent clinicians. Approaching care in a way that acknowledges 
the risks and ultimate goals of hospitalization allows devel-
opment of a care plan focused on functional outcomes, 
which can help focus recommendations and minimize haz-
ards. Furthermore, we can be more effective in engaging 
patients and family in their own care by working toward 
concrete goals.

What are reasonable goals to work toward? For patients 
with multiple conditions, what outcome defines benefit? 
Most people agree on a set of universal health outcomes, 
including survival, maintaining function, and controlling 
symptoms. However, how that translates to health priorities 
is highly individualized. A study by Tinetti et al. asked what 
was most important to older adults faced with the trade-off 
between the risks of hypertension and falls. About half pri-
oritized avoiding strokes and heart attacks and half priori-
tized avoiding fall injury or medication symptoms [31]. To 
set goals, the healthcare team must clarify patients’ priorities 
related to their health and lives and use this to collaboratively 
develop meaningful goals. These collaborative goals can then 
be used to guide communication about the illness trajectory 
and treatment plan.

Individualized treatment plans incorporate understand-
ing of the patient’s baseline function and chronic conditions, 
the acute illness, and healthcare goals. Frailty, cognitive 
impairment, sensory impairment, and multiple comorbid 
conditions combine to decrease the body’s compensatory 
capacity. This can result in even mild illness and uncompli-
cated hospital stays having a profound impact on mobility, 
independence, and discharge placement. Acknowledging 
these risks and any uncertainty of treatment outcomes is nec-
essary for patients and families to participate in shared 
decision- making. Using this discussion to move toward 
patient-centered care goals enables patients (and physicians) 
to have realistic expectations and can increase motivation to 
follow treatment plan recommendations.
 2. Provide sensory and social stimulation. The hospital 

can be an isolating and confusing environment for 
people. Patients with cognitive impairment deprived of 
sensory engagement and/or socially isolated or dementia 
are at highest risk for delirium. Obtain and document 
the baseline cognitive status and iADLs of every older 
patient – even when they do not have altered sensorium. 
Document the most recent Montreal Cognitive 
Assessment (MoCA), Mini Mental Status Exams 

(MMSE) or Mini-cog results. Delirium assessment tools 
such as the Confusion Assessment Method (CAM) are 
appropriate for evaluation of acute changes.

All members of the care team including supportive family 
members can regularly re-orient patients. If patient is ame-
nable, recreational therapy or volunteer service can provide 
additional stimulation and support.

Perform a hearing and vision assessment within your his-
tory taking and physical exam. Eyeglasses and hearing 
devices should be placed within reach of the patient. If pos-
sible, encourage familiar pictures or other items at the bed-
side.
 3. Encourage mobilization. Mobilization can prevent 

many HOH including hospital-associated disability, 
delirium, pressure ulcers, contractures, subcutaneous 
bursitis, incontinence, postoperative complications, 
readmissions as well as depression, and helplessness 
[32–40]. Thirty five percent of older adults experience a 
decline in baseline ADLs after hospitalization, and they 
have prolonged recovery times [38–41]. Assess and 
document baseline ADL and activity level at admission

Physical activity orders include out of bed to chair or ambu-
lation with assistance each shift. Orders focus on liberalizing 
safe movement rather than simply stating bed rest for patients 
who are unable to ambulate. Ensure easy access to assistive 
walking devices, clear pathways, gait belts, sturdy equipment, 
and rest areas along the hallway. Some patients may benefit 
from early physical therapy consultation. Physical therapists 
may recommend scaled exercises for frail older adults and 
adoption of gradual increase in physical activity over the 
course of hospitalization. Interventions may be active or pas-
sive range of motion exercises, isotonic exercise [42].

Support patient mobility and exercise with verbal encour-
agement and elicit the support of family members in patient 
rehab efforts. Fear of falls and other factors may come into 
play when patients do not adhere to early mobilization proto-
cols [43]. It is important to ask about any recent falls, as they 
are also macroindicators of frailty [44]. It can help to identify 
creative ways that the team can support the individual to 
overcome their fears and feel more confident in their envi-
ronment.

Patients who are unable to transfer will require specific 
bed mobility and skin nursing care orders. These include 
keeping skin clean, dry, and moisturized, keeping the patient 
hydrated, adjusting room temperature, repositioning using 
pillows and pads at pressure points such as the heels, and 
monitoring closely for any skin changes. Patients who are 
incontinent may need more frequent checks. Specific inter-
ventions include dynamic splinting or serial casting to pre-
vent contractures. Spasticity can be addressed with 
medications or surgical release. Disuse osteoporosis can be 
addressed with standing frame, progressive tilt table condi-
tioning, and other general exercise programs [45–47]. All 
members of the team will need to be vigilant for any skin 
changes (. Table 34.2).
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       . Table 34.2 Geriatric-specific order set: instituting geriatric care practices in the hospital can prevent hazards of hospitalization and 
their sequelae

Order Comment

Admit to: Physician, floor/ward, telemetry Include special instructions, such as room near nursing station for 
delirium/fall risks

Acute diagnoses Include delirium if applicable

Chronic conditions The presence of multiple chronic conditions affects health status, 
prognosis, and patient goals. Awareness of these helps with thoughtful 
evaluation and treatment decisions

Frailty markers:
  Baseline ADLs/IADLs: independent/assist/dependent
  Cognitive status: admission screen
  Baseline activity level
  Falls in the last year
  Social support (name, contact information):
  Malnutrition
  Depression screen: PHQ-2 or GDS

ADL/IADL dependence, cognitive impairment, malnutrition and 
depression all increase the risk for iatrogenic events during hospitaliza-
tion [48]. Cognitive status can be screened with a Mini-cog, or more 
detailed assessment done with a MoCA

Condition: stable/guarded/critical

Capacity to make medical decisions: yes/no Reassess daily if due to delirium

Healthcare proxy (name and contact information):
  Social work consult if no established healthcare proxy

Previously designated by patient to make healthcare decisions, 
becomes “activated” when a physician determines a patient is incapable 
of making medical decisions. Specific legal regulations vary by state. 
Unbefriended patients without capacity may benefit from ethics 
consultation

Goals of care:

  Advanced directives: code status, other care limitations Ask and confirm previous documentation of wishes, initiate discussion 
of preferences and complete orders as appropriate

  Goals of hospitalization Includes both treatment of the acute condition as well as discharge 
disposition and functional goals. For example, recover from myocardial 
infarction, ambulate to the bathroom, discharge to home

  Discharge planning Begins at admission. Be clear about functional requirements for 
planned discharge location. To go home alone, the patient must be able 
to independently ambulate, eat, toilet, shower, and dress

Vital signs Orthostatics if relevant

Activity level:
  Up in chair during day
  Out of bed for meals
  To bathroom with assist (vs ad lib)
  Ambulation orders (i.e., 3 times daily with assist)
  Place home assistive ambulatory devices (i.e., cane or walker) 

within reach at the bedside
∗PT consult as needed

Avoid bed rest whenever possible, reassess daily and maximize  
activity increasing expectation of daily activities over the course of 
hospitalization

Nursing orders:
  Assist with glasses and hearing aids
  Water within patient’s reach
  Feeding assist
  Skin integrity – daily assessment, out of bed, scheduled 

position changes if bed-bound
  Reassess need for catheter, monitor, IV daily

Best practices to avoid delirium are really best practices for hospitalized 
elders. Using a delirium-prevention approach will help avoid many of 
the hazards of hospitalization

(continued)
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In the hospital, there are a multitude of interventions that 
prevent freedom of movement. Urinary catheters, intrave-
nous lines, and sequential compression devices may act as 
tethers preventing mobility. Restraints are acceptable only 
when there is no safer alternative and there is a significant 
risk of self-harm or injury. They may be used only for brief 
period for an emergent intervention or at the patient’s request 
[52–54].

 4. Ensure good nutrition and hydration. Disordered 
nutrition and hydration may contribute singly or 
interact cumulatively with other adverse factors to result 
in HOH (. Fig. 34.4) [25, 55–58]. For example, patients 
with BUN/Cr ratio greater than or equal to 18 are at 
higher risk of delirium [58]. In one study, over 40% of 
hospitalized older patients exhibit clinical findings of 
dehydration on admission, and it was still present in 

       . Table 34.2 (continued)

Order Comment

Elimination and excretion orders
Bowels:
  Daily assessment of bowel movements
  Standing stool softeners/laxatives with prn orders depending 

on patient’s baseline
Bladder:
  Remove catheters as soon as possible
  Scheduled toileting Q2h while awake
  Bedside commode if mobility limiting toileting

Care of bowels and bladder are a critical, and often overlooked, aspect 
of patient care.
Bowel care includes maintaining activity, fluid goals, attention to 
changes from baseline

Sleep protocol:
  Lighting bright during day hours, room dark and quiet at 

night with night light
  Avoid scheduled medications, vital signs or lab draws 

between 9 pm and 6 am whenever possible
  Relaxing music, massage, warm milk, or non-caffeinated tea 

at bedtime.
  Melatonin 3 mg an hour before usual sleep with an 

additional tablet an hour after time of usual sleep as needed

Pay particular attention to timing of medication orders such as diuretics 
(if twice daily schedule the second dose in the early afternoon to avoid 
nocturia) and antibiotics (if ordered “four times a day” instead of “every 
6 h,” nurses can avoid middle-of-the- night doses

Diet orders:
  Swallow evaluation
  Consistency, feeding instructions if indicated
  Dentures
  Fluid goals per shift
  Dietician consult for preferences and supplements, especially 

if baseline malnutrition [49]

Avoid “NPO” whenever possible, reassess at least twice a day. In most 
cases, dietary restriction does more harm than good.
Nursing bedside swallow evaluation vs speech therapy consult if 
significant dysfunction suspected
Fluid goals: maintenance requirement is approx. 30 cc/kg/24 h. 
Calculate and divide by shift

Allergies Include reaction whenever possible

Medications:
  Est CrCl:
  Home medications

List estimated creatinine clearance by the Cockraft-Gault equation as a 
reminder for renal dosing of medications
Medication reconciliation may require collateral history from caregiver 
and a call to the outpatient pharmacy for what is actually being taken. 
Nursing home or rehab patients may have a medication administration 
record sent with them in a folder.
High-risk medications may have been chosen as a last report, discussion 
with PCP is helpful. Medications that are to be stopped may need to be 
weaned off to avoid withdrawal symptoms

Labs/ancillary studies Consider what is going to be done with the information before ordering 
the test. Is it going to help achieve the patient’s goals? Unless emergent 
schedule between 08:00–21:00 to avoid unnecessary disruptions in 
sleep

DVT prophylaxis Combined with anticoagulation, intermittent pneumatic compression 
devices may reduce the risk of VTE in post-surgical but not medical 
patients [50]. There is more compelling evidence for use after a stroke. 
However, they are a form of tether and may contribute to delirium  
and falls

Refs. [23, 51]
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over 60% of those patients 48 h after admission. Patients 
with dehydration were 6 times more likely to die than 
hydrated patients, and those who were still deyhdrated 
at the 48-h mark had the worst outcomes [59]. Even with 
appropriate measures in place, the older individual may 
have decreased hypothalamic sensitivity to osmolarity 
and increased salt wasting and therefore may need 
encouragement to take in enough fluids to remain 
intravascularly replete. Initial screens for nutrition and 
hydration should be performed on all at-risk patients.

Evaluation should include the subjective and objective find-
ings and be supported by meaningful laboratory data. For 
example, a patient who reports poor appetite may show a 
10% weight loss when reviewing prior weights, physical exam 
may display sarcopenia, abdominal obesity, or skin tenting, 
and the serum albumin or total lymphocyte count may be 
low [60]. The plan should then reflect the collected informa-
tion and describe interventions.

Interventions with respect to malnutrition may begin 
with an initial bedside dysphagia screen, performed by the 
physician or other practitioner, to prevent delays in oral 
intake. Depending on the technique used and clinical set-
ting, bedside screens are 63–96% sensitive for safe oral 
intake [61–63]. Defer screening patients who are unable to 
remain alert for testing, have a feeding or tracheostomy tube, 
require a head elevation of less than 30 degrees, or have 
known or suspected dysphagia due to a weak cough, history 

of frequent aspiration pneumonia, or change in voice qual-
ity. A simple screen that a physician or nurse can perform is 
the 3 Ounce Water Swallow Challenge Protocol which has a 
96% sensitivity and 46.4% specificity for dysphagia [63]. Sit 
patient upright at 80–90 degrees and ask them to drink 3 
ounces of water from a cup or with a straw, in a sequential 
swallow, without stopping. If there is no coughing, choking, 
tearing or change in voice quality, they are safe for an unre-
stricted diet [64].

Taste sensation decreases with age. Therefore, foods that 
are low in salt or sugar can be bland and result in poor oral 
intake. Provide older patients with the least restrictive diet 
possible. Also minimize the time that a patient must have 
nothing by mouth (NPO, Latin phrase nil per os). Start NPO 
orders at midnight prior to planned procedures and encour-
age patients to eat dinner and a snack the night before. Ensure 
return to a diet as soon as it becomes appropriate. The order 
might state “contact physician for diet order when patient 
becomes alert following procedure.”
 5. Support healthy and safe elimination and excretion. 

Issues with the urinary tract are common in older 
patients and can be exacerbated by hospital practices. Be 
vigilant to the appropriate indications for urinary 
catheter placement, which include output monitoring if 
the patient is unstable, complete urinary retention, 
incontinence in patients with serious wounds or skin 
defects in the perineal and sacral areas, terminally ill or 
perioperatively [65, 66]. Review and consider discon-

NPO status

Malnutrition Dehydration Medication
withdrawal
syndromes

DeliriumIncontinence

Diminished
functional/
cognitive

status
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Pressure ulcers
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       . Fig. 34.4 NPO status is 
Notable for Poor Outcomes: 
the cascade of comorbidities 
that can be triggered by NPO 
status, leading to profound 
morbidity and mortality
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tinuing medications that can exacerbate conditions of 
urinary retention and incontinence, including opiates, 
anticholinergics, diuretics, alpha- adrenergic agonists, 
and calcium channel blockers. Utilize straight catheter-
ization when possible, and timed voiding. Treat consti-
pation as a possible contributor to urinary retention.

Constipation in the hospital setting can easily be missed, and 
yet, it is a major contributor to HOH. For example, a patient 
with constipation due to immobility and opioid treatment 
might develop urinary retention and delirium [67]. Ask 
patients daily and document the quality and quantity of their 
bowel movements. When starting medications that might 
precipitate constipation, such as narcotics, preemptively ini-
tiate a standing bowel regimen. Bowel stimulants, such as 
senna, are first-line single agents. Add osmotic agents such as 
polyethylene glycol if refractory. Bowel softeners, such as 
docusate, have poor efficacy [68].
 6. Promote healthy sleep. Restful sleep and avoidance of 

sedative hypnotic and anticholinergic medications can 
help prevent HOH including delirium and falls [29, 67, 
69]. Up to 60% of older patients with comorbid condi-
tions such as cognitive impairment, psychiatric disor-
ders, neurologic disease, or frailty have sleep problems 
at their baseline [70]. Sleep disruption in the hospital is 
common for a multitude of reasons such as alarms, 
lights, visitors, ambient noises, unfamiliar environment, 
tests and vitals [29, 71]. For this reason, between 41% 
and 96% of older hospitalized patients are prescribed 
sedative hypnotics and subject to their negative 
sequelae [69].

Improvements in the sleep environment can be accomplished 
by decreasing alarms, general noise and light burden at night, 
avoiding unnecessary vitals checks during usual sleeping 
hours and rescheduling recurrent IV medications during 
waking hours. Mobilization, cognitive engagement and 
access to light during the day can promote normal circadian 
rhythm [29]. Non-pharmacologic nursing intervention can 
include massage, essential oils, healing touch therapy, relax-
ing music, warm non-caffeinated tea, or milk. Milk contains 
naturally occurring tyramine, an amino acid that promotes 
sleepiness. Nursing shift documentation can track daytime 
napping, sleep quality and interruptions of sleep with noted 
interventions.

Sleep aids are associated with increased risk of delirium 
and falls during hospitalization [29, 67, 69]. Diphenhydramine 
is highly anticholinergic and not safe as a sleep aid. Melatonin 
is currently considered more safe and effective in the inpa-
tient setting. Usual starting dose is 3–5 mg an hour or two 
prior to usual sleep onset, with additional tablet if sleep is not 
attained.
 7. Ensure appropriate prescriptions. Adverse drug 

events (ADEs) are the most common type of iatrogenic 
injury and disproportionately impact older patients 
[72]. Inappropriate prescribing is associated with many 
HOH including delirium, falls, dizziness, syncope, 

urinary incontinence, cognitive changes, and sleep 
problems in older patients. Adverse drug events include 
errors, adverse drug reactions, allergic reactions and 
overdoses, and are associated with potentially inappro-
priate medications and medication omissions alike. 
ADEs are more likely with the addition of three or 
more new mediations at once. On the other hand, 
patients may acutely withdraw from medications that 
are held such as neuroleptics, antidepressants, or 
benzodiazepines. It has been estimated that 30–50% of 
ADEs are preventable [72].

The first step in avoiding ADEs in the hospital is confirming 
what the patient is taking at home. There are frequently dis-
crepancies among medication lists held by the patient, the 
primary care physician, specialists, prior discharge summa-
ries, and home health agencies. Contacting pharmacies 
(including mail-order) to learn what prescriptions are 
actively being refilled, confirming what is being given by 
caregivers (family or assisted living or nursing home staff) 
and asking for all medications to be brought in for review all 
help confirm that the medication list is accurate. Also ask 
(repeatedly) about over-the-counter medications, vitamins, 
herbals, and supplements. The multidisciplinary team, 
including nurses and pharmacists, are important partners in 
this detective work.

Prescribing, at minimum, should follow the five rights; 
right medication, right dose, right patient, right time, and 
right route. Hospital processes that decrease improper admin-
istration of prescription medications include barcode technol-
ogy and requesting independent double-checks as well as 
supporting open communication between all care providers 
regarding potentially unsafe drugs or doses [73]. Document 
the dose, frequency, indication, and benefit of the medications 
that are ordered. If the prescriber is concerned about specific 
side effects, document them and verbalize directly with the 
bedside care team, including the patient and their family.

Appropriate drug selection can be challenging, particu-
larly in the older, frail patient, where drug-drug and drug- 
disease interactions can result in serious morbidity and 
mortality. Classes of medications causing increased ADEs in 
the elderly include anticholinergics, narcotics, psychotropics, 
sedative hypnotics, digoxin, and anti-hypertensives. 
Important prescribing considerations include increased 
higher likelihood of needing to renally dose medications as 
well as increased incidence of QT prolongation, restricting 
use of medications such as fluoroquinolones, and some psy-
chotropics. With multiple chronic conditions, there is also 
increasing polypharmacy, increasing the risk of drug-drug 
interaction. Pharmacists are excellent resources in sorting 
out potential interactions, as well as looking for medications 
added to treat side effects of other medications.

There are a few tools to help guide medication choices. 
The Beer’s list and Screening Tool of Older People’s Potentially 
Inappropriate Prescriptions (or STOPP) list aim to guide pre-
scribers away from potentially inappropriate medication 
choices. If medications on these lists cannot be avoided, start 
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them at low doses, with slow upward titration, remaining 
vigilant for adverse effects. Ensure the entire care team is 
monitoring for changes in mental status, urinary complica-
tions, gastrointestinal effects, imbalance, or falls [2].

Awareness of the increased risks of medications in the 
elderly is critical, but must not lead to avoiding appropriate 
treatment. The screening tool to alert doctors to tight treat-
ments (or START) helps to alert physicians to treatments that 
are indicated, but which might be under prescribed. For 
example, prescribing anticoagulants in the setting of atrial 
fibrillation, even in certain patients with fall risks, or starting 
an angiotensive converting enzyme (ACE) inhibitor follow-
ing acute myocardial infarction. These tools have resulted in 
a significant improvement in medication appropriateness, 
reduced prescribing omissions, correct duration, duplica-
tions, and costs [74].

Remember to keep patient goals in mind when devel-
oping a new drug regimen for long-term use. Forward 
thinking about the affordability and lower complexity of a 
treatment regimen can improve adherence. Clear written 
directions that convey the name of the medications, the 
dosage and indication can greatly help the patient or their 
proxy. Multiple checks on drug reconciliation at the time 
of discharge, as well as dissemination to the primary care 
provider and pharmacy, can help prevent confusion and 
additional errors.
 8. Control pain. Undertreated pain can precipitate delir-

ium, falls, atelectasis and lead to poorer experience of 
care. Pain is a subjective experience without specific 
biologic marker, which presents obstacles in this era of 
evidence- based medicine and reliance on laboratory and 
imaging tests for many treatment paradigms. There is 
understandable concern among many physicians that 
older adults are more likely to have adverse effects from 
medications used for pain, including constipation, 
dizziness and balance issues, and addictive behaviors. 
Patient factor-based approaches to pain can help balance 
these important considerations.

When taking a pain history, assessment has been standard-
ized by the Joint Commission on Accreditation of Healthcare 
Organization to include location, radiation, mode of onset, 
character, temporal pattern, exacerbating and relieving fac-
tors, and intensity. Pain scales such as the Simple Descriptive 
Pain Distress Scale, 0–10 Numeric Distress Scale, or the Faces 
Pain Rating Scale may be selected and results documented 
within the medical chart.

Vital signs such as tachycardia, hypertension, and tachy-
pnea can represent untreated pain. Patients might exhibit 
neuropsychiatric distress, aggression, and increased confu-
sion. Caregivers may be able to alert the team to other pain- 
related behaviors. Patients with neurologic disorders may 
show increased spasticity. The physical exam may reveal ten-
derness, guarding, wincing, or flinching. Point tenderness, 
associated findings, or diffuse findings should be carefully 
documented and reassessed during treatment.

Planning pain control incorporates patient-specific goals 
with expectation setting, depending on the etiology. For mild 
pain, non-pharmacologic treatment, such as positional 
changes, splinting, heat/cold packs, massage, and relaxation, 
may be helpful. Scheduled or PRN acetaminophen can be 
considered. Moderate nociceptive pain (4–6 on the Numeric 
Pain Rating Scale or 3–5 on Nonverbal Pain Scale) can be 
addressed with scheduled medications. Non-steroidal anti- 
inflammatory medications can be added to scheduled acet-
aminophen in patients without active or known coronary 
vessel disease or renal dysfunction. For moderate-to-severe 
pain, standing weight and pain severity-based opioids, with 
additional orders for breakthrough pain, remain standard of 
care with weight-based dosing, as well as consideration of 
renal clearance and time to efficacy. In some cases, the dose 
of opioid medication can be titrated using a patient- controlled 
analgesia (PCA) pump, which may have a basal rate continu-
ous infusion of weight-based dosed narcotic and additional 
self-administered boluses, with a threshold shut off. 
Remember to begin bowel regimens on all patients who are 
newly begun on opioid medications, starting with bisacodyl 
or other stimulant or osmotic agent, such as polyethylene 
glycol. Neuropathic pain may respond to neuroleptic medi-
cations such as gabapentin.
 9. Communication in the hospital setting.

Frail older adults may have very complicated hospital courses. 
They can be wrought with errors, poor outcomes, and unex-
pected mortality. All of these things can weigh hard on the 
patient, their family and the medical team. One of the most 
important methods to increase resiliency for all of the 
invested parties is to optimize communication.

Informed consent to care may be challenging for older 
patients who are frail. Consent is necessary prior to interven-
tions and certain treatments as well as code status and health-
care proxy appointment. The four elements of medical 
decision-making capacity first described by Appelbaum in 
1988 are:

 »  1. The ability to communicate a choice
2. The ability to understand the relevant information
3.  The ability to appreciate a situation and its consequences 

and
4. The ability to reason rationally [75]

Capacity to make a medical decision is not all or nothing, 
and a patient may have capacity to make some decisions 
(such as refusing a blood draw) but not others (such as sur-
gery). In addition, decisions may evolve and change over 
time.

When patients are cognitively impaired, collateral infor-
mation can provide information about the history of present 
illness, the baseline cognitive and functional status and the 
patient’s prior goals and preferences. Besides family mem-
bers or friends, additional resources for collateral informa-
tion include nurse managers at skilled nursing facilities and 
home healthcare aides.
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When acceptable to the patient, offer family meetings to 
improve understanding and support decision-making. Ask 
what the patient or their family members understand about 
the medical conditions and listen to their response for areas 
of confusion and points that will need to be emphasized dur-
ing the discussion [76]. Document family meetings within 
the medical record with clearly stated outcomes.

As team leaders, physicians can improve the overall care 
by ensuring that all members of the team feel comfortable 
asking questions and expressing concerns. Careful attention 
to transitions in care can help to prevent some of the medical 
mistakes that result in HOH. The Joint Commission Center 
for Transforming Healthcare mandates all hospitals develop 
uniform handoff methods. The I-PASS handoff bundle 
includes communication tools and training to improve hand-
offs reducing preventable adverse events by 30%. Each transi-
tion would include information regarding the illness severity, 
patient summary, action list, situation awareness, contin-
gency planning, and synthesis by receiver [77].
 10. Incorporate early discharge planning. Acute medical 

illness can be a sentinel event in the trajectory of an 
older person, wherein they may need additional 
support to return home to the community, acute or 
subacute rehab, or even institutionalization within a 
nursing home. Early discharge planning refers to the 
process by which a social worker or other practitioner 
evaluates a patient’s clinical information and discusses 
with them (or their representative) the plans for safe 
discharge from the hospital, when the acute illness is 
resolved. In meta-analysis, early discharge planning 
reduced hospital readmissions between 30 days and 
12 months after discharge and lowered readmission 
lengths, but did not change the length of stay, mortality, 
or patient satisfaction. Qualitative data suggest early dc 
planning associated with greater overall quality of life in 
the 2 weeks following discharge [78].

Patients or their proxies should be considered full partners in 
the discharge planning process. Acute medical illness can be 
a sentinel event in the trajectory of an older person wherein 
they may need additional support to return home to the 
community, acute or subacute rehab, or even institutionaliza-
tion within a nursing home.

Physical therapists in the hospital can be consulted to 
evaluate patients who have become debilitated in the com-
munity, or over the course of hospitalization. The therapist 
will recommend certain exercises, and assistive devices while 
the patient is admitted. The therapist will also recommend 
the patients’ likely disposition at time of discharge.

Concerns for patient safety are addressed by the medical 
team as it is neither ethical nor legal to discharge a patient 
into an unsafe environment. Patient safety risks could include 
physical limitations of their home environment as well as 
patient or caregiver physical, cognitive, or psychological rea-
sons. Therefore, additional training for the caregiver, home 
safety evaluation, home physical therapy, and referrals to 
agencies for nursing or home care or additional support 

organizations in the region may be recommended. Referrals 
for institutional care require adequate time for insurance 
processing and acceptance. Follow-up appointments or tests 
are arranged for ahead of the discharge date and clearly com-
municated to the patient upon discharge.

34.8  Additional Resources in the Hospital 
for the Older Patient

Typically, hospitals excel at rapid patient evaluation with 
treatment focused solely on the acute medical condition and 
early discharge home. Yet this approach does not necessarily 
best serve the frail, older patient. At-risk, older patients can 
be identified with self-reported tools or indicators within the 
electronic medical record and steered toward specifically 
elder-friendly treatment. Acutely ill older patients signifi-
cantly benefit from geriatric-specific models of care, such as 
geriatric emergency departments, geriatric evaluation and 
management units (GEM), acute care for the elderly units 
(ACE), mobile acute care for the elderly units (MACE), hos-
pital at home programs (HaH) and Nurses Improving Care 
for Healthsystem Elders (NICHE) training [24, 26, 79, 80]. 
The Hospital Elder Life Program (HELP) relies on volunteers 
in the hospital, and has been shown to decrease the incidence 
of delirium [29].

Consultants can also serve to decrease the incidence or 
effects of HOH on the older adult. Delirium management 
can include neurology, psychiatry, and geriatrics. Palliative 
care consultation can be helpful in the setting of advancing 
chronic, incurable illness, and end-of-life care.

34.9  Preventing Hazards for Older Surgical 
Patients

Older adults carry a higher burden of surgical care. Forty 
percent of all inpatient operations are performed on adults 65 
and older [81]. There is a much higher risk for mortality and 
morbidities with emergency surgery, compared with planned 
surgeries. Fracture from fall on level ground mortality can be 
as high as 40% [81]. Additionally, older adults can have 
higher risk of poor outcomes compared to younger patients, 
particularly in the setting of emergent unplanned surgery. 
For example, with acute appendicitis, older adults have two 
times a higher risk of death. Older patients are frequently 
under-triaged in the setting of acute trauma, which may con-
tribute to poorer outcomes. Prognostication and information 
sharing with the patient or their healthcare proxy is essential 
for informed decision-making in the setting of any proposed 
surgical intervention.

The American College of Surgeons and American 
Geriatrics Society have published best practice guidelines for 
preoperative assessment of the older surgical patient [82]. 
They recommend an assessment of the cognitive ability, 
including medical decision-making capacity, screening  
for depression, risk factors for developing postoperative 
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delirium, alcohol dependence or substance abuse, cardiac 
evaluation (utilizing the American College of Cardiology 
and American Heart Association), risk factors for pulmonary 
complications, functional status, history of falls, baseline 
frailty score, nutritional status, comprehensive medication 
history and evaluation of polypharmacy, determining 
patient’s treatment goals and expectations, social support 
system, and appropriate preoperative diagnostic tests.

Frailty is a vital consideration when deciding on surgical 
options and prognostication. Increased frailty results in 
poorer outcomes including prolonged length of stay, higher 
level of care at discharge, readmission, and both 30-day and 
1-year mortality [83]. The patient may express that they feel 
exhausted, or a social screen may reveal social vulnerability.

During surgery, anesthesia should be tailored to the indi-
vidual; consider regional options when general anesthesia 
presents considerable risk. After surgery, best practices 
should be used, and include the selection of appropriate sleep 
aids, avoidance and discontinuation of unnecessary anticho-
linergic medications, avoidance of benzodiazepines, moni-
toring for any signs of drug or alcohol withdrawal, and 
cautious use of antipsychotic medications (when absolutely 
necessary, start low and go slow, checking the QTc or JT 
index). Titrate down and off of antipsychotics when possible 
and prior to discharge from the hospital.

Palliative surgeries are considered non-curative, but can 
be essential in the care of a patient with chronic illness. These 
treatments should be offered in the setting of severe, advanc-
ing, incurable illness and may be an important component of 
patient-centered care [84].

34.10  Preventing Hazards for Older Patients 
in the Intensive Unit Care Unit

With the increase in the number of intensive care unit beds 
across the USA, older patients are accessing this level of care 
more often. Although 50% of people admitted to the ICU are 
aged 65 and older, the rates of mortality for older patients in 
the medical or surgical ICU range between 60–80% [85–87]. 
Patients in the ICU are at higher risk for nosocomial infec-
tion, procedures, poor pain control, mobility restrictions, 
sleep interruption, delirium, increased in-hospital length of 
stay, and restrictive visiting with friends and family members 
resulting in increased morbidity. For patients with advanced 
dementia, mechanical ventilation showed no improvement 
in outcomes and had the potential to prolong suffering [88]. 
Rather than severity of illness, outcomes are better when the 
decision to admit or transfer an older patient to the ICU is 
based on the patient’s baseline cognition, physical status and 
personalized goals of care [89–91].

Intensive care unit for older adults is associated with 
long-lasting cognitive impairment, physical disability, psy-
chological effects including post-traumatic distress syn-
drome, and depression. Collectively, persisting cognitive, 
physical, and psychological effects of ICU care are called 
postintensive care syndrome. In one study, 15–50% of older 

adults had new cognitive deficits, 40% lost one ADL, 80–100% 
had persistent skeletal muscle impairments 2 weeks after dis-
charge from the ICU.

Postintensive care syndrome has been the focus of a num-
ber of interdisciplinary team-based structured mobility pro-
grams, such as the ABCDEF bundle and University of 
Maryland Medical System’s Early Mobility. The ABCDEF 
bundle stands for Assessing Pain, Both spontaneous awaken-
ing and breathing trials, Choice of drugs, Delirium: regularly 
assess for changes in cognitive status/ institute preventative 
measures/ identify underlying serious illness/ and manage 
symptoms monitoring/management, Early exercise/mobility, 
and Family empowerment [92, 93]. These protocols are asso-
ciated with increased patient activity level; decreased hospi-
tal-associated complications, muscle atrophy, and length of 
stay; and improved level of discharge. Early rehabilitation 
was shown to decrease days of mechanical ventilation, length 
of stay in ICU, delirium, and functional loss, while resulting 
in improved pulmonary function [94].

An ICU admission is an essential time to host family 
meetings to convey medical information, and support shared 
decision-making for an older frail adult. Families may strug-
gle with decisions to discontinue life-sustaining measures. 
Withdrawing supports at this time is considered ethically 
equivalent to never having started it. When discontinuing 
ventilator support, it is important to minimize suffering, 
using a stepwise approach [95]. The medical team may be 
faced with the double effect, wherein relieving suffering may 
decrease the time to death. Interestingly, opioids and other 
sedatives may actually prolong life rather than hasten death, 
after ventilator withdrawal [96]. Families benefit from oppor-
tunities to share their experiences with the patient, receiving 
information that is clear with explanation of the process of 
palliation during end-of-life care. They should be encour-
aged to utilize spiritual support.

34.11  Case Wrap-Up

Thinking in terms of collaborative goals rather than disease- 
specific outcomes takes the daily focus away from the disease 
state, and places treatment of the disease within the context of 
achieving the patient’s goals. Mrs. F of course wants her heart 
failure exacerbation resolved, but what she really cares about is 
getting back home to her husband, aide, and gardening plans.

When the medical team took a goal-focused approach, 
collaborating with Mrs. F and her family to form a realistic 
and achievable goal, the daily care plan focused on measures 
that needed to be achieved for Mrs. F to go home, including 
being able to ambulate in the house, get to the bathroom, and 
get prepared meals ready. The care plan focused on mobility 
and strength by avoiding bed rest, calling for a physical ther-
apy consult, providing Mrs. F with a walker and a commode 
by the bed. This also helped Mrs. F avoid pressure ulcers, 
falls, urinary incontinence, all of which can lead to increased 
morbidity and possibly institutionalization. Hopefully, her 
gardening goals will help provide motivation for her ongoing 
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participation with physical therapy, diet and medication 
adherence when she gets home. Focusing on these goals can 
also help the healthcare team make treatment decisions when 
faced with trade-offs.

The previous chapter outlined common hazards of hospi-
talization. In this chapter, we have reviewed approaches to 
care that can avoid or minimize these outcomes. Prevention 
strategies are of necessity multifactorial, and each interven-
tion impacts multiple outcomes. Working together with your 
medical team to optimize hospital stays for frail older adult 
can be challenging, but incredibly rewarding. The collabora-
tive approach can result in achieving your patients’ personal-
ized goals and the team feels they have offered the patient 
their best possible chance for success when they return home.
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35.1  Definition of Restraints

A restraint is a device that restricts movement. Restraints can 
be categorized as being physical or pharmacological.

The Centers for Medicare and Medicaid Services (CMS) 
defines restraints as the following:

 » Physical restraints are any manual method or physical or 
mechanical device, material, or equipment attached to 
or adjacent to the resident’s body that the individual 
cannot remove easily which restricts freedom of 
movement or normal access to one’s body. 
Pharmacological restraints are any drug used for 
discipline or convenience and not required to treat 
medical symptoms [1].

 Case Study

Mrs. M., an 86-year-old woman who is hospitalized, has fallen 
twice at night. She was admitted 2 days ago with pneumonia and 
dehydration and is receiving supplemental oxygen at 2 L/min. 
She is slowly responding to intravenous antibiotic therapy and 
fluids. Past medical history includes osteoarthritis of the hips and 
knees, hypertension, mild cognitive impairment, and the use of 
bilateral hearing aids. Home medications include losartan 50 mg 
daily and acetaminophen 650 mg three times daily.

Which one of the following is most likely to prevent further 
falls while in hospital?
 1. Soft restraints
 2. Prompted toileting
 3. Bedrails
 4. Urinary catheterization
 5. Bed alarms

35.2  History of Restraints

Use of restraints has been dated back at least 300 years. 
Restraints were used to take action against unruly citizens and 
in the healthcare setting to calm aggressive psychiatric patients.

Advocacy for appropriate use of restraints started in 
England in the 1790s striving for mental health patients to be 
accorded the same rights as promised in the Revolution’s 
Declaration of the Rights of Man, which was written in 1789. 
This was later followed by the British Parliament in the 1840s 
establishing a “Lunacy Commission” whose role was to dimin-
ish or abolish the use of restraints on patients in their care [2].

The view in America was more of a positive one, deeming 
restraints beneficial for patients; it was viewed as a procedure 
ordered by a physician in his or her role as caretaker of the 
patient. Debates regarding different views on restraints con-
tinued on an international basis until the twentieth century.

In 1998, the Hartford Courant reported that during the 
previous 10 years, 140 patients in the United States had died 
as a result of physical and mechanical restraints [3].

This was followed by at least a decade of administrative 
and regulatory efforts to curb the use of physical restraints, 
educate staff involved, closely monitor use at all times, and 
collect data regarding the rates and incidents for further 
efforts geared toward reduction.

35.3  Guidelines

Both the Joint Commission and the Centers for Medicare 
and Medicaid Services (CMS), which accredit most hospitals 
and psychiatric residential facilities, have established guide-
lines for use of restraints [1].

Some of their guidelines are:
 5  All patients have the right to be free from physical or 

mental abuse, and corporal punishment.
 5 All patients have the right to be free from restraint or 

seclusion, of any form, imposed as a means of coercion, 
discipline, convenience, or retaliation by staff.

 5 Restraint or seclusion may only be imposed to ensure 
the immediate physical safety of the patient, a staff mem-
ber, or others and must be discontinued at the earliest 
possible time.

These restraint and seclusion regulations apply to:
 5 All hospitals (acute care, long-term care, psychiatric, 

children’s, and cancer).
 5 All locations within the hospital (including medical/

surgical units, critical care units, forensic units, emer-
gency department, psychiatric units, etc.).

 5 All hospital patients, regardless of age, who are restrained 
or secluded (including both inpatients and outpatients).

Both the Joint Commission and CMS limit the use of patient 
restraints (physical and pharmacological) to situations in 
which the patient is an immediate danger to himself/herself 
or others. A restraint can only be ordered by a licensed med-
ical practitioner, which, depending on the state, could include 
physicians, nurse practitioners, physician assistants, and 
sometimes psychologists. The restraint should be terminated 
as soon as the patient shows evidence of having regained self-
control. Restraints cannot be ordered pro re nata (as needed).

35.4  Physical Restraints

35.4.1  Prevalence

The highest prevalence of restraint use in healthcare facilities 
is found in intensive care units, with a prevalence between 
8.5 and 39% [4]. Another recent study identified that 76% of 
mechanically ventilated patients were restrained for a median 
of 4 days [5] with an overall hospital prevalence of restraint 
use ranging between 3% and 25% [4].

A study from 2007 of US hospitals showed that 56% of all 
restraint days were reported in ICUs and that physical restraint 
prevalence in hospitals was 50 per 1000 patient days [6].

A study done across five countries showed that the preva-
lence of physical restraint use in nursing homes from 2002 to 
2014 varied more than five-fold across the countries, from an 
average 6% in Switzerland, 9% in the USA, 20% in Hong 
Kong, 28% in Finland, and over 31% in Canada. Within each 
country, substantial variations existed across facilities in both 
physical restraint and antipsychotic use rates, in part due to 
differences in definitions [7]. (. Fig. 35.1).
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35.4.2  Types of Physical Restraints

Physical restraints include any device, equipment, or aids 
designed to confine bodily movements or free body  

movement to a preferred position, for example, bilateral 
bedrails, limb or trunk belts, and fixed tables on a chair or 
chairs that prevent persons from getting up [1] (7 Box 35.1; 
. Table 35.1).

Switzerland

USA

Hong Kong

Finland

Canada

33%

6%

10%

21%

30%

       . Fig. 35.1 Prevalence rates of 
physical restraint use in nursing 
homes across the globe 
2002–2014. (Source: Adapted 
from Ref. [7])

Box 35.1 Examples of Physical Restraints
Belt in chair, belt in bed (waist, ankle, 
hands)

Bilateral bedrails
Unilateral bedrail with the other side 

against a wall

Chair with a table, deep or tipped 
chair

Special sheets, mittens, sleep suits
Sensor mat, Infrared system

Locked off areas – for example, code-
activated elevators, locked floors

Wheelchair brakes locked while 
seated at the table

       . Table 35.1 Different types of physical restraints, examples of use, and risks associated

Type of physical restraint Example of use Risks

Belt: chair, wheelchair, bed
Body part: waist, ankle, hands

Wheelchair lap belt to attempt to keep someone from 
standing up or sliding in chair

Bed belts to allow needed treatment to be administered 
(intravenous therapy, tube feedings, artificial ventilation)

Strangulation
Limb injury

Bedrails: unilateral, bilateral, full length, or 
half length
(∗most common type of restraint)

Attempt to prevent falls from bed during transport or 
while in bed

Strangulation
Fracture
Death

Chair with locked table, deep chair, or 
tipped chair (geri-chair)

Patients at risk of falling or wandering Falls

Tightened sheets, sleep suits Tighten sheet over limbs to prevent movement in bed Confusion
Falls

Mittens Patients that scratch themselves or pull out tubes Limb injury
Confusion

Sensor mat, infrared system Falls prevention Falls

Locked floors/wards To prevent patients with dementia from wandering Agitation

Wheelchair brakes Prevention of falls at tables Falls

Vest, jacket Restrict limb movement Limb injury
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35.4.3  Risks of Physical Restraints

It is questionable whether physical restraints are effective and 
safe devices. There is evidence of adverse effects such as inju-
ries, reduced psychological well-being, or decreased mobility 
related to use [8].

Studies have revealed consequences of restraints 
including decreasing ADL performance, falls [9], and 
increasing urinary and fecal incontinence [10]. Restraints 
were also found to be the factor most associated with 
delirium in long- term care residents with dementia [11]. 
Use of physical restraints has also been associated with a 
decrease in mobility which can further lead to loss of 
independence and an increase in overall frailty. In addi-
tion, there may be a decrease in social interaction, which 
can result in adverse psychological well-being, isolation, 
and agitation [12, 13].

Injuries can range from bruising of the skin from direct 
physical contact, to the development of decubitus ulcers, to 
mortality – which has been seen due to falls with bedrail fail-
ure or by fatal entrapment [14]. Between 1985 and 2013, the 
United States Food and Drug Administration (FDA) received 
901 incidents of patients caught, trapped, or strangled in hos-
pital beds. The reports included 531 deaths. Most patients 
were frail, older adults, or confused [15]. In 1995, the FDA 
released a Safety Alert regarding hazards associated with hos-
pital bedrails, and then in 2006, released a clinical guideline 
for bedrails.

A retrospective analysis from 1992 of 122 deaths caused 
by vest and strap restraints found that 78% were women and 
the median age was 81. Some victims were found suspended 
from chairs or beds [16].

35.4.4  Special Considerations: Home Setting

There is little data on restraint use in the home setting. In two 
studies on community-dwelling older persons with cognitive 
impairment, the prevalence of physical restraint use was 
9.9% [14] with a range 3.4–19.8% across several countries 
assessed [17].

In the home, the term restraint can be used to define a 
range of restrictive actions that limit an individual’s free-
dom. There is no clear definition, as compared to in a health-
care setting. Use of restraints at home is more complex than 
in a clinical setting, as there are no regulations that can be 
applied.

Within the home, restraints may be used not only for 
safety but in some cases to provide daily respite for caregiv-
ers. Caregivers may use restraints to calm challenging behav-
iors, to try to prevent falls, and to relieve caregiver burden in 
an effort to honor prior wishes to remain living at home. 
Unlike in the healthcare setting, it is the family, or caregiver, 
who are the main decision-makers for restraint use.

Evidence has shown that even in this setting, restraints 
this can have many negative consequences not only for the 
patient, but also the family or caregivers [17].

 Case Study Continued

It is now Day 4 of hospitalization and Mrs. M. is still currently 
receiving intravenous (IV) antibiotics. At around 6 pm, she 
attempted to pull out her IV several times and was successful on 
the third try. The nurse called to inform you about these events 
and requested that an order be placed for restraints.
How should you approach this?
 1. Give a verbal order for mittens.
 2. Administer 1 mg of Haldol IV stat.
 3. Give oral Ativan.

 4.  Reassess Mrs. M. for pain, constipation, or sensory  
impairment.

 5. Apply soft restraints to hands only.

35.4.5  Indications for Physical Restraint Use

In determining need for restraints, the patient’s behavior 
determines if and when it is needed. A history of violence or 
a previous fall, confusion, wandering, or being agitated alone 
does not sufficiently support using a restraint. Evidence 
shows that restraints do not reduce risk of falling There is 
some data suggesting that restraints increase the risk of delir-
ium in the hospital by four-fold, possibly by increasing 
patients’ levels of anxiety and stress due to involuntary 
immobilization [18]. In many cases, a full assessment of the 
patient physically and psychosocially, can eliminate the need 
for restraint use. In 2006, CMS implemented a final rule 
regarding the use of restraints [19]:

 5 Restraints may only be imposed to ensure the immediate 
physical safety of the patient, staff, or others, and must 
be discontinued at the earliest possible time. It must be 
necessary to treat a medical symptom, for example, 
postoperatively where the patient may be unsafe to 
themselves, for example, removing a central line/
catheter that is medically indicated.

 5 Restraints may only be used when less restrictive 
interventions have been determined to be ineffective to 
protect the patient or others from harm.

 5 The type or technique of restraint or seclusion used must 
be the least restrictive intervention that will be effective 
to protect the patient or others from harm.

 5 The facility must have an active plan in place to decrease 
usage or for eventual removal of the restraint at the 
earliest possible time, regardless of the scheduled 
expiration of the order.

Restraints must not be used for the following:
 5 To discipline someone for staff convenience in the 

absence of a medical symptom.
 5 Family request in the absence of a medical symptom.
 5 As a means of coercion, convenience, or staff retaliation.
 5 To prevent routine falls.

When restraints are ordered, there must be documentation 
in the medical record demonstrating the following:

 5 Indication: whether or not it was used to manage violent 
or self- destructive behavior.
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 5 A description of the patient’s behavior and the interven-
tion used and whether or not any alternatives or interven-
tions were attempted prior to the order of the restraint.

 5 The patient’s behavior and staff concerns regarding 
safety risks to the patient, staff, and others that neces-
sitated the use of restraint.

 5 The patient’s response to the intervention(s) used, includ-
ing the rationale for continued use of the intervention.

 5 Individual patient assessments and reassessments.
 5 The intervals for monitoring with revisions to the plan of 

care as needed.
 5 Injuries to the patient.
 5 Death associated with the use of restraint or seclusion.
 5 The identity of the physician or other licensed indepen-

dent practitioner who ordered the restraint.

35.5  Pharmacological Restraints

Behavioral and psychological symptoms of dementia are 
common in people with dementia, with a prevalence of up to 
75% [20].

Common symptoms are depression, apathy, irritability, 
agitation, and aggression. Delusions, commonly paranoid 
type, and hallucinations, also may occur, and can be distress-
ing to patients and family members or caregivers. These 
symptoms may be difficult to manage and are a risk factor for 
nursing home placement. Symptoms are usually more com-
mon in the later stages of dementia.

Nonpharmacological approaches are now considered the 
mainstay of management. Medications may be considered 
for short-term use if nonpharmacological approaches have 
failed and symptoms place the patient at risk of harm to self 
or others. The potential negative consequences of psychotro-
pic use are as dangerous as those related to the use of physical 
restraints. Some of the potential adverse effects include: 
delirium, tachycardia, urinary retention, tardive dyskinesia, 
Parkinsonism, falls, decreased mobility, increased cognitive 
impairment, cerebrovascular events, and death.

Although not approved by the FDA for the use, antipsy-
chotic medications have been commonly used to treat the 
behavioral and psychological symptoms of dementia. The 
drugs were used widely in nursing homes, as no FDA- 
approved medications were available to treat the behavioral 
and psychological symptoms of dementia, and pharmaceuti-
cal companies falsely marketed the drugs for this use. The 
medications were often prescribed without an appropriate 
clinical indication, in many cases were used to calm and con-
tain the person. In this context, antipsychotic medications 
became recognized as a form of “pharmacological restraint.”

35.5.1  Prevalence of Pharmacological 
Restraints

Historically, nursing homes have housed a large proportion 
of residents who have dementia. Based on data from 2013–
2014, 50.4% of nursing home residents have dementia [21].

Behavioral and psychological symptoms of dementia are 
prevalent in nursing home residents, as dementia and behav-
ioral issues are both risk factors for nursing home placement. 
In an effort to control these symptoms and alleviate low staff-
ing issues, antipsychotic medications were widely used in 
nursing homes. The rate of antipsychotic use in the 1980s in 
nursing homes in the United States of America ranged from 
26% [22] to as high as 43% [23].

In 1986, the Institute of Medicine released a report on nurs-
ing home care, titled Improving the Quality of Care in Nursing 
Homes. Concern about over-use of antipsychotic drugs was 
highlighted in the nursing home reforms of the Omnibus 
Budget Reconciliation Act of 1987 (OBRA-87). Although more 
recent data showing more severe side effects had not yet been 
published at that time, there was data showing an association 
between antipsychotic medication and functional disability, as 
well as known neurological side effects. OBRA-87 established 
the precedent for reducing antipsychotic use by attempting 
drug reduction trials and nonpharmacological management. 
Guidelines for antipsychotic use in the nursing home were 
implemented in 1990. By 1992, the regulations were modified 
to show allowable doses of antipsychotic medications, and to 
require dose reduction trials unless clinically contraindicated.

The regulations regarding physical and pharmacological 
restraints have been modified over the years and are listed 
below [24]:

 » “§483.25(l) Unnecessary Drugs 1. General. Each resident’s 
drug regimen must be free from unnecessary drugs. An 
unnecessary drug is any drug when used: (i) In excessive 
dose (including duplicate therapy); or (ii) For excessive 
duration; or (iii) Without adequate monitoring; or (iv) 
Without adequate indications for its use; or (v) In the 
presence of adverse consequences which indicate the 
dose should be reduced or discontinued; or (vi) Any 
combinations of the reasons above. 2. Antipsychotic 
Drugs. Based on a comprehensive assessment of a 
resident, the facility must ensure that: (i) Residents who 
have not used antipsychotic drugs are not given these 
drugs unless antipsychotic drug therapy is necessary to 
treat a specific condition as diagnosed and documented 
in the clinical record; and, (ii) Residents who use 
antipsychotic drugs receive gradual dose reductions, and 
behavioral interventions, unless clinically 
contraindicated, in an effort to discontinue these drugs.

§483.13(a) Restraints
The resident has the right to be free from any 

physical or chemical restraints imposed for purposes of 
discipline or convenience, and not required to treat the 
resident’s medical symptoms.”

A study showing the use of antipsychotic medication use 
between 1989 and 1992  in 39 Washington state nursing 
homes showed that with the introduction of OBRA-87, the 
percentage of residents receiving any scheduled psychotropic 
drug declined by 14%, stabilizing at about 35% of all resi-
dents 2 years after mandatory adoption of prescribing guide-
lines [25]. However, off-label antipsychotic medication use 
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remained high in nursing homes. The numbers then 
increased in the mid-1990s with the advent of newer atypical 
antipsychotics. Cross-sectional studies using national nurs-
ing home data found that the rate of antipsychotic use was 
27.6% in 2001 [26].

There was a decrease in prescribing of antipsychotic med-
ications following an FDA warning in 2005 of an increase in 
mortality with use of atypical antipsychotic medications in 
people with dementia: atypical drug mentions fell 2% overall 
and 19% among those with dementia [27].

However, an Office of the Inspector General (OIG) report 
from 2007 still showed widespread off-label use of antipsy-
chotic medications for patients with dementia. The report 
reviewed antipsychotic medication use and indication listed 
in Medicare claims data and Minimum Data Set reports from 
nursing homes from 2007. The report, released in May 2011 
[28], showed that 14% of elderly nursing home residents had 
Medicare claims for atypical antipsychotic drugs. Eighty- 
three percent of Medicare claims for atypical antipsychotic 

drugs for elderly nursing home residents were associated 
with off-label conditions; 88% were associated with the con-
dition specified in the FDA boxed warning.

The prevalence in other countries of antipsychotic use in 
nursing homes, as shown in studies from 2002 to 2014, 
ranged from 11% in Hong Kong, between 26 and 27% in 
Canada and the USA, 34% in Switzerland, and nearly 38% in 
Finland [7] (. Fig. 35.2).

35.5.2  Types of Pharmacological Restraints

Most commonly, pharmaceutical agents used as pharmacologi-
cal restraints have been antipsychotic medications. Both typical 
and atypical antipsychotics have been used. More recently, as 
FDA black box warnings have limited the use of antipsychotic 
medications, other medications have been used, including, but 
not limited to, benzodiazepines, mood stabilizers, antihista-
mines, and other psychotropic medications (. Table 35.2).

Switzerland

USA

Hong Kong

Finland

Canada

20%
25%

28%
19%

8%

       . Fig. 35.2 Prevalence rates of 
pharmacological restraint use in 
nursing home across the globe 
2002–2014. (Adapted from  
Ref. [7])

       . Table 35.2 Psychotropic medications used as pharmacological restraints, reasons for use, and the risks associated

Medication Use Risk

Benzodiazepines Agitation Paradoxical agitation, falls, somnolence

Olanzapine Hallucinations and delusions Death, metabolic changes, weight gain, diabetes, cerebro-
vascular events, hyperlipidemia. Extrapyramidal symptoms

Risperidone Hallucinations and delusions Death, cerebrovascular events, extrapyramidal symptoms

Quetiapine Hallucinations and delusions Cardiovascular events, death

Haloperidol Hallucinations and delusions, delirium, 
aggression in dementia

Death, QT prolongation, extrapyramidal symptoms

Diphenhydramine Agitation Anticholinergic side effects

Aripiprazole Hallucinations and delusions Cerebrovascular events, death

Dextromethorphan/Quinidine Pseudobulbar affect Expensive, limited data on efficacy, falls, diarrhea, urinary 
tract infection
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35.5.3  Risks of Pharmacological Restraints

In 2003, the FDA issued a warning for cerebrovascular 
adverse events including stroke in dementia patients treated 
with risperidone vs placebo. In 2005, a meta-analysis showed 
an increased risk of death with atypical antipsychotic drugs 
used in the treatment of dementia [29]. In April 2005, the 
FDA issued an advisory and subsequent black box warning 
regarding the risks of atypical antipsychotic use among 
elderly patients with dementia [30]:

 » The Food and Drug Administration has determined that 
the treatment of behavioral disorders in elderly patients 
with dementia with atypical (second generation) 
antipsychotic medications is associated with increased 

mortality. Of a total of seventeen placebo controlled 
trials performed with olanzapine (Zyprexa), aripiprazole 
(Abilify), risperidone (Risperdal), or quetiapine (Seroquel) 
in elderly demented patients with behavioral disorders, 
fifteen showed numerical increases in mortality in the 
drug-treated group compared to the placebo- treated 
patients. These studies enrolled a total of 5106 patients, 
and several analyses have demonstrated an 
approximately 1.6–1.7 fold increase in mortality in these 
studies.

The FDA extended this warning to conventional, or “typical,” 
antipsychotic medications in June 2008, after 2 further stud-
ies showed that the risks involved extended to these medica-
tions [31, 32]. (. Fig. 35.3)

 Case Study Continued

Mrs. M. returned to hospital 4 months 
later, after sustaining a fall while trying to 
get out of the car. She fractured her hip 
and subsequently required a right total 
hip arthroplasty and has now been in a 
long-term care facility for 6 months.

Since she has been in long-term care, 
she has declined in Activities of Daily 
Living (ADL’s) – she requires assistance 
with bathing and toileting, although she 
is able to feed herself and can groom 
herself with some assistance. Staff 

members have noted that over the past 
few weeks she has been more agitated. 
Physical examination and laboratory 
testing have ruled out any acute 
processes. Several attempts have been 
made to reorient her, in addition to 
participating in other activities that she 
usually enjoys. Despite these measures, 
she continues to display agitation, which 
includes hitting staff members when 
attempts are made to feed, toilet, or 
bathe her.

What should the next step be?
 1. Use of physical restraints during 

these activities.
 2. Haldol IM as needed.
 3. Place a PEG tube for feeding.
 4. Administer Ativan prior to these 

activities.
 5. Liberalize diet, encourage family 

and social support during 
mealtime, trial low-dose antipsy-
chotic medication for short-term 
use only if risk to herself or others.

35.5.4  Indications for Pharmacologic 
Management

First-line treatment for the management of agitation and 
aggression related to cognitive disorders in older adults is 
non-pharmacologic. There are indications when pharmaco-
logical management may be used as a last resort. If other 
approaches to a belligerent patient have failed, and the patient 
is at risk of self- harm or harm to others, restraints may be 
used. Restraints should be used for the shortest duration pos-
sible.

35.5.4.1  Delirium
Delirium is an acute confusional state defined as an acute 
change in mental status with inattention, and either disorga-
nized thinking or altered level of consciousness. There are 
two presentations to delirium: Hypoactive and Hyperactive. 
The hyperactive type is less common in older adults. When 
present, hyperactive delirium can present with agitation and 
aggression, which if severe, may impede diagnostic and treat-
ment options. In severe cases, when nonpharmacological 
interventions have failed, pharmacological management may 
be appropriate to control symptoms. Although antipsychotic 
or sedating drugs are most commonly used, and they may 

improve some of the symptoms, they have not been shown to 
have a benefit on prognosis. Additionally, recent research has 
demonstrated that antipsychotics and sedatives can prolong 
the duration of delirium as well as its cognitive changes and 
may worsen clinical outcomes [33].

35.5.4.2  Dementia
The American Psychiatric Association published practice 
guidelines on the use of antipsychotics to treat agitation 
or psychosis in patients with dementia [34]. As discussed 
above, antipsychotics are not FDA-approved for the 
treatment of dementia and have many associated risks. 
When indicated, the drugs may be used when all other 
options have been exhausted and symptoms are pervasive 
and place the patient at risk for self-harm or harming 
others.

Among the guidelines, recommendations include [34]:
 5 Starting with the lowest dose possible.
 5 Tapering down the drug when possible.
 5 Discontinuation after 4 weeks if no significant benefit on 

an appropriate treatment dose.
 5 Even with a positive response to treatment, trial a taper 

of the dosage after 4 months, unless a recurrence 
occurred with prior attempts.
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 Case Study Continued

Mrs. M. became extremely paranoid and 
combative, and after all nonpharmacologi-
cal efforts were not effective in relieving 
her symptoms, she was started on 
low-dose haloperidol. Her symptoms 
improved soon after, and she began 
eating her meals without fear or 
struggling. She had since been working 
well with staff and had been receptive to 

family members. Now, for the past 3 days, 
she has been refusing oral intake, and she 
had been biting and spitting on staff. 
Upon further investigation, her usual 
caregiver has been re-assigned to a 
different unit, and several new certified 
nursing assistants (CNA’s) have been 
assigned to care for her over the past 
week. What should the next step be:

 1. Use physical restraints during meal 
times.

 2. Ask family members to be present 
during meal time.

 3. Reassign her previous CNA.
 4. Administer bid dosing of Haldol.
 5. PEG tube for feeding.

1986- Institute of medicine critical report on nursing home care

Omnibus budget reconciliation act of 1987 (OBRA-87) − nursing home reform −
First guidelines for antipsychotic use in the nursing home 

1990- First regulations implemented in the nursing home setting

1992- Regulations modified to include gradual dose reduction and allowable
doses for antipsychotic mediations

2003- FDA warning for cerebrovascular adverse events including stroke in
dementia patients treated with risperidone vs placebo

2005- FDA Black box warning for atypical antipsychotic medicaions having
increased risk of all-cause mortality when used for behavioral disturbances

in patients with dementia

2008- FDA Black box warning extended to typical antipsychotics

2011- Office of the inspector general report that antipsychotic mediations are still
being widely prescribed in nursing homes for off-label use in older adults

2012- CMS launches national partnership to improve dementia care in
nursing homes

2012- Nursing home compare website begins to publicly report anitpsychotic
use for nursing homes

2017- Ongoing efforts from CMS and national partnership to improve
dementia care in nursing homes to reduce antipsychotic use in nursing homes

       . Fig. 35.3 Timeline showing 
evolution of guidelines for 
antipsychotic medications in US 
nursing home from 1986–2017
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35.6  Interventions to Reduce Restraint Use

35.6.1  Regulatory

In May 2012, in response to the OIG report CMS launched 
the National Partnership to Improve Dementia Care in 
Nursing Homes. The partnership includes federal and state 
agencies, as well as nursing homes, and advocacy groups, and 
its mission is to improve the quality of care for nursing home 
residents with dementia. The partnership promotes person- 
centered care approaches dementia care and nonpharmaco-
logical management using a multidimensional strategy 
including consistent assignment, exercise, pain management, 
and activities [35].

With this National Partnership, antipsychotic medication 
began to be publicly reported on the Nursing Home Compare 
website [36].

The initial plan of the partnership was to reduce misuse of 
atypical antipsychotics in nursing homes by 15% by the end 
of 2012. This goal was not achieved within that time frame, 
however, it was achieved by 2014.

The partnership regularly reports on antipsychotic use in 
nursing homes. The reports have shown that in 2011, 23.9% 
of long-stay nursing home residents were receiving an anti-
psychotic medication; there has since been a decrease of 35% 
to a national prevalence in 2017 of 15.5% [35]. CMS recently 
announced a new goal of a 15% reduction of antipsychotic 
medication use by the end of 2019 for long-stay residents in 
those homes with currently limited reduction rates, while 
continuing to endorse quality improvement initiatives to 
help achieve this goal.

The Advancing Excellence in America’s Nursing Homes 
campaign, which transferred operation of its project to CMS 
in 2016, and now the National Nursing Home Quality 
Improvement (NNHQI) Campaign, is aimed at improve-
ment of the quality of care in nursing homes across the coun-
try. Educational objectives have been aimed at organizational 
improvement and outreach to families and caregivers:

 5 Fact sheet on Physical Restraint: Knowing the harmful 
effects of restraints if used inappropriately [37].

 5 Organizational interventions to decrease medications 
that can cause unsteady gait, providing night activities 
for residents with sleep-wake disturbance, encouraging 
family participation in care-plan meetings to help deliver 
person-centered care.

35.6.2  Educational Interventions

Educational programs for healthcare professionals include all 
or any of the following contents:

 5 Impact of physical restraints, residents’ rights and 
autonomy

 5 Myths and misconceptions about the use of physical 
restraints

 5 Ethical issues

 5 Legal aspects
 5 Restraint minimization AP
 5 Risks and adverse outcomes of physical restraint use
 5 Management of behavioral
 5 Alternatives to physical restraints

35.6.3  Organizational Interventions

 5 Restraint reduction clinical teams or committees to 
round on patients who are restrained and evaluate for 
alternative options

 5 Nursing interventions to provide de-escalation, environ-
mental improvements

 5 Increased family involvement
 5 Policies against physical restraints and limiting restraint 

equipment
 5 Consistent assignment use to improve person-centered 

care and knowledge of person-specific triggers for 
agitation and specific care plans designed to meet these 
needs

35.6.4  Other Alternative Interventions

 5 Strengthening and rehabilitation program to help 
improve falls risk reduction.

 5 Evaluate for pain and symptom management.
 5 Focus on reduction of sensory impairment by use of 

“personal assistance” devices, for example, hearing aids, 
visual aids, and mobility devices.

 5 Use of positioning devices such as body and seat 
cushions and padded furniture, which can reduce use of 
lap belts.

 5 Efforts to design a safer physical environment, which 
can include removal of obstacles that impede movement, 
placement of objects and furniture in familiar places, 
ensure that beds are lower and provision of adequate 
lighting.

 5 Scheduled toileting and other physical and personal 
needs, including person-centered care plan for manag-
ing thirst, hunger, the need for socialization.

 5 Design of the physical environment to allow for close 
observation by staff.

 5 Reduction of agitation by providing living environments 
that are relaxing and comfortable, minimize noise, offer 
soothing music, and appropriate lighting.

 5 Treating any underlying conditions that may reflect 
discomfort, pain, or infection, and managing these 
conditions to avoid escalation of behavioral symptoms.

 5 Developing a dementia care plan for nursing home 
residents to determine what specific interventions help 
calm and minimize restless behavior.

 5 Determine triggers for agitated behavior.
 5 Look for patterns of behavior and patterns for falls, 

which may trigger restraint use.
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 Case Study Summary

We have seen different instances in which Mrs. M may have 
received physical or pharmacological restraints in the past. 
Complications of restraints can be severe, including death from 
use of both physical and pharmacological restraints. Use of 
restraints should be used only when other resources have been 
exhausted. When used, the indication should be appropriately 
documented and the restraint used only for a limited time. 
Re-evaluation should take place on a timely basis for effective-
ness, indication of use, and for adverse side effects. Proper 
education, observation, person-centered care, and environmen-
tal improvements can reduce use of restraints.

35.7  Educational Resources

 1. American Nurses Association. Reduction of patient 
restraint and seclusion in health- care settings.
7 http://www. nursingworld. org/restraintposition

 2. Hartford Institute for Geriatric Nursing. Try this: 
avoiding restraints in hospitalized older adults with 
dementia.
7 https://consultgeri. org/try-this/dementia/issue-d1

 3. Nursing Home Compare
7 www. medicare. gov/nursinghomecompare

 4. National Partnership to Improve Dementia Care in 
Nursing Homes
7 https://www. cms. gov/Medicare/Provider-Enrollment- 
and-Certification/SurveyCertificationGenInfo/National- 
Partnership- to-Improve-Dementia-Care-in-Nursing- Homes. 
html
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36.1   Background

Aging is associated with an increased prevalence of lower 
urinary tract symptoms (LUTS) including urinary urgency, 
difficulty voiding, incomplete bladder emptying and urinary 
leakage or incontinence in both women and men [2, 4, 31]. 
Older males are particularly prone to severe symptom bur-
den from LUTS due to prostate enlargement [4]. In fact, uri-
nary symptoms related to prostate enlargement is the fourth 
most commonly evaluated condition among older men [32]. 
Women commonly experience symptoms of urgency, weak 
stream, and nighttime urination or nocturia with advancing 
age [11]. Urinary incontinence is particularly prevalent 
among older adults in both the community [2] and nursing 
homes, and the risk is greater among persons that are older, 
cognitively impaired, and functionally dependent or physi-
cally impaired [52]. As the elderly population continues to 
expand [63], the overall burden and societal impact of uri-
nary symptoms in older adults are expected to grow both 
nationally and worldwide [30].

36.2   Geriatric Syndromes and Urinary 
Symptoms

Geriatrics syndromes are common, multifactorial conditions 
among older adults associated with functional decline and 
poor quality of life [28]. Cognitive impairment, delirium, 
falls and functional impairment are among the geriatric syn-
dromes that complicate the assessment and management of 
genitourinary pathology in older adults. For example, in the 
setting of a urinary tract infection, cognitively impaired older 
adults are less likely to report dysuria or urinary frequency 
and more likely to present with non-specific symptoms such 
as fatigue, confusion, anorexia, or functional decline [26]. A 
cognitively impaired adult may not readily communicate 
signs and symptoms of urinary pathology leading to delays in 
diagnoses. Acute urinary retention in a cognitively impaired 
adult may manifest in the form of agitation, behavioral dis-

turbance, elevated blood pressure or abdominal pain. In a 
functionally impaired older adult, a pressure injury or a fall 
may be the first presenting sign of urinary incontinence or 
nocturia. Thus, awareness of these atypical presentations in 
elderly patients can help to expedite accurate diagnosis and 
management of urinary symptoms.

Urinary symptoms themselves can also lead to the onset 
and worsening of geriatric syndromes. For example, urinary 
incontinence is a known risk factor for falls [14] and frac-
tures [5] among community dwelling older adults and con-
tributes to significant psychological morbidity [3]. Urinary 
incontinence also contributes to the development of pressure 
injuries [38] leading to social isolation, pain, worsening 
functional status and mobility and poor quality of life [23]. 
The presence of an indwelling catheter, urinary tract infec-
tions and urinary retention are all potential precipitating fac-
tors of delirium [29]. Given that geriatric syndromes 
contribute to increased morbidity and mortality, healthcare- 
related costs and poor quality of life [28] effective manage-
ment urinary symptoms can improve outcomes in geriatric 
patients.

36.3   Medications and Urinary Symptoms 
in Geriatric Patients

Geriatric syndromes not only affect the interpretation of 
genitourinary pathology in older adults, but also may compli-
cate the treatment course of urinary symptoms. Physiological 
changes in the elderly can increase the risk of decreased 
medication clearance and toxicity. Medications commonly 
used to treat urinary symptoms may contribute to adverse 
events in the elderly (. Table  36.1). For example, α-1- 
adrenoreceptor blockers (e.g., doxazosin) used to improve 
urinary flow in BPH may precipitate orthostatic hypotension 
and dizziness due to its vasodilatory effects and contribute to 
falls. Anticholinergic medications for overactive bladder such 
as oxybutynin and tolterodine may also precipitate delirium 
in the elderly. Thus, optimizing the treatment of urinary 

 Case

Mr. B is an 88-year-old man with history of 
benign prostatic hyperplasia (BPH), 
hypercholesterolemia, cognitive impair-
ment, and Parkinson’s disease diagnosed 
8 years ago. He complains of urinary 
frequency, with the urge to void every 2 h 
and urination three times per night. His 
medications include tamsulosin 0.4 mg per 
day, finasteride 5 mg per day, pravastatin 
20 mg per day, carbidopa/levodopa 
25/100 mg three times per day, and 
donepezil 5 mg per day. Physical examina-
tion reveals a frail-appearing elderly male 
with stooped posture, gait instability, and 

cogwheel rigidity of the upper extremities. 
His mini-mental status exam is 23/30 
consistent with mild cognitive impairment. 
Prostate exam reveals an enlarged prostate 
gland estimated at 40 g with no asymme-
try, nodules, or tenderness. Bladder 
ultrasound shows pre-void urine volume of 
660 mL. His American Urological 
Association symptom score is 15 consistent 
with a moderate severity of symptoms.

Due to persistent symptoms on 
medical therapy, he elected to undergo 
electro-vaporization of the prostate. Eight 
days after the procedure, he developed 

acute urinary retention and presented to 
the emergency room. He elected to have an 
indwelling Foley catheter and was 
instructed to follow up with the urologist 
for monthly catheter changes. Mr. B lives in 
a four-story walk up and uses a cane. He 
had a fall in his home last month, and his 
friend is concerned that he is unsteady on 
feet, lives alone, and losing his memory. His 
friend suggests that he move into an 
assisted living facility. Over the next 
3 months, he fails numerous voiding trials 
and continues to have monthly catheter 
changes.
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       . Table 36.1 Common medications for urological conditions with adverse effects in the elderly

Clinical use/therapeutic 
category

Drug name Mechanism of action Risk/adverse events

Benign prostatic hypertrophy (BPH)

Alpha1- blockers Doxazosin [Doxazosin®]a

Terazosin [Hytrin®]a

Prazosin [Minipress®]a

Alfuzosin [Uroxandral®]
Silodosin [Rapaflo®]
Tamsulosin [Flomax®]

Blocks alpha-1 receptor to relax 
smooth muscle contraction, reduce 
bladder outlet resistance, and 
improve urinary flow

Orthostatic hypotension, syncope, 
bradycardiaa

Increased risk of urinary inconti-
nence, avoid concurrent use of 
peripheral alpha1-blockers with 
loop diuretics in older womena

Overactive bladder

Anti- muscarinic agentsa

Beta-3 adrenergic 
agonist

Oxybutynin [Oxytrol®]
Fesoterodine [Toviaz®]
Darifenacin [Enablex®]
Tolterodine [Detrol®]
Solifenacin [Vesicare®]
Trospium [Sanctura®]
Mirabegron [Myrbetriq®]

Relaxes bladder by inhibiting 
muscarinic effect of acetylcholine on 
bladder smooth muscle

Dizziness, somnolence, blurry 
vision, urinary retention, 
constipation, diarrhea, nausea, 
delirium. Avoid in older adults 
with risk of deliriuma

Erectile dysfunction

Phosphodiesterase type 
5 inhibitor

Tadalafil [Cialis®]
Sildenafil [Viagra®]
Avanafil [Stendra®]
Vardenafil [Staxyn®, Levitra®]

Blocks cGMP specific phosphodiester-
ase type-5 (PDE5) in smooth muscle 
and inhibits cGMP enzymatic 
degradation Improves penile blood 
flow due to nitric oxide (NO)-medi-
ated release of cGMP during sexual 
stimulation, causing relaxation of 
corpus cavernosum smooth muscle 
and arteries

Use with caution may exacerbate 
syncope in individuals with 
history of syncope or concurrent 
use of other vasodilators such as 
nitrates

aFick et al. [18]

symptoms in the elderly requires attention to potential 
adverse effects and understanding how pharmacotherapy 
may precipitate or exacerbate geriatric syndromes. Elderly 
patients are also vulnerable to adverse drug events from other 
medications, some of which may cause urinary symptoms. 
Medications with strong anticholinergic properties such as 
inhaled anti-muscarinic agents for the treatment of chronic 
obstructive pulmonary disease (COPD) and antihistamines 
may contribute to acute urinary retention, delirium, and 
sedation in older adults (. Table  36.2). Medication- related 
adverse events should always be considered in the differential 
for the evaluation of urinary symptoms in the elderly.

36.4   Genitourinary Anatomy and Aging

36.4.1   Male Genitourinary Anatomy 
and Clinical Relevance

The bladder wall is comprised of detrusor muscle, a layer of 
smooth muscle innervated by sympathetic and parasympa-
thetic neurons to regulate bladder contraction. Normally, the 
bladder can hold a capacity of 400–500 mL. The trigone of 

the bladder is the triangular area at the base of the bladder 
formed by two ureteral openings and urethral orifice. In 
males, detrusor muscle fibers extend to the bladder neck and 
through the prostatic urethra forming the internal urethral 
sphincter. The internal urethral sphincter is comprised of 
smooth muscle responsible for involuntary control of 
 urination and discharge of semen into the urethra. The exter-
nal sphincter is comprised of paraurethral striated muscle 
enclosing the entire membranous urethra and facilitates vol-
untary continence. The dome of the bladder is most vulner-
able to rupture when the bladder is full, as it is the weakest 
and most mobile part of the bladder.

The male urethra is approximately 15–20  cm in length 
and 8–9 mm in diameter and enables the passage of semen 
and urine from the bladder to the exterior. The male urethra 
is subdivided into the anterior and posterior urethra. The 
posterior urethra extends from the bladder neck distally and 
includes the prostatic and membranous urethra (. Fig. 36.1). 
The prostatic urethra is the most common site of bladder 
outlet obstruction as it is prone to compression in prostatic 
enlargement. The membranous urethra extends from the 
apex of the prostate to the perineal membrane. At the level of 
the perineal membrane is the transition point to the anterior 
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urethra which includes the bulbar urethra, penile urethra, 
fossa navicularis and urethral meatus. This transition point is 
prone to injury (rupture, penetration) with catheterization or 
trauma due to its curved course and because it is a point of 
fixation. It is estimated that 67% of anterior urethral injuries 
are related to urinary catheterization [17]. The fossa navicu-
laris is the dilated portion in the glans and lined by squamous 
epithelium. These cells may become keratinized and contrib-
ute to urethral stricture with prolonged instrumentation, 
trauma, or lichen sclerosus [16].

36.4.2   Female Genitourinary Anatomy 
and Clinical Relevance

The female urethra is approximately 3–4  cm in length and 
6 mm in diameter and connects the bladder neck to the vul-
var vestibule at the external urethral meatus. The female ure-
thra has four layers: the mucosa, submucosa, internal urethral 
sphincter, and external urethral sphincter. The submucosa 
layer is highly vascular and estrogen-dependent and contrib-
utes to maintaining urethral resting tone and closing pres-
sure. In the postmenopausal state, reduced urethral closing 

pressure may lead to symptoms of stress incontinence. The 
internal urethral sphincter is comprised of longitudinal 
smooth muscle extending from the bladder neck to the prox-
imal urethra. The external urethral sphincter is located at the 
distal end of the urethra and allows voluntary control of mic-
turition (. Fig. 36.2). The urethra lies within a layer of fibrous 
tissue (the periurethral endopelvic fascia) which forms a part 
of a fibrous network of connective tissue that surrounds all 
organs of the pelvis and maintains loose connections to sur-
rounding pelvic structures. Elevated intraabdominal pres-
sure during coughing or sneezing causes compression of the 
urethra against the fascia layer to prevent involuntary uri-
nary flow. Age-associated weakening of the pelvic floor mus-
cles and these support structures can lead to organ prolapse 
or involuntary urinary leakage.

36.5   Bladder Dysfunction in Aging

Aging is associated with both physiological and pathological 
changes in bladder structure and function in men and women. 
Detrusor muscle dysfunction [65] and decreased bladder 
 sensation [8] lead to decreased bladder contractile strength, 

       . Table 36.2 Common medications with urinary adverse effects in the elderly

Therapeutic category Drug name Mechanism of action Risk/adverse events

Strongly anticholinergic medicationsa

 All medications with strong anticholinergic properties may cause risk of urinary retention or incontinence, delirium, falls, confusion, 
sedation, dry mouth, constipation in elderly

Antihistamines
Inhaled anticholinergics

Chlorpheniramine [Piriton®]
Diphenhydramine [Benadryl®]
Hydroxyzine [Atarax®]
Meclizine [Antivert®]
Promethazine [Phenergan®]
Tiotropium [Spiriva®]
Ipratropium [Atrovent®]

Antagonizes histamine receptors
Causes bronchodilation by 
inhibition of muscarinic receptors 
on airway smooth muscle

Antidepressants Amitriptyline [Elavil®]
Clomipramine [Anafranil®]
Desipramine [Norpramin®]
Imipramine [Tofranil®]
Nortriptyline [Aventyl®]

Variable – inhibits serotonin or 
norepinephrine reuptake in nerve 
endings

Sedating, may cause orthostatic 
hypotension

Antispasmodics Belladonna alkaloids
Dicyclomine
Hyoscyamine
Scopolamine

Inhibits acetylcholine activity on 
postganglionic neurons and 
smooth muscle by blocking 
muscarinic receptors

Avoid except in short-term 
palliative care to decrease oral 
secretionsa

Antipsychotics Chlorpromazine
Olanzapine [Zyprexa®]
Thioridazine

Variable Increased risk of delirium, 
mortality risk for use in dementia 
with behavioral disturbance

Hormone supplement

Oral and transdermal 
estrogen, excludes 
intravaginal estrogena

Androgens

Estradiol [Menostar®]
Testosterone [Androgel®]
Methyltestosterone [Virilon®]

May worsen urinary inconti-
nence, avoid in elderly womena

Associated potential for cardiac 
problems, avoid in elderly mena

aFick et al. [18]
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urinary flow, and bladder capacity [43], resulting in symptoms 
of disrupted urine storage (“storage symptoms”) such retention, 
frequency, urgency, incontinence, and nocturia. Postmenopausal 
women are also prone to LUTS due to bladder neck and pelvic 

floor muscle weakness [39]. An age- related voiding dysfunc-
tion, detrusor hyperactivity with impaired contractility (DHIC) 
is a significant cause of urinary incontinence particularly in 
institutionalized older women [69]. DHIC is associated with 
very low detrusor contractions and urethral relaxation, leading 
to high residual volumes and symptoms of frequency and 
incontinence in older adults. Among men, this entity can lead 
to both urinary storage symptoms and voiding symptoms 
including poor flow, hesitancy, incomplete bladder-emptying 
and straining [40]. Although many cases can be successfully 
managed with pharmacotherapy, management strategies may 
also require intermittent self-catheterization and surgical inter-
vention to relieve bladder outlet obstruction [40].

36.6   Nocturia: A Sign of Underlying 
Pathology in Older Adults

Nocturia is characterized by the need to wake up at night one 
or more times to urinate. When an individual is awakened by 
the urge to urinate, nocturia may be a presenting symptom of 
underlying bladder dysfunction and systemic illness such as 
obstructive sleep apnea and congestive heart failure 
(. Table 36.3). Over 50% of men over age 75 and women over 
80 in the United States report symptoms of nocturia [41, 45]. 
The prevalence of nocturia increases with age in both women 
and men especially after age 65 contributing to interrupted 
sleep, psychological distress and poor quality of life [12]. The 

Internal urethral
sphincter

Trigone of bladder

Pubic symphysis

Corpus
spongiosum

Corpus
cavernosum

Urethral meatus

Prostate gland

External urethral
sphincter

Prostatic urethra

Membranous urethra

Bulbar urethra

Penile urethra

Fossa navicularis

a

b

c

       . Fig. 36.1 Male genitourinary anatomy – the male bladder lies 
behind the pubic symphysis and when distended can be readily 
palpated in the suprapubic region. The trigone of the bladder is the 
triangular area between the two ureteric openings and urethral orifice. 
The internal urethral sphincter is formed by converging detrusor 
muscle fibers extending distally to form the smooth muscle of the 
urethra. The male urethra is subdivided into anterior and posterior 
segments. a The posterior urethra includes the prostatic urethra and 
membranous urethra. The prostatic urethra is prone to narrowing with 
prostate enlargement due to its proximity to the prostate gland. The 
membranous urethra is surrounded by the external urethral sphincter 

which is under voluntary control. The membranous urethra is the 
shortest and least distensible segment of the male urethra. b The 
anterior urethra includes the bulbar urethra, penile urethra, fossa 
navicularis, and urethral meatus. The anterior urethra serves as a 
conduit to conduct the passage of urine. The bulbar urethra is prone to 
straddle trauma and injury due to its proximity to the skin and pelvis. 
Injury to this region may disrupt the vascular corpus spongiosum 
resulting in tissue fibrosis and urethral strictures. c The membranous 
urethra and bulbo- membranous junction is prone to trauma during 
bladder catheterization due to its curved shape, limited distensibility, 
and narrow diameter

Pubic
symphysis

Urethral
ori�ce

Uterus

Trigone
Bladder neck

Internal urethral
sphincter

External urethral
sphincter

       . Fig. 36.2 Female genitourinary anatomy – the female bladder lies 
behind the pubic symphysis and anterior to the uterus and vagina. The 
bladder is readily palpable in the suprapubic region when distended as in 
the case of acute or chronic urinary retention. The female urethra lies 
anterior to the vagina. The submucosa of the female urethra is continuous 
with the inner longitudinal layer of the bladder wall smooth muscle. The 
internal urethral sphincter is a dense circular layer of smooth muscle fibers 
distal to the bladder neck, and distal mid-third of the urethra is surrounded 
by smooth and striated muscle forming the external urethral sphincter
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etiology of nocturia is complex and may include polyuria not 
limited to sleep hours (global polyuria), urine overproduc-
tion during sleep hours (nocturnal polyuria), bladder storage 
or voiding dysfunction or a combination of etiologies. Global 
polyuria manifests as increased urinary frequency or 
increased urine volume in the day or night, and the differen-
tial diagnosis may include central diabetes insipidus resulting 
in abnormal free water storage or polydipsia from psycho-
genic causes. Nocturnal polyuria may be due to an underly-
ing systemic illness such as congestive heart failure, peripheral 
edema or venous insufficiency causing increased venous 
return and cardiac output in the supine position, or iatro-
genic causes such as nocturnal fluid, alcohol or caffeine con-
sumption or diuretic use. Obstructive sleep apnea may also 
result in nocturia as increased airway resistance and intratho-
racic pressure during apneic episodes increase atrial natri-
uretic hormone (ANP) release, resulting in increased water 
and salt excretion [67]. Bladder dysfunction from a variety of 
causes (. Table  36.3) may also result in nocturia due to 
reduced urinary storage volume causing leakage or dribbling, 
urinary frequency, and urgency during sleep hours. Nocturia 
in an older adult should prompt further investigation of 
potential underlying anatomical, physiological, and systemic 
causes (. Table 36.3).

36.7   Benign Prostatic Hyperplasia in Men

Anatomical and histological changes in the prostate, blad-
der, and urethra associated with aging contribute to the 
development of urinary symptoms in older men. Age-
related prostate volume growth due to cellular hyperprolif-
eration of epithelial and stroma cells [9] results in severe 
LUTS common to older men [4]. Prostate tissue fibrosis 
from myofibroblast accumulation leads to architectural 
stiffening and decline in urethral compliance leading to 
more severe obstructive symptoms [42]. Targeting these 
processes, 5-α-reductase inhibitors like finasteride and 
dutasteride and selective α-1 adrenergic receptor blockers 
like doxazosin and prazosin are effective medications to 
improve LUTS. 5-α-reductase inhibitors lead to reduced 
levels of dihydrotestosterone (DHT) in the prostate, the 
major driver for prostate growth [7] leading to increased 
epithelial apoptosis and decreased prostate volume. Selective 
α-1 adrenergic receptor blockers bind to prostatic smooth 
muscle α-1-A receptors and result in decreased urinary flow 
rate. Although these medications have been shown to 
improve urinary flow rate and reduce urinary symptom 
burden and the risk of acute urinary retention (AUR) [46], 
AUR still remains a common complication of BPH over 
time. As the prostate enlarges, bladder outlet obstruction 
leads to increased voiding pressures and detrusor muscle 
hypertrophy, causing reduced bladder compliance or blad-
der hyperactivity and symptoms of dysfunctional urinary 
storage (urinary frequency, urgency and nocturia). In 
advanced cases, AUR may develop requiring emergent uri-
nary catheterization.

36.8   Acute Urinary Retention

Acute urinary retention (AUR), a urological emergency 
characterized by inability to void, typically causes an intense 
desire to void and suprapubic pain. In severe cases, patients 
may present with uremia, acute renal failure, and life- 
threatening electrolyte imbalances. The risk of AUR increases 
with age [48], and risk factors for acute urinary retention in 
elderly men include greater LUTS symptom severity, lower 
peak urinary flow rates, and older age [33, 48]. Prostate vol-
ume remains one of the strongest predictors of AUR and the 
need for BPH-related surgery [55]. Prostate volumes over 
40 mL (normal less than 20 mL) are associated with a three-
fold increase in the risk of developing AUR over the next 
2 years [44].

Assessment of the patient with AUR begins with accurate 
history-taking and a thorough physical examination to 
determine the precipitating cause (. Fig. 36.3). A prior his-
tory of neurological disorder such as spinal cord injury, 
stroke, parkinson’s disease and multiple system atrophy, and 
history of pelvic or perineal surgery or trauma may contrib-
ute to voiding dysfunction. Medications with anticholinergic 
properties such as antidepressants and antipsychotics 
(. Table 36.2) and also analgesics like morphine may impair 

       . Table 36.3 Common causes and etiologies of nocturia in 
older adults

Bladder dysfunction Etiology

Bladder outlet obstruction
Severe detrusor dysfunction 
with
   large residual urine volume
Detrusor overactivity
Bladder irritation
Decreased functional bladder 
capacity
Pelvic floor laxity
Medications

Benign prostatic hyperplasia, 
bladder cancer or calculi, 
hematuria with clots
Detrusor hyperactivity with 
impaired contractility (DHIC), 
neurogenic bladder
Urinary tract infection, 
urethritis, caffeine
Cystocele, uterine prolapse
Anticholinergic medications 
(incomplete bladder 
emptying), opioid analgesics 
(incomplete bladder 
emptying)

Excessive nocturnal urine 
production

Edema-forming states
Obstructive sleep apnea
Neurodegenerative conditions
Diabetes mellitus and diabetes
Insipidus
Hypokalemia and hypercalcemia
Medications
Chronic kidney disease
Excess fluid intake
Autonomic neuropathy
Idiopathic nocturnal polyuria

Congestive heart failure, 
venous insufficiency
Parkinson’s disease, 
Alzheimer’s disease
Diuretics, calcium-channel 
blockers, caffeine, alcohol

Kujubu [37]. Table 19-1, Nocturia in elderly persons and 
nocturnal polyuria
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detrusor contractiliy and precipitate AUR. Physical exami-
nation should be performed to evaluate for any anatomical 
precipitants such as phimosis or urethral meatus stenosis, 
strictures, foreign objects and cysocele or prolapse. A digital 
rectal exam should be performed in males to evaluate for 
prostate size and pain, as well as an assessment of rectal tone 
and perineal sensation to consider cauda equina syndrome. 
Signs of infection such as urethral discharge, epididymitis, 
and skin lesions to suggest sexually transmitted disease 

should be explored to rule out pain as an etiology of urinary 
retention. The urethra should also be examined to ensure 
safe bladder cahteterization is feasible. The lower abdomen 
should also be examined for any scar tissue or injury if supra-
pubic catheterization is considered. A bedside ultrasound is 
used to assess for bladder urine volume prior to catheteriza-
tion. Lab work-up may include a complete blood count 
(CBC) and metabolic panel to evaluate for infection, electro-
lyte disturbance and renal function. The Prostate-Specific 

Acute Urinary Retention

Labs &
imaging

History

Physical

Bladder catheterization

Catheterization contraindicated

Urethral catheterSurgical consult for suprapubic catheter
or other bladder decompression

Hospitalization or outpatient management

Failed

CBC, CMP
Urinalysis, culture
Infectious work-up
Renal ultrasound
Bladder ultrasound

Neurological disorders
Prior Surgeries
LUTS
Signs of urinary infection
Hematuria

Urethra anatomy
Neurological exam
DRE - prostate exam, rectal
tone
Signs of infection/trauma/BOO

Reasons to hospitalize:

Abnormal renal function (Cr elevated)
Post-obstructive diuresis ( urine
volume >200cc/hr for 2hrs or urine
volume >3L in 24hrs)
Severe genitourinary tract infection
Continuous bladder irrigation for
Hematuria with clots
Surgical treatment of abscess/other
infection 

Trial of
void

 (1-2 attempts)

Voids

Failed

Follow-up for recurrence of
retention

Urology referral

Role of urology:
Urodynamic testing
Urethral stricture work-up
Surgical intervention for BOO (TURP)
Consultation for clean intermittent
catheterization

If BPH is only suspected
cause of AUR consider
empiric alpha1-blocker +/-5-
a-reductase inhibitor

·

·
·
·
·
·

·
·

·
·

·

·
·
·
·

·
·
·
·

·
·
·

·

       . Fig. 36.3 Acute urinary retention work-up algorithm. Suggested 
algorithm for the management of acute urinary retention. CBC com-
plete blood count, CMP comprehensive metabolic panel, LUTS lower 

urinary tract symptoms, DRE digital rectal exam, BOO bladder outlet 
obstruction, Cr creatinine, BPH benign prostatic hyperplasia, 
TURP transurethral resection of the prostate
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Antigen (PSA) level is not a reliable marker of malignancy in 
this scenario as it is elevated with retention, infection, and 
after instrumentation or prosate palpation. A urinalysis and 
culture should be performed on a fresh catheterized speci-
men. If acute prostatitis or prostate abscess is suspected, uri-
nary catheterization is contraindicated for risk of spreading 
the infection. In this circumstance, a urology consultation is 
warranted to consider suprapubic catheterization and/or 
surgical drainage of any infectious collection. A complete 
sexual history should be performed in patients with prostatis 
and or epididymitis to rule out gonorrhea and chlamydia 
infection.

Bladder decompression with urethral catheterization is 
the first line of treatment for AUR. Once a catheter is success-
fully placed and the bladder is decompressed without com-
plication, it requires regular observation and cleaning of the 
insertion site for irritation or skin breakdown and should be 
removed as soon as it is no longer clinically indicated. 
Patients with indwelling catheters may either be managed in 
the community or in the hosptial setting. Indications for hos-
pitalization may include abnormal renal function, hematuria 
with clots, postobstructive diuresis with high urine output, 
neurological emergencies such as acute cord compression, 
and severe urinary infection warranting hospitalization. 
Abnormal renal function should be further evaluated with a 
renal ultrasound to evaluate for proximal obstruction and 
hydronpehrosis. If these features are absent, and there is no 
concern for anatomical obstruction, a trial of voiding or trial 
without catheter (TWOC) is attempted. The timing to trial of 
voiding is variable, and typically may range between several 
days to weeks. If a second trial of voiding fails, surgical con-
sultation is warranted to explore alternative causes of AUR 
and to pursue urodynamic testing which is typically per-
formed in the outpatient setting. If chronic retention is sus-
pected, options for urinary drainage include clean 
intermittent self-cateterization, chronic indwelling catheter-
ization or suprapubic catheter placement.

36.9   Bladder Catheterization: Indications 
and Contraindications

Bladder catheterization is performed in a variety of clinical 
settings including in the office, emergency rooms, hospitals, 
homes and nursing homes. The bladder is accessed with a 
urinary catheter, a flexible hollow tube that is inserted 
through the urethra into the bladder. Indwelling catheters 
are only indicated in specific clinical circumstances 
(. Table  36.4); however, nearly half of the catheterizations 
are performed without appropriate indications [56]. 
Indications to keep a Foley catheter should be assessed daily, 
and catheters should be removed as soon as medically feasi-
ble. Examples of common inappropriate usage of urinary 
catheters include the management of urinary incontinence 
for nursing home residents or hospitalized patients for con-
venience [34], for urine sampling in patients that can sponta-
neously void, and measurement of bladder volume in 

patients that can spontaneously void. Alternative manage-
ment strategies are recommended, for instance urinary 
incontinence is appropriately managed by first exploring the 
underlying cause, and a bladder ultrasound is a safe alterna-
tive to measure urine volume with >90% accuracy [20].

36.10   Urinary Catheters: Types and Uses

A Foley catheter is frequently used to maintain a closed, sterile 
drainage system for longer duration (. Fig. 36.4). Originally 
introduced by Dr. Frederic Foley in the 1930s, the Foley cath-
eter has two separate channels or lumens running the length of 
the catheter, one for urine drainage and the other for balloon 
inflation and deflation. Once the balloon (or cuff) is inflated 
with saline, it keeps the catheter secure in the bladder and 
allows a steady outflow of urine through the drainage lumen. 
There are different lumen sizes and lengths. French units are 
used to describe the diameter of the catheter lumen (one 
French unit is equivalent to 0.33  mm). For example, a 12 
French catheter is roughly 4  mm in diameter. Size 16–18 
French catheters are commonly used for most adults, whereas 
larger lumen catheters (20–24 French) may be used for irriga-
tion of blood clots. Three-way Foley catheters are used for con-
tinuous bladder irrigation and drainage and contain a small 
lumen to inflate the cuff, a medium-sized lumen to inject solu-
tion for irrigation, and a large lumen for urinary drainage. A 
straight catheter is typically for one time use to obtain a sterile 
urine specimen for a urine culture, to determine a post void 
residual (PVR) volume, or to empty the bladder with clean 
intermittent self-catheterization. Coudé catheters are curved 
distally and have a round ball at the tip (. Fig. 36.4). Coudé 

       . Table 36.4 Common indications and contraindications for 
indwelling urinary catheterization

Indications Contraindications

Acute urinary retentiona

Chronic urinary retention
  For example, neurogenic bladdera, 

bladder outlet obstruction
Urinary incontinence refractory to 
pharmacologic treatment
Strict urine output volume  
measurements
  Critically ill patientsa

  Congestive heart failure
  Acute renal failure
  Intraoperative monitoringa

Hygiene
  Prevent soiling in pressure injuries or 

open wounds;       end-of-life care and 
comforta

Hematuria
  Maintain flow for hematuria with clots
  Bladder cancer with outlet obstruction

Absolute
  Trauma or injury to 

the urethra
Relative
  Recent urinary tract 

surgery
  (urethra or bladder 

neck)
  Urethral stricture
  Presence of artificial 

sphincter or
  Penile prosthesis
  Combative patient

aAdapted from Cravens and Zweig [13]. Table 1 Indications for 
Use of Urinary Catheters; p. 1
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catheters are used when straight tip catheters are difficult to 
pass, commonly due to urethral strictures, BPH, or urethral 
narrowing due to radiation or surgery. Condom catheters con-
sist of a flexible, clear sheath fitted over the penis that connects 
to a drainage tube and bag and does not require urethral inser-
tion. In hospitalized men, condom catheters are associated 
with reduced risk of bacteriuria, symptomatic UTI, and mor-
tality compared to indwelling urethral catheters [58]. Though 
it is a useful alternative to urethral catheters in men, condom 
catheters may cause penile ulceration or dermatitis and are 
prone to urine leakage and dislodgement.

36.11   Urinary Catheters: Insertion 
Technique, Management, 
and Troubleshooting

Indwelling catheters are placed using sterile technique 
(. Figs. 36.5 and 36.6) to maintain a sterile, closed drainage 
system and avoid ascending infection. Sterile urine speci-
mens may be collected from indwelling catheters through a 
needle aspiration port, and an anti-reflux valve prevents 
backflow of contaminated urine in the collection bag into the 
catheter. Daily urethral examination involves cleaning the 
genital area to prevent irritation and encrustation and evalu-
ating for catheter-related complications such as blockage and 
leakage (. Table 36.5).

36.12   Complications of Long-Term 
Indwelling Urinary Catheterization

Complications of long-term indwelling catheters are com-
mon and may include recurrent catheter-associated urinary 
tract infection (CA-UTI), leakage or blockage of urinary 
flow, urethral irritation and erosion, loss of bladder function, 
and accidental dislodgement [68]. One in five patients with 
an indwelling catheter develops bacteriuria, or bacterial colo-
nization of urine, and one quarter of those patients will 
develop a catheter-associated urinary tract infection (CA- 
UTI) [56]. In fact, CA-UTIs are the most common nosoco-
mial infection in hospitals and nursing homes [19]. A longer 
duration of catheterization (>2 days) is associated with sig-
nificantly higher rates of CA-UTI in the postoperative period 
[66], and early removal of indwelling catheters is recom-
mended for surgical quality improvement. Although bacteri-
uria is common and develops at a rate of 3–10% per day of 
catheterization, only one-quarter of those patients develop 
symptoms consistent with a CA-UTI [56, 61]. Risk factors for 
UTI include female sex, older age, diabetes mellitus, bacterial 
colonization of the drainage bag, and poor catheter care [66]. 
In patients without symptoms of UTI, antibiotic treatment is 
only indicated for pregnant women or for patients undergo-
ing urological procedures [51]. Yet, nearly one-third of cath-
eterized patients with asymptomatic bacteriuria are 
inappropriately treated with antibiotics [64] causing risk of 
selection for resistant organisms, Clostridium difficile colitis 
infection, and antibiotic-related side effects. Thus, appropri-
ate diagnosis and treatment of CA-UTI [27] and reducing 
inappropriate urinary catheter use are a national prior-
ity [6, 47]. Multidisciplinary, health system-wide, team-based 
initiatives can effectively reduce the rates of CA-UTIs in 
acute care settings [22], emergency rooms [50], and nursing 
homes [49] at regional and national levels.

36.13   Alternatives to Long-Term Indwelling 
Catheterization

For patients who do not tolerate long-term indwelling cath-
eterization, clean intermittent catheterization (CIC) is a safe 
alternative to treat voiding dysfunction. CIC is the preferred 
treatment for voiding dysfunction in neurogenic bladder 
[15] and well-tolerated among older adults [53]. However, 
adherence to CIC may be limited by physical barriers such as 
difficulty with positioning due to imbalance or mobility 
issues, manual dexterity, visual impairment, cognitive 
impairment, and psychosocial barriers such as fear of embar-
rassment, impact on sexual relationships, shame due to 
stigma and inadequate public facilities [58]. In cases where 
urethral catheter placement has failed or cannot be safely 
placed, such as postoperative states, urethral obstruction, or 
trauma, and self-catheterization cannot be performed, the 
next step is to consider suprapubic catheter placement. 
Suprapubic catheterization is associated with fewer cases of 
asymptomatic bacteriuria and pain compared to long-term 

a b

       . Fig. 36.4 Commonly used urethral catheters. a Illustration of the 
Foley catheter (left) b Illustration of the Coudé catheter (right)
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a b
c

d e f

       . Fig. 36.5 Foley catheter insertion technique. a The lubricated 
catheter is inserted into the urethra. b The catheter is advanced until the 
ports are at the meatus. c Cross-section of the male pelvis showing the 
distal catheter positioned within the bladder. d Urine aspiration confirms 

proper placement of the catheter. e The cuff of the tip of the catheter is 
inflated. f The catheter is gently withdrawn to lodge the cuff against the 
bladder neck. (Source: Reichman [54]. Fig. 142–4, Foley catheter insertion; 
Copyright ©The McGraw- Hill Companies, Inc. All rights reserved.)

Labia
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a b

       . Fig. 36.6 Female urethral catheterization. a External view of the 
genitalia. The catheter is inserted into the urethral meatus and 
advanced. b Midsagittal section of the female pelvis demonstrating 

catheter insertion. (Source: Reichman [54]. Fig. 142–11, Female urethral 
catheterization; Copyright ©The McGraw-Hill Companies, Inc. All rights 
reserved)
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       . Table 36.5 Common problems related to urinary catheters

Problem Etiology Troubleshooting

Difficulty with catheter 
insertion

Incorrect position of catheter tip
Difficulty visualizing urethral meatus
Urethral meatus stenosis or stricture
Penile edema
Phimosis
Painful catheter insertion

1. Gently apply pressure to suprapubic region
2. Ensure proper position of catheter tip in urethral meatus with 
adequate lighting
3. 2% lidocaine gel insertion into urethra for pain
4. Consider urology consultation if:
  No flow after irrigation
  Resistance with catheter insertion
  Persistent pain
  Bleeding

No urine flow/catheter 
blockage

Kinked tubing
Collection bag above level of bladder
Constipation/fecal impaction
Obstruction due to encrustation, 
stones, blood clots, biofilm

1. Irrigate with saline
2. Check catheter/drainage bag positioning
3. Replace with new catheter
4. Alternative catheter (e.g., Coudé catheter)

Leakage Urethral trauma
Balloon inflation in urethra
Bladder spasms
Catheter blockage
Urinary flow obstruction due to 
kinking/twisting of catheter

Transurethral catheterization is contraindicated if urethral 
trauma suspected
  1. Irrigate with saline
  2. Secure catheter and tubing
  3. Consider bladder ultrasound for catheter tip position
  4. Exchange catheter

Bleeding Bladder mass
Urinary infection
Trauma

Transurethral catheterization is contraindicated if urethral 
trauma suspected
  1. Irrigate with saline
  2. Evaluate for urinary infection
  3. Urology consultation for three-way catheter with irrigation

Skin breakdown/rash Latex allergy
Cellulitis
Positioning of catheter tubing

1. Remove catheter, keep site clean and dry
2. If allergy suspected try another catheter material (e.g., silicone, 
plastic, or Teflon)
3. Consider dermatology or wound care consultation

Adapted from: Ghaffary et al. [21]

indwelling catheterization [36], and for long-term postoper-
artive use (>5 days), the risk of UTI is significantly lower for 
suprapubic and intermittent catheterization compared to 
indwelling catheterization [25]. Suprapubic catheter inser-
tion requires surgical intervention, and potential complica-
tions include insertion site bleeding, infections, bladder 
spasms, and technical difficulties such as blockage or leakage 
resulting in recurrent emergency room visits [1]. Given the 
risk of long-term complications with both indwelling ure-
thral and suprapubic catheterization and challenges with 
CIC especially in geriatric patients with cognitive or func-
tional impairment, it is important to consider individual 
needs, skills, and resources prior to committing to a plan of 
long-term catheterization.

36.14   Indwelling Catheters in Palliative 
and End-of-Life Care

The use of indwelling catheters at the end-of-life is indicated 
for palliation of symptoms associated with urinary retention 
such as suprapubic or visceral pain from bladder distension 
[59]. Tumors of the genitourinary tract, urethral stricture 

associated with radiation, or postsurgical anatomical 
changes and neurogenic bladder in the late stage of progres-
sive neurodegenerative disease are some conditions which 
may warrant palliative indwelling catheter insertion. Gross 
hematuria may result in urinary outflow obstruction from 
blood clots, and catheterization is used to prevent discom-
fort associated with urinary retention and bladder disten-
sion [24]. Initial management of gross hematuria involves 
manual irrigation of the indwelling catheter with normal 
saline to establish clear or light pink urine. If manual irriga-
tion is ineffective, intermittent or continuous bladder irriga-
tion (CBI) is indicated to prevent further clot formation. 
Indwelling catheters may also be used in patients with uri-
nary incontinence to prevent soiling and worsening of pres-
sure injuries. Although indwelling catheterization may 
provide symptomatic relief, urethral catheterization is one of 
the most painful procedures identified in emergency rooms 
[60], and practitioners must weigh the benefit of symptom 
relief against the risks of harm associated with catheteriza-
tion. Topical analgesics like lidocaine 2% gel into the urethra 
prior to catheter insertion may alleviate catheterization-
associated pain [60], and pre- procedure opiates may also 
help facilitate catheter insertion. Urological intervention 
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Pressure ulcers (PU) remain a very common, yet preventable 
comorbidity in the disabled and elderly population. The 
Agency for Healthcare Research and Quality (AHRQ) esti-
mates 2.5 million persons develop pressure ulcers every year 
in the United States [1, 2]. In a 12-year period (2000–2012) 
the National Pressure Ulcer Advisory Panel, European 
Pressure Ulcer Advisory Panel, and Pan Pacific Advisory 
Pressure Injury Alliance (2014) reported a prevalence rate of 
PU (number present at a specific time) of up to 45% in acute 
care, a significant burden of disease [3]. The elderly repre-
sents a high number of these pressure wounds. The incidence 
(or nosocomial acquisition of PU) in acute care is great, up to 
50% in the elderly population. Patients with pressure ulcers 
acquired in the hospital demonstrate a significant increase in 
length of stay, cost, and overall mortality rate [4]. AHRQ esti-
mates in 2014 that PU cost between $9.1 and $11.6 billion 
dollars in the United States [5].

Beginning in 2010, new regulatory guidelines took effect 
regarding hospital reimbursement for nosocomial (or facility 
acquired) pressure ulcers. The renewed concern for the pre-
vention and management of this condition emerged across 
the nation. Hospitals and nursing facilities now are at risk for 
loss of reimbursement when pressure wounds are linked to 
care within their facility. This chapter begins with a brief 
review of the anatomy and physiology of the integumentary 
system and normal healing. The next section of the chapter 
describes pressure wound prevention and assessment. The 
final section of the chapter outlines best practice manage-
ment of pressure wounds according to wound characteristics.

37.1   Normal Anatomy and Physiology 
of the Integumentary System

The skin is composed of two layers, the epidermis and the 
dermis. While its primary purpose is protection, it is also 
vital to temperature regulation and vitamin D metabolism, 
and it represents an aesthetic reflection of who we are.

The epidermis is the outer most layer and is formed 
almost entirely of keratinocytes. These cells are constantly 
produced at the deepest of five layers called the stratum ger-
minativum. Over the following weeks they rise through the 
other four layers arriving at the most superficial layer; the 
stratum corneum at the end of their life cycle. The keratino-
cytes produce a protein called keratin, which is insoluble in 
water, provides both a shield from external irritants, and pre-
vents water loss [5]. Melanin-producing melanocytes and 
Langerhans cells are also located in the epithelium. Both are 
also important in immune responses.

The dermis is attached to the deepest level of the epider-
mis via the basement membrane at the dermal–epidermal 
junction. The dermis is a highly vascular layer, which feeds 
and supports the epidermis above it. It also houses sensory 
nerve endings and dermal appendages such as hair follicles, 
nails, and sweat and sebaceous glands. The dermis is sepa-
rated into two layers, the deeper reticular dermis and the 
superficial papillary dermis. The papillary dermis is made 

of the connective tissue or extracellular matrix that gives 
skin its strength and elasticity. This superficial region con-
tains the vascular support that feeds the epidermal layer, 
provides thermoregulation, and allows us to blush. The 
deeper reticular dermis is located just above the subcutane-
ous adipose layer or hypodermis. Larger branches of the 
vascular system are found here as well as fibroelastic con-
nective tissues.

37.1.1  Normal Wound Healing

37.1.1.1  Phases of Wound Healing
From a needle prick on the day of birth, through numerous 
skinned knees in childhood and various surgical or traumatic 
wounds across the lifespan, the expectation is that these 
wounds will heal because the skin is designed to do so. While 
the days required to accomplish each phase may vary, they 
generally proceed in the same order. Regardless of etiology, 
acute wound healing tends to follow a basic four-phase tra-
jectory that begins immediately after wounding occurs.

37.1.2  Types of Acute Wounds

37.1.2.1  Full Thickness
A full-thickness tissue wound refers to the loss of the entire 
epidermal and dermal structure. These wounds can include 
subcutaneous fat, muscle, fascia, and bony structures.

37.1.2.2  Partial Thickness
Partial-thickness wounds involve epithelial loss and some-
times partial dermal loss. These superficial wounds heal via 
epidermal advancement. Since the dermal layer is not com-
pletely missing, no granulation tissue growth will be visible 
in the base; instead, the connective tissue repair of dermis 
will proceed along with the epithelial resurfacing. Partial- 
thickness repair does not result in scar formation or pigment 
loss and proceeds at a much faster rate than full-thickness 
repair (. Fig. 37.1).

37.1.3  Phases of Normal Wound Healing

kHemostasis (Day 0)
Hemostasis follows the usual coagulation pathways leading 
to clot formation. The disruption of vascular structures 
causes the release of blood into the tissue. The activated 
platelets release cytokines as well as growth factors that initi-
ate the healing process. These platelets also form the clot, or 
fibrin matrix that will provide structure for the repair to 
come.

kInflammation (Days 0–7)
The inflammatory phase is initiated by the activated platelets 
release during hemostasis. These chemoattractants first sum-
mon neutrophils to the affected area. Their objective is to 
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manage bioburden in the wound bed by attacking and 
destroying invading bacteria. Once the bacteria are under 
control, the numbers of neutrophils will decrease, and a surge 
of macrophages will arrive to eliminate the accumulation of 
both dead bacteria and spent neutrophils. In turn, the macro-
phages will release the cytokines that move the wound out of 
inflammation and into the proliferative phase of healing [5, 6].

kProliferation (Days 7–17)
The inflammatory phase centered around ridding the wound 
bed of necrotic tissue and cellular debris. Once the base is 
clean, the wound can move into the proliferative or regenera-
tive phase of healing. The main goal here is to fill the defect 
with scar tissue frequently referred to as granulation tissue and 
prepare for closure by the epithelium. During the final days of 
inflammation, fibroblasts begin to migrate to the area from the 
uninjured dermal layer surrounding the injury. The fibroblasts 
create new connective tissue such as provisional or type III 
collagen, while the vascular system creates new blood vessels 
to supply the newly formed tissue. These new vessels account 
for the usual beefy red color seen in healthy granulation tissue. 
Once the defect has been filled with new structures, the wound 
moves into the remodeling phase of healing [6, 7].

kRemodeling (Day 20–9 months)
As mentioned above, the fibroblasts synthesize new collagen 
for the construction of scar tissue. Myofibroblasts are fibro-

blasts that also contain muscle fibers and can decrease the 
size of the wound base by contracting and pulling the edges 
together. These specialized fibroblasts will also help to keep 
the wound closed during the remodeling or maturation 
phase of wound healing. The type III collagen laid down 
during the inflammatory and proliferation phases has little 
tensile strength and will split apart easily under a moderate 
amount of tension. The vascular system will also have over- 
produced new blood vessels during the construction phase. 
Through a series of apoptosis and vascular trimming, the 
new tissue will be remodeled over several months. The type 
III collagen will be removed and replaced with Type I colla-
gen which is stronger and has more stretch. It is important to 
note, however, that healed full-thickness wounds will never 
have the strength or elasticity of the original tissue [6, 8].

kEpithelialization
As we have seen, wound closure is not the end of healing in a 
full-thickness wound; however, in a partial-thickness wound, 
epithelialization does mark the end of the healing process. 
During full-thickness repair, epithelium may be seen to 
advance any time after inflammation begins. If a wound bed 
remains moist and at or below the level of surrounding skin, 
the epithelium will continue to grow over the defect until it 
reaches the other side. Over growth of granulation, adher-
ence of crust or dried blood will slow down the process in 
both full-thickness and partial-thickness wound.
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37.1.4  Age-Related Factors That Impact 
Healing

There are multiple reasons why a wound does not follow the 
usual healing trajectory expected in an acute wound. Wounds 
with delayed healing are considered chronic wounds. Age 
itself is not a risk factor for altered healing, but there are skin 
changes and comorbidities associated with aging that can 
negatively impact healing. See . Table 37.1 below for a sum-
mary of age-related factors that impact healing.

37.1.5  Pressure Injury Definition

Terminology for the description of pressure injury is in transi-
tion. The terms pressure wound, pressure ulcer, and pressure 
injury are all noted and used interchangeably in the literature. 
The National Pressure Ulcer Advisory Panel (NPUAP) (2016) 
defines a pressure injury as “localized damage to the skin and/or 
underlying soft tissue usually over a bony prominence or related 
to a medical or other device” [16]. Mechanical load as pressure 
or pressure plus shear being applied to an area of soft tissue and 
bony prominence is considered to be the primary cause of a 
pressure injury. When critical capillary closing pressure or the 
amount of pressure required to produce tissue ischemia is 
achieved, PU may develop. Time and intensity factors are also an 
influence; low intensity pressure over a prolonged time or high 
intensity pressure over a short time can be equally damaging [6]. 
In the case study presented above, the patient had multiple risk 
factors that put her at increased risk for a pressure injury.

 Case Study

Mrs. C is an 86-year-old female who has 
been living alone in a two-story home 
where she and her family have resided 
for over 50 years. Six weeks ago, she 
missed a step while carrying in 
groceries and fell off the porch. She 
sustained a fractured right femur head 
and lay unassisted for several hours 
prior to transfer to an acute care facility. 
The patient has a history of atrial 
fibrillation and was taking Warfarin for 
anticoagulation therapy. She was also 
being treated for primary hypertension 
and osteoporosis. Her BMI has been low 
for the last 5 years which corresponds 
with the time of her husband’s death. 
She has few visitors outside of her 
immediate family whom she corre-
sponds with via phone several times a 
week but sees only occasionally. She 
has stopped attending church services 
due to difficulty with parking and she 
does not participate in any exercise or 
social activities outside her home.

Her skin assessment during 
admission to the emergency depart-

ment at her local hospital revealed a 
“large hematoma” over the left hip and 
thigh, which was attributed to her fall 
combined with Warfarin use. The right 
hip fracture was addressed by surgery 
and her initial recovery went without 
incident. Within a few days, she was 
preparing for transfer to an inpatient 
rehabilitation facility. She began to 
complain of left hip discomfort, which 
far outweighed the surgical pain, but 
no further interventions were ordered 
regarding the left “hip bruise.”

Within 3 days of her transfer to the 
rehabilitation facility, a wound care 
specialist was consulted due to the 
malodorous discharge from the left 
hip. The patient was transferred to a 
long-term acute care hospital for 
ongoing care of an infected and 
necrotic stage IV pressure injury to her 
left hip.

An area measuring 27 cm × 18 cm 
of nonviable tissue was debrided at 
the bedside. The excised material 
consisted of necrotic dermis, adipose, 

and muscle. Negative pressure wound 
therapy was initiated with an 
instillation of weak hypochlorous acid 
to ensure a clean wound base, and an 
infectious disease consult was 
initiated for intravenous antibiotic 
management.

Although Mrs. C had sustained a 
right hip fracture during her initial fall, 
she lay on her left hip for several hours 
while awaiting rescue. The “hematoma” 
and “large bruise” noted by both 
medical and nursing staff was likely a 
deep tissue injury caused by a decrease 
of arterial flow to the muscle tissue 
compressed between the ground and 
her left trochanter. The visible external 
injury is often referred to as the “tip of 
the iceberg” since the real trauma 
occurred deep within the tissue. This 
case demonstrates that pressure injury 
may occur over a matter of a few hours 
in a susceptible person. The patient’s 
rehabilitation was also compromised 
due to her need for advanced wound 
care.

       . Table 37.1 Age-related factors that impact healing and the 
corresponding results seen in the tissue

Age-related 
phenomena

Impact on healing

Cellular  
senescence

Epithelial cells become thicker, keratino-
cytes replaced at a slower rate

Altered fibroblast 
function

Reduced ability for fibroblasts to synthesize 
both type I and type III collagen [5]

Changes in the 
inflammatory 
response

Muted allergic and contact reactions
Decreased inflammatory reaction
Impaired humoral immunity
Decreased DNA repair capacity
Increased oncogenic activity
[5]

Sensation loss Decreased/delayed sensory perception. 
Increased risk for repeated trauma or 
burn injury [5]

Thinning adipose 
layer, declining 
collagen content, 
and loss of elastin

Decreased barrier function
Delayer recovery of stratum corneum
Dry, flaking corneum
Higher pH = increased risk for infection
Declined lipid content
Decline in sebum production
Decreased turgor
Increased risk of malignancy
[5]

Medications Corticosteroids, antiplatelet, anti- 
inflammatory, antibiotics, cytotoxic, 
nicotine, anticoagulants, immunosup-
pressive, anti-RA, vasoconstrictors [4]
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37.1.6  Pressure Ulcer Frameworks

Causal determinants of pressure ulcers have been proposed 
since the 1980s. Braden and Bergstrom (1987) described PU 
development in their landmark work on an individual’s 
intrinsic and extrinsic factors along with pressure and tissue 
tolerance [12]. They identified decreased mobility and activ-
ity and diminished sensory perception as major elements of 
PU development. They also determined that increased mois-
ture, friction, and shear as extrinsic factors impact the devel-
opment of PU.  Poor nutrition, increased age, decreased 
arteriole pressure, the amount of interstitial fluid flow, emo-
tional stress, smoking, and skin temperature were noted as 
individual or intrinsic factors that contribute to the develop-
ment of PU. This work resulted in one of the first tools devel-
oped for use at the bedside to predict the risk of pressure 
ulcers, the Braden Scale.

The NPUAP/EPUAP mapped an updated causal model 
in 2009 [16]. The workgroup identified three direct causal 
factors of PU: immobility, skin/PU status, and poor perfu-
sion. These direct factors are impacted by several key indi-
rect causal factors: poor sensory perception and diabetes 
(resulting in poor perfusion), as well as moisture and poor 
nutrition (affecting skin and PU status). Additional indi-
rect risk factors that may influence the development of 
pressure ulcers include older age, medications, pitting 
edema, chronic wounds, infections, acute illness, and 
hyperthermia.

A new conceptual framework for a causal theory of pres-
sure ulcers (PU) was developed by Coleman et  al. in 2014 
[17]. This framework describes a relationship between the 
mechanical boundary loads (mechanical load, friction, and 
shear) and an individuals’ physiology, such as the ability to 
repair, transport and thermal properties, and tissue proper-
ties. This framework also incorporates the multiple risk fac-
tors that affect the health of skin and tissue. When the 
mechanical boundary loads are overcome by the individual’s 
susceptibility and tissue tolerance, a pressure injury occurs. 
By understanding these determinants, healthcare providers 
can identify an individual’s risk factors and weaknesses and 
implement prevention strategies.

37.1.7  Pressure Ulcer Prevention

37.1.7.1  Risk Factors and Risk Assessment
There are several pressure ulcer risk assessment tools avail-
able, but the most popular tool used in the United States is the 
Braden Scale for Predicting Pressure Sore Risk. It can be used 
in many levels of patient care. The scale consists of six sub-
scales and the total scores range from 6 to 23. A lower Braden 
score indicates higher levels of risk for pressure ulcer devel-
opment. Generally, a score of 18 or less indicates at-risk sta-
tus. The scale measures sensory perception, moisture, activity, 
mobility, nutrition, and friction/shear [12]. Most US hospi-
tals require nurses to perform the risk assessment every shift 
for the most acutely ill patients. At a lower level of care, it may 

be performed daily or weekly. In nursing homes, it is done on 
admission, quarterly, and with changes in condition [13].

Once the level of risk has been documented and a thor-
ough skin assessment is completed, interventions for pre-
venting pressure injuries are instituted. Preventing pressure 
injuries begins with keeping the skin clean and dry. Using a 
pH balanced or slightly acidic cleanser will maintain the 
skin’s natural acid mantle and decrease potential for infec-
tions [2]. The skin should be cleansed promptly after inconti-
nence episodes. The chemical irritants and excess moisture 
exposure in either urine or feces will result in skin damage 
that will decrease skin tolerance for pressure or shear [2]. 
Many institutes are applying a prophylactic dressing to the 
midsacrum/coccyx to protect the area from moisture and 
shear forces. Evidence thus far has supported the use of these 
dressings in critically ill patients but is not yet considered 
best practice [2].

37.1.7.2  Nutrition
Malnutrition is associated with many adverse outcomes, par-
ticularly in the older adult. The Academy of Nutrition and 
Dietetics defines malnutrition as the presence of two or more 
of the following characteristics [2]:

 5 Insufficient energy intake
 5 Unintended weight loss
 5 Loss of muscle mass
 5 Loss of subcutaneous fat
 5 Localized or general fluid accumulation
 5 Decreased functional status

Poor nutrition along with poor hydration puts all adults at an 
increased risk for pressure injury development, but when 
coupled with hospitalization pressure injuries have been 
found in as many as 78% of frail elders [14]. The use of nutri-
tional screens upon admission and with any change in condi-
tion will alert providers to consult a registered dietitian to 
perform a comprehensive nutritional assessment and pro-
vide recommendations for adequate nitrogen balance and 
necessary supplements [2]. A positive nitrogen balance and 
adequate hydration can both protect older adults from devel-
oping pressure injuries but will also facilitate the healing pro-
cess for pre-existing injuries. The addition of Arginine 
supplements has also been found to reduce the incidence of 
pressure injuries [2, 15].

37.1.7.3  Repositioning
Repositioning and early mobilization are key factors in pres-
sure injury prevention. Pressure injuries will not occur with-
out a mechanical load on the soft tissue. For those who 
cannot reposition themselves, assistance must be provided 
around the clock using a repositioning schedule. For those at 
greatest risk, the use of pressure redistribution mattresses 
and chair cushions is also important [2]. Referrals to physi-
cal therapy where available will provide expert assessment 
and increase in activity in a safe yet rapid pace. See 
. Table 37.2 below for a list of common prevention strategies 
and rationale.
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37.1.8  Wound Assessment and Differential 
Diagnosis

Pressure injury is just one of the major wounds seen in the 
care of geriatric patients. It is important to recognize the 
major categories of acute and chronic wounds to create an 
accurate differential diagnosis. The most common of these 
wounds are related to pressure, nonhealing surgical, 
venous insufficiency, peripheral arterial disease, neuro-
pathic or diabetic ulcers, and skin tears. Clues to wound 
etiology can be collected during a focused patient history 
and skin assessment. Once etiology is known and treat-
ment has commenced, wound assessment skills remain 
important for monitoring wound progress, implementing, 

and managing the appropriate plan of care. See . Table 37.3 
below for clues to wound etiology and differential 
 diagnosis.

37.1.9  Wound Assessment

There are several factors that place a patient at increased risk 
for pressure injuries. These risks can be quantified and 
addressed using a risk assessment tool which was covered in 
an earlier section of this chapter on risk assessment. A sec-
tion of skin and soft tissue compressed between a mattress or 
wheelchair and the skeletal structure can suffer from isch-
emia due to compression of the blood supply, and buildup of 

       . Table 37.2 Pressure injury prevention strategies

Strategy Rationale

Prophylactic dressings on heels 
and sacrum

To reduce friction and shear

Target specific populations prone 
to PU development

Spinal cord injuries, pediatric, patients using medical devices

Minimize friction and shear Prompt cleansing after incontinent episodes
Use lift equipment in patients with decreased mobility
Maintain the head-of-bed position at 30 degrees or lower as tolerated
Use a 30-degree side-lying position, turning to right-back-left
Utilize a trapeze bar
Avoid massage over bony prominences

Minimize pressure Schedule repositioning for bedbound and chair-bound patients
Frequency of turning should be based on the individuals’ risk factors, mechanical boundary, and 
current physiology. Current evidence suggests every 4 h with the use of a pressure- redistributing 
mattress is as effective as every 2 h on a nonpressure-redistributing mattress

Techniques for repositioning Frequent small changes using pillows for support
Avoid positioning on medical devices
Position bariatric patients in a side-lying position, preventing pressure of pannus on skin
Avoid positioning on bony prominences

Pressure redistribution for 
chair- bound individuals

Frequency of reposition is unknown and depends on the anatomy, posture, weight distribution, 
and mobility. May require assistance
There is some evidence that persons who can move to reposition do so every 15 min
Maximal time with repositioning should be 2 h
Repositioning includes forward leaning, leaning side to side, pressure relief push-ups for 2–3 min, 
and tilt back in chair 65 degrees
Use a chair cushion; gel or pressure redistributing is preferred over foam

Heel pressure injury prevention Use heel suspension devices
Pillows under the calves longitudinally the length of the calf with suspension of the heels
Manage plantar flexion

Use of support surfaces Utilize support surfaces on bed and chairs to redistribute pressure for high-risk patients
Manage the microclimate of surfaces to decrease moisture
Avoid the use of foam cutouts or rings for pressure redistribution as they can increase pressure to 
the surrounding tissue
Avoid the use of cotton gowns and bed linens
Limit extra linen on the support surfaces that may interfere with airflow
Use of a standardized algorithm for appropriate choice of a support surface is recommended

Adapted from Wound, Ostomy and Continence Nurses Society [11, 18]
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waste products, or by deforming the soft tissue and disrupt-
ing the capillary beds. In either case, the result is cell death 
and tissue necrosis [3, 9]. See . Fig. 37.2 for a schematic of 
the most common locations for pressure injuries.

37.1.9.1  Pressure Injury Staging
The National Pressure Ulcer Advisory Panel has developed 
definitions and illustrations to facilitate appropriate assess-
ment, documentation, and treatment of pressure injuries. 
There are six pressure injury categories or stages. It is 
important to note that the staging system is not a contin-
uum. Once the pressure injury stage has been identified, 
the injury cannot then be identified as a lower stage. For 
instance, a stage IV pressure injury does not become a 
stage III or II as it heals. The depth of tissue destruction 
remains the same even after it has been replaced by scar 
tissue.

37.1.9.2  Stage 1 Pressure Injury: 
Nonblanchable Erythema of Intact 
Skin

Intact skin with a localized area of nonblanchable erythema 
may appear differently in darkly pigmented skin. The presence 
of blanchable erythema or changes in sensation, temperature, 
or firmness may precede visual changes. Color changes do not 
include purple or maroon discoloration; these may indicate 
deep tissue pressure injury (. Figs. 37.3 and 37.4).

37.1.9.3  Stage 2 Pressure Injury: Partial- 
Thickness Skin Loss with Exposed 
Dermis

Partial-thickness loss of skin with exposed dermis. The wound 
bed is viable, pink or red, and moist and may present as an 
intact or ruptured serum-filled blister. Adipose (fat) is not vis-
ible and deeper tissues are not visible. Granulation tissue, 
slough, and eschar are not present. These injuries commonly 
result from adverse microclimate and shear in the skin over the 
pelvis and shear in the heel. This stage should not be used to 
describe moisture-associated skin damage (MASD) including 
incontinence-associated dermatitis (IAD), intertriginous der-
matitis (ITD), medical adhesive-related skin injury (MARSI), 
or traumatic wounds (skin tears, burns, abrasions) (. Fig. 37.5).

37.1.9.4  Stage 3 Pressure Injury:  
Full-Thickness Skin Loss

Full-thickness loss of skin, in which adipose (fat) is visible 
in the ulcer and granulation tissue and epibole (rolled 
wound edges) are often present. Slough and/or eschar 

       . Table 37.3 Clues to wound etiology and differential diagnosis

Pathological factors Location Manifestation

Pressure injury Limited mobility
Skin and soft tissue compression by 
medical devices

Bony prominences
under medical device

Ischemic damage, color changes
Round ulcer (may be irregular)
Tunnels or undermining
May progress to deep cavern or expose 
structures
Surrounding tissue may be indurated warm or 
mottled

Venous ulcers Compromised venous return
Edema

Lower extremities Shallow ulcers
Moderate-to-large exudate
Good pulses if no arterial disease
Surrounding skin may exhibit hemosiderin 
staining or dermatitis
Painful, typically partial relief with elevation

Arterial ulcers Lower extremity arterial disease 
with severe tissue ischemia or 
necrosis

Lower legs, ankles, 
forefoot and toes

Typically, round with punched out appearance
Pale or necrotic base
Minimal exudate
Pain with activity or elevation

Neuropathic/
diabetic ulcers

Nerve damage leads to sensory loss 
Repeated trauma results in 
deformities and ulcers

Plantar foot, metatarsal 
heads, areas in contact 
with foot gear

Possible tunnels or undermining
May be necrotic
Surrounding tissue may be calloused
Pins and needles but frequently painless

Ears

Elbows

Trochanter

Buttocks

Knees

Heels

Occiput

Scapula

Spine

Sacrum

Ischial tuberosity

Malleolus

Toes

       . Fig. 37.2 Common sites of pressure injury
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may be visible. The depth of tissue damage varies by ana-
tomical location; areas of significant adiposity can develop 
deep wounds. Undermining and tunneling may occur. 
Fascia, muscle, tendon, ligament, cartilage, and/or bone 
are not exposed. If slough or eschar obscures the extent of 
tissue loss, this is an unstageable pressure injury 
(. Fig. 37.6).

37.1.9.5  Stage 4 Pressure Injury: Full-
Thickness Skin and Tissue Loss

Full-thickness skin and tissue loss with exposed or directly 
palpable fascia, muscle, tendon, ligament, cartilage, or bone 
in the ulcer. Slough and/or eschar may be visible. Epibole 
(rolled edges), undermining, and/or tunneling often occur. 
Depth varies by anatomical location. If slough or eschar 
obscures the extent of tissue loss, this is an unstageable pres-
sure injury (. Fig. 37.7).

       . Fig. 37.3 Stage 1 pressure injury. (Reprinted with permission from 
National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])

Blanchable Non-Blanchable

       . Fig. 37.4 Blanchable vs. 
nonblanchable erythema. 
(Reprinted with permission from 
National Pressure Ulcer Advisory 
Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific 
Pressure Injury Alliance [24])

       . Fig. 37.5 Stage 2 pressure injury. (Reprinted with permission from 
National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])
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37.1.10  Unstageable Pressure Injury: 
Obscured Full-Thickness Skin 
and Tissue Loss

Full-thickness skin and tissue loss in which the extent of tis-
sue damage within the ulcer cannot be confirmed because it 
is obscured by slough or eschar. If slough or eschar is 
removed, a stage 3 or stage 4 pressure injury will be revealed. 
Stable eschar (i.e., dry, adherent, intact without erythema or 

fluctuance) on the heel or ischemic limb should not be soft-
ened or removed (. Figs. 37.8 and 37.9).

37.1.11  Deep Tissue Pressure Injury: 
Persistent Nonblanchable Deep-Red, 
Maroon, or Purple Discoloration

Intact or nonintact skin with localized area of persistent non-
blanchable deep-red, maroon, or purple discoloration or epi-
dermal separation revealing a dark wound bed or blood-filled 
blister. Pain and temperature changes often precede skin 

       . Fig. 37.6 Stage 3 pressure injury. (Reprinted with permission from 
National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])

       . Fig. 37.7 Stage 4 pressure injury. (Reprinted with permission from 
National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])

       . Fig. 37.8 Unstageable – dark-eschar. (Reprinted with permission 
from National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])

       . Fig. 37.9 Unstageable slough and eschar. (Reprinted with permis-
sion from National Pressure Ulcer Advisory Panel, European Pressure 
Ulcer Advisory Panel and Pan Pacific Pressure Injury Alliance [24])
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color changes. Discoloration may appear differently in darkly 
pigmented skin. This injury results from intense and/or pro-
longed pressure and shear forces at the bone–muscle inter-
face. The wound may evolve rapidly to reveal the actual 
extent of tissue injury or may resolve without tissue loss. If 
necrotic tissue, subcutaneous tissue, granulation tissue, fas-
cia, muscle, or other underlying structures are visible, this 
indicates a full-thickness pressure injury (unstageable, stage 
3 or stage 4). Do not use DTPI to describe vascular, trau-
matic, neuropathic, or dermatologic conditions (. Fig. 37.10).

37.1.12  Medical Device-Related Pressure 
Injury

This describes an etiology of a wound: Medical device 
related pressure injuries result from the use of devices 
designed and applied for diagnostic or therapeutic purposes. 
The resultant pressure injury generally conforms to the pat-
tern or shape of the device. The injury should be staged using 
the staging system. [3]

Once the stage has been established, an accurate descrip-
tion of the wound bed and periwound tissue should be docu-
mented. A dedicated pressure injury chart allows for serial 
assessments and tracking of progress and outcomes. Any 
assessment should begin with an accurate anatomic location 
and include exudate, tunneling or undermining, margin 
attachment, presence of necrotic tissue, pain, and an update 
of status since last assessment [10]. Most practices use centi-
meters to measure wounds. A length, width, and depth are 
included with an assessment but might also include the 
length of tunnels or undermined regions. See . Table  37.4 
below for a list of common terms used to describe wound 
characteristics.

37.2   Wound Management

37.2.1  Goals for Wound Management

Topical wound therapy is much more than deciding on a 
dressing. Individualized care is tantamount to healing. The 
healthcare provider must consider the overall goal of care 
before deciding on a course of action for wound manage-
ment. Usually, the main goal is healing but this is not always 
the case. Questions that must be raised with the patient and 
family include whether aggressive wound management is a 
viable option with an eventual plan of healing or whether a 
more conservative or palliative approach would be best as in 
the case of wound chronicity, significant comorbidities, or 
terminal illness. Is the goal to heal or to provide comfort and 
symptom control [12]? To establish patient-centered goals, 
the first action of the healthcare provider is assessment of the 
patient’s goals of care.

       . Fig. 37.10 Deep tissue pressure injury. (Reprinted with permission 
from National Pressure Ulcer Advisory Panel, European Pressure Ulcer 
Advisory Panel and Pan Pacific Pressure Injury Alliance [24])

       . Table 37.4 Pressure injury descriptive characteristics

Characteristic Definition

Tunnel A narrow void beginning in one open wound 
and leading to another opening

Tract A narrow void originating in the wound bed 
and leading beneath the intact tissue in the 
periphery of a wound

Undermined A cavernous void wider than a tract or tunnel 
located beneath intact tissue in the periphery 
of a wound bed. Wound margin will be 
unattached or rolled in this area

Margins: 
rolled, 
attached, or 
unattached

Rolled or chronic appearing edges have 
formed an epibole – the epithelium has 
grown over the edge of the wound and 
reconnected beneath the wound edge. No 
further epithelialization will take place
Attached margins remain connected to the 
sides of the wound bed Unattached margins 
are unsupported and may lie over un- 
undermined area or tunnel

Exudate Color: serous, serosanguineous, sanguineous, 
green, or brown
Amount: scant, moderate, large, copious
Consistency: clear, purulent, clots
Odor: present or not present

Maceration Overhydrated tissue surrounding a wound 
bed indicative of high amounts of exudate

Necrotic tissue Dead, devitalized, avascular tissue may be 
yellow, gray, brown, or black in color

Slough Yellow stingy nonviable tissue

Granulation Moist beefy red viable connective tissue

Status Improved, unchanged, healing, deteriorating

Adapted from Wound, Ostomy and Continence Nurses  
Society [11]

 L. A. Perez et al.



477 37

37.2.2  Basics of Wound Management

Management of pressure injuries is complex, and many strat-
egies are employed over time. A treatment plan includes (1) 
management of pressure, friction, and shear, (2) control of 
comorbidities, (3) pain control, (4) nutrition, and (5) topical 
wound management. Prevention strategies, as previously dis-
cussed, are ongoing to prevent further damage and injury.

A significant area of concern in patients with pressure 
injuries is incontinence. Uncontrolled urinary and fecal 
incontinence can cause further breakdown of damaged skin 
due to maceration. Changes in skin pH and normal skin flora 
lead to increased alkalinity, triggering the release of cyto-
kines and inducing an inflammatory response [13]. This fur-
ther causes the skin to be more open to other irritants, such 
as bacteria. A bladder/bowel program is recommended [11]. 
Meticulous skin care should be performed after each episode 
of incontinence with a pH-balanced cleanser with the use of 
a skin barrier cream. In addition, any incontinence products 
used should wick the urine and effluent away from the skin.

Another concern in the management of pressure injury is 
nutrition. Best practices recommend that the clinician assess 
for adequacy of fluids, calorie, and protein intake: 30–35 Kcals 
per kg of body weight and 1.25–1.5 g of protein per kg. A sig-
nificant weight loss, 5% in 30 days, would require additional 
supplementation though the evidence for this increase is lack-
ing [11]. Kaminski and Drinane (2014) recommend that 
patients with pressure injuries be monitored for oral and cuta-
neous signs of micronutrient deficiencies and recommend 
twice per day doses of vitamin C 500 mg, vitamin D3 2000 IU, 
zinc sulfate 220 mg, fish oil 1 g, vitamin B3 250 mg, glucos-
mine/chondroitin 600/400 mg, as well as a multivitamin [14].

Pain is a common sequela in individuals with wounds. 
Untreated pain leads to high stress levels in many wound 
patients and is believed to increase the inflammatory response 
by the release of proinflammatory cytokines, thus slowing 
wound healing. Woo (2012) suggests a multidimensional 
approach to pain management including a therapeutic alli-
ance with the patient focusing on communication and educa-
tion [15]. Topics to be addressed should be the commonality 
of wound pain, the mechanism of pain, and fear of addiction. 
He also advocates the use of topical medications at the site as 
well as systemically. Woo recommends using atraumatic type 
dressings, such as silicone, and using periwound skin protec-
tants. The use of relaxation, imagery, and other psychological 
methods to control pain is also recommended [15].

37.2.3  Evidence-Based Wound Care

Evidence-based wound care, based on the work of Sackett in 
2000, involves using the best available evidence, clinical exper-
tise, and patient preferences [16]. There is a high level of evi-
dence that moist wound healing is best practice; wounds heal 
better and faster in a moist environment. Moist wound healing 
is not a new concept. A moist wound environment allows for the 
cell migration across the wound bed and ultimately the deposit 

of new tissue for partial and full-thickness wounds. Now there is 
the opportunity to maintain a moisture balance using innovative 
wound care dressings needing less time and effort for dressing 
changes, such as the moisture- retentive dressings that control 
exudate and prevent desiccation of the wound bed. This is great 
news, so what is the hold up for wounds healing in a timely 
manner? We see this lack of healing every day in practice.

In order for a wound to heal, the wound bed must be in 
optimal condition. Acute wounds generally do not have any 
problems with healing, for example, a surgical wound pro-
gresses through the phases of the wound healing cascade and 
is epithelialized within the expected time frame of 25 days or 
less as discussed previously. However, a nonhealing or 
chronic wound fails to progress due to intrinsic or extrinsic 
circumstances. The wound bed is not in a condition condu-
cive to wound healing. In this case, best practice recommends 
returning the wound to an acute state. Now, clinicians should 
use a systematic approach to wound bed preparation. One 
such approach is TIME: tissue, inflammation/infection, 
moisture balance, and epithelial edge advancement [17].

When the tissue in the wound bed is deficient due to 
defective tissue and adherent debris, debridement or the 
removal of nonviable necrotic tissue is required. Debridement 
can be accomplished by various methods including autolytic, 
mechanical, chemical/enzymatic and surgical (or sharp), lar-
val, hydrosurgery, and ultrasound therapy. Surgical debride-
ment is considered the “gold standard,” but research does not 
show that one form of debridement is better than another. 
Patient factors, environmental factors, and clinician compe-
tence dictate which method is most efficacious to accomplish 
the goal of a clean wound bed. Debridement is also used to 
remove biofilm (bacteria embedded in the extracellular 
matrix of the wound bed). Oftentimes, biofilms cannot be 
observed and require a wound biopsy to discover and treat.

It is well known that the inflammatory process initiates 
wound healing. When there is dysregulation of the cellular and 
molecular components (inflammatory cells, cytokines, growth 
factors, and elevated levels of proteases), chronic wounds 
remain in a persistent state of inflammation. This prevents new 
tissue and blood vessels from forming. Persistent and recurrent 
infections can occur. In 60–90% of chronic wounds, biofilms 
develop, preventing the host’s natural defenses to act [18]. 
Several indicators of biofilm require investigation: prolonged 
infection despite antibiotic treatment, friable granulation tissue 
in the wound bed (looks funny), and a yellow/white gelatinous 
material that is easily removed and reforms quickly. Cleansing 
and debriding are the treatment of choice for biofilm removal.

Wound infections occur across a continuum from con-
tamination to systemic infection. In colonization, microor-
ganisms are present, but are not invasive to the point of an 
overt infection [19]. Healing is not generally delayed. 
Likewise, in colonization, the host is not harmed, though 
there is bacterial growth occurring. Local infection exhibits 
the signs and symptoms of infection, e.g., friable tissue, 
wound breakdown and increased size, pain, malodor, ery-
thema, warmth, swelling at the site, or purulent discharge. 
Note that these signs and symptoms may be subtle or overt. 
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When wounds infection is spreading, systemic symptoms 
begin: extending induration and redness, swelling of the lym-
phatic glands, increasing wound breakdown, malaise, and 
poor appetite. When left untreated or antibiotics fail, the 
infection can become systemic. Unfortunately, diagnostic 
tests for the types and virulence of microbes present can delay 
proper treatment. Current thoughts on treatment rely on 
optimizing the host response, reducing the number of micro-
organisms, and improving the wound environment (TIME). 
It is recommended that the debridement of biofilm and thera-
peutic cleansing occur along with topical antibiotics to pre-
vent further biofilm growth [20, 21]. Systemic antibiotics 
should be carefully chosen to prevent antibiotic resistance.

When acute wounds persist, moisture balance becomes an 
issue. An inadequate amount of wound fluid leads to cell death 
and eschar formation. Excess exudate can lead to protein defi-
ciencies, wound edge and periwound skin maceration, and 
delayed wound healing. There are also increased levels of pro-
inflammatory cytokines and proteases that negatively affect 
the wound bed. It is important to assess the amount and con-
sistency of exudate to identify appropriate treatment modali-
ties, such as antibiotics, topical antiseptics, or specialized 
wound dressings. Negative pressure wound therapy (NPWT) 
and absorbent dressings placed directly in the wound bed are 

frequently used to manage excessive wound exudate [18]. 
Dressings that do not allow excess fluid on the periwound skin 
are preferred, and barrier cream should be considered.

Lastly, the wound edge is assessed. In order to heal, the 
wound edge needs to be in contact with the base of the 
wound. Wound edge problems that interfere with wound 
healing include maceration, dehydration, and undermining. 
When there is significant undermining, migration and epi-
thelialization cannot take place and cause the wound to 
“stall.” Reducing dead space, debriding epibole (rolled edges), 
and managing exudate improve the condition of wound 
edges. If current wound treatment is effective, a 20–40% 
reduction in wound size should occur in the first 2–4 weeks.

37.2.4  Topical Therapy

Providing topical wound treat is a systematic process that begins 
with assessment. Debridement, cleansing, topical products, and 
systemic management are the major component included in the 
process. Research evidence for wound treatment recommenda-
tions is available, but the level of evidence is not strong in most 
cases. There is much work to do! See . Table  37.5 below for 
current wound treatment  recommendations.

       . Table 37.5 Current wound care treatment recommendations

Mechanism of action Guideline recommendations

Debridement – level of evidence = C limited research 
on debridement mechanisms
 Autolytic – mechanism of action. Collection of 
phagocytic cells and proteolytic enzymes using a 
semi-occlusive or occlusive dressing to remove 
necrotic tissue; enhanced by moist wound healing; 
slow method; decreased discomfort
 Enzymatic – mechanism of action. Topical collagenase 
stimulates the breakdown of necrotic tissue; painless. 
Reduces wound trauma
 Mechanical – removal of nonspecific tissue by physical 
force; hydrotherapy, irrigation, wet-to-dry dressings; 
painful; trauma may cause bleeding; time consuming; 
causes skin maceration
 Surgical/sharp – removal of necrotic tissue using scalpels, 
scissors, curettes, laser; requires adequate perfusion; fast, 
tissue selective. May increase the size of wound
 Other – sterile maggots digest devitalized tissue; 
hydrosurgery, ultrasound

Contraindicated in infected wounds. Frequent dressing changes are needed
Apply collagenase directly to wound bed every day; does not harm periwound skin
Dry eschar must be cross-hatched
Contraindicated in wounds with exposed blood vessels
Surgical debridement for extensive necrotic areas to remove tunneling and 
undermining Performed by physician specialist
Conservative sharps debridement removes nonviable tissue only, using sterile 
instruments; performed by trained wound care specialists; avoid sharps debride-
ment in patients who have bleeding problems or are immunocompromised
Maggot treatment may reduce bacterial burden Do not use with hemorrhag-
ing, exposed blood vessels, inadequate perfusion, wounds with sinus tracts or 
deep cavities, or infections
Low-frequency ultrasound assists with removal of purulent drainage and soft 
tissue debridement; fluid sprays large area outside of wound

Cleansing Cleansing solutions
  Cleanse the wound at each dressing change using pH balanced skin
  Cleanser vs. saline. (level of evidence = C)
  Cleansing with water does not increase infection rate (level of evidence = B)
  Avoid use of cleansing solutions meant for intact skin as may be cytotoxic to 

the wound bed
  Heavy exudative wounds or with debris may benefit from a cleanser with surfactant
Cleansing techniques
  Use of technique dependent on wound condition and may be irrigation, 

pressurized irrigation (pulsed lavage); gentle swabbing, showering, bathing
  The recommended pressure for cleansing is between 4 and 15 psi. A 35 ml 

syringe with a 35-gauge needle or angiocath creates a stream of 8 psi
  Prevent environmental contamination when using a lavage technique
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       . Table 37.5 (continued)

Mechanism of action Guideline recommendations

Topical products
Dressing selection is based on wound parameters, e.g., 
exudate. Size, tissue type, location, condition of the 
periwound, goals for healing, pain reduction and odor 
control, cost, availability, and ease of use
Change dressing type as needed over time and change 
in condition. Monitor wound at each dressing change. 
(level of evidence = C)
Consider changing dressing type if exudate strike- 
through is noted between dressing changes

Protective barrier cream
  Protect periwound skin from maceration. Transparent film air exchange 

through dressing. Use on minimal exudative wound
Foam
  Decreased number of dressing changes
  Decreased cost compared with gauze
Hydrocolloid
  Use for stage 2 or 3 injuries with minimal depth, which are not infected
Hydrogel
Used to maintain a moist wound environment. Available in liquid gel or gel pad 
form
Alginate
  Increased absorbency, fewer dressing changes
Hydrofiber
  Increased absorbency, fewer dressing changes
Antimicrobial
  Limit the use of topical antibiotics due to resistance and hypersensitivity
Silver
  Three studies found a greater decrease in wound size, bioburden, and odor
  Decreased number of dressing changes
  May stain periwound
Honey
  Used in heavily exudating wounds. Three studies revealed a greater heal rate 

than control
Specialty products
  Growth factors (level of evidence = B). Requires daily topical application
Biophysical agents
  Electrical stimulation (level of evidence = A)
  Electromagnetic and phototherapy therapy is available but data is insufficient 

to make recommendation
  Low-level laser and ultraviolet light therapy, studies do not support use
  Ultrasound-limited evidence
Negative pressure wound therapy
  Use of subatmospheric pressure via an electronic pump to draw fluid from 

wound (level of evidence = B)
Hyperbaric oxygen therapy – no evidence supporting use in PU
Surgical intervention
  Myocutaneous flaps are surgery of choice due to blood supply
  Optimize nutrition
  Keep area offloaded on a pressure redistribution surface after surgery
  After incision healed, begin a progressive sitting program
  High rate of reoccurrence (up to 85%) with increased mortality rates. (eight 

studies reported)
  Osteomyelitis is the main cause for flap failure

Systemic management of infection   Ischemic tissues in PU have higher rates of infection
  Associated with biofilms;
  PU associated with mortality are likely to have an infected PU, previous stay in 

an intensive care unit; mechanical ventilation; previous use of antibiotics
  PU has up to 75% of bacterial colonization with Staphylococcus aureus and/ or 

gram-negative bacillus. Greater than 50% are multidrug-resistant carriers, 
thus, high risk for bacteremia

  May not exhibit the classic signs and symptoms of infection
  Wound cultures – biopsy is the gold standard. The Levine method of 

swabbing is acceptable if biopsy is contraindicated
  Bioburden is defined as equal or greater than 105 microorganisms cu/cm2

Adapted from Wound, Ostomy and Continence Nurses Society [11]
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It takes a team to effectively care for individuals with 
pressure injuries [22, 23]. In a unidisciplinary team, the phy-
sician, nurse practitioner, or physician assistant provider 
works with the patient and family to establish a plan of care. 
In a hospital or a tertiary wound center, many disciplines 
involved in the care of persons with complex wounds are 
available. Physicians, nurse practitioners, physician assis-
tants, wound specialists, registered dieticians, physical and 
occupational therapists, pharmacists, and nurses are all part 
of the interprofessional team. The team should practice col-
laboratively and develop the plan of care together with the 
patient and family, as communication and collaboration are 
key in the care of complicated wounds to ensure positive out-
comes. It is imperative to know the resources available for 
patients, identify any barriers to comprehensive care, and 
include this in the plan of care as soon as possible. Utilizing a 
team approach in wound care may improve outcomes and 
reduce costs.

Community-dwelling patients depend on their physi-
cians or other primary care providers, for treatment of their 
skin conditions, including pressure injuries. Small or rural 
hospitals are often have limited specialty services. Likewise, 
long-term care nursing facilities are sites where many pres-
sure injuries are treated and managed, but unless this very 
frail and vulnerable patient is able to leave the nursing facility 
to attend a nearby wound care clinic, the patients’ primary 
care provider in the nursing facility is the patient’s only 
resource for evaluation and management of this and every 
problem. Therefore, medical professionals practicing in such 
settings should be prepared to include wound care evaluation 
and management skills in their practice.

Primary care providers may be adequate in some settings 
when there are few comorbidities and the wound is uncom-
plicated. However, the solo healthcare provider may not have 
the knowledge of pressure injury prevention or wound man-
agement, or the tools at hand to provide comprehensive care 
for complex pressure injuries and often refers to others, such 
as a home health agency employing a nurse wound specialist, 
or to a wound care center. Medical professionals should be 
familiar with the resources available to patients in their com-
munity and work collaboratively with specialists in wound 
care when needed.
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38.1  Introduction: Assessment of Patient’s 
Appropriateness for Discharge

 Case

An 81-year-old woman with a past medical history of hyperten-
sion is hospitalized for five days with pneumonia complicated 
by a new diagnosis of atrial fibrillation. While she had resided in 
an assisted-living facility prior to admission, she reports that she 
feels much weaker after spending four days on telemetry, 
mostly in bed. As the team prepares for discharge, what do they 
need to consider? What is the patient’s functional status? What 
kind of monitoring will she need? Will she be discharged on 
new medications?

“Discharge planning” describes the process in which a hospi-
talized patient’s care team creates a unique “discharge plan” 
that details why a patient was hospitalized, what the next 
steps in the treatment and diagnosis are, and what the 
patient’s discharge destination will be. This chapter will 
explore the details of the discharge planning process.

The first step in the discharge planning process entails 
determining whether a patient is suitable for discharge from 
the acute care setting. This includes identifying whether all 
inpatient diagnostic work-ups are complete, whether the 
patient is stable for discharge clinically, and whether an 
appropriate post-discharge location has been established. If 
the clinical team determines that all inpatient testing and 
treatments have been completed and that the remainder of 
the patient’s care plan can be conducted in the outpatient set-
ting, then the team should engage with physical therapy, 
social work, and case management to identify the most appro-
priate post-discharge setting for the patient. For example, in 
the case described above, the patient reports a functional 
decline. This should be evaluated by physical therapy to deter-
mine if she can safely go home or if she will need additional 
supports either at home or at a skilled nursing facility (SNF).

38.2  Determination of the Appropriate 
Post-discharge Setting

There are five major types of post-acute care discharge set-
tings: home, home with services, skilled nursing facilities 
(SNFs), inpatient rehabilitation, and long-term acute care 
hospitals (LTACH). A discharge to “home” implies that a 
patient will be going back to where they lived prior to the 
hospitalization, which might be a house, apartment, assisted 
living, nursing home, homeless shelter, or “the street” (if a 
patient is homeless with no regular shelter use). The determi-
nation of whether a patient should return “home” is often 
made in conjunction with an inpatient physical therapy 
evaluation and consideration of a patient’s cognitive func-
tion. A physical therapist will individualize the evaluation to 
a patient’s home circumstances, including assessing whether 
a patient can climb as many stairs as they may have at home 

and whether the patient has adaptive equipment (e.g., com-
mode, shower seat, etc.) at home to maximize safety and 
comfort post-discharge. The clinician should determine if a 
patient’s cognitive functioning on discharge would permit 
them to live independently or if they will require additional 
support (in terms of medication administration, support for 
activities of daily living (ADLs)) [10].

If the physical therapist determines that a patient would 
benefit from additional physical therapy in order to return 
home safely, the therapist may recommend “home with phys-
ical therapy” which is one of the home services included with 
“discharge home with services.” Besides home physical ther-
apy, other patient needs that might require a discharge “home 
with services” include home infusion needs (e.g., if a patient 
requires additional days of parenteral antibiotics), nursing 
needs (a home visiting nurse might be needed to conduct a 
“home safety evaluation” in which they identify fall risks and 
safety issues in the home), and visiting social work or pallia-
tive care needs.

If the inpatient physical therapy evaluation reveals sig-
nificant deconditioning and weakness that will prevent a 
patient from immediately returning home, the physical ther-
apist may recommend discharge to skilled nursing facility 
(SNF). A skilled nursing facility is what in the United States 
frequently considered a “nursing home”; except in the post- 
discharge setting, patients typically are discharged to SNFs 
for a short course of rehabilitation (usually less than 25 days) 
[4]. At a SNF, a patient will typically receive 1 hour of physi-
cal rehabilitation daily, and other types of care including 
nursing administration of infusion needs, speech therapy, 
social work, and palliative services are also available.

Certain patients, particularly those with long critical care 
stays, may require more extended courses of medical treat-
ment and care. In these cases, long-term acute care hospitals 
(LTACH) and inpatient rehabilitation may be more appropri-
ate. These settings are equipped to manage complex chroni-
cally ill patients, including patients with ventilators, wound 
vacs, and intravenous medication drip needs (such as furose-
mide or heparin) as well as patients who will require inten-
sive rehabilitation (e.g., patients who have suffered acute 
strokes) in the form of physical therapy, speech therapy, and 
occupational therapy. Clinicians should work with their 
hospital-based physical therapists and case managers to 
determine if a patient will require LTACH or inpatient reha-
bilitation.

38.3  Post-discharge Needs and Medications

As a patient nears discharge, the clinical team should con-
sider whether a patient will require any “durable medical 
equipment” (e.g., commodes, shower chairs, a wheelchair) 
on discharge. This decision should be made after discussion 
with the physical therapist who evaluated the patient. Any 
recommended “DME” can be ordered via a prescription, but 
certain larger items (e.g., a hospital bed) may need to be 
ordered prior to discharge.
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Some patients may require ongoing nutrition and IV 
antibiotics on discharge. When caring for patients who are 
receiving enteral nutrition (“tube feeds”), parenteral nutri-
tion (“TPN”), or IV antibiotics, it is important to ask who, 
what, where, and how long the patient will require these 
products.

When a patient needs tube feeds/TPN/IV antibiotics on 
discharge, ask:

 5 Who? Who will administer this? A home nurse? A 
family member? Who will monitor the tests that the 
patient needs?

 5 What? What product does the patient need? Has the 
dose stabilized, or will it require monitoring? What type 
of monitoring will the patient need (i.e., electrolytes or 
vancomycin levels, kidney function)?

 5 Where? Where should the patient receive these prod-
ucts? At home or in a post-acute care site? The patient’s 
insurance type may affect their ability to receive these 
products at home.

 5 How? How often will the patient need to have these 
products administered? How will the patient receive 
these products? Does the patient have a midline or 
peripherally inserted central catheter (PICC) in place? 
Does the patient have a feeding tube? How long will the 
patient require antibiotics or nutrition support?

Some patients will require home oxygen, although recent 
studies suggest that home oxygen is less effective than previ-
ously thought. If a provider anticipates that a patient will go 
home with oxygen, it will be important to notify social work 
and case management so that they can assist with contacting 
an oxygen delivery company prior to discharge. Typically, a 
prescription will also be required for home oxygen.

Medication reconciliation is also a vital part of the dis-
charge planning process. Many institutions require medica-
tion reconciliation on admission, and on discharge, a process 
will need to take place to establish which medications are 
being started, which home medications that the patient may 
have previously taken should be stopped, and which home 
medications should be continued or changed.

Some medications are high risk and require additional 
preparation on discharge. For example, anticoagulation med-
ications require planning including whether a patient will 
need serial INR checks and where this might take place and 
whether newer oral anticoagulants require a prior authoriza-
tion in order for a patient to fill them. In the case described at 
the beginning of this section, the patient has been given a 
new diagnosis of atrial fibrillation and will likely require anti-
coagulation on discharge. If she is starting an oral anticoagu-
lant, the team will need to confirm that the patient can fill 
this on discharge. If she starts warfarin, the team will need to 
clarify with the patient’s primary care doctor where the 
patient’s INR (warfarin monitoring) will be conducted and 
who will advise her on dosing adjustments.

If a patient has a new diagnosis of diabetes, or is starting 
insulin for the first time, insulin teaching will be required 
prior to discharge. Typically, the patient’s bedside nurse can 

conduct insulin teaching with a patient in the days leading up 
to discharge. With the recent rising costs of insulin, it is 
extremely important that the clinician confer with social 
work to determine which insulin regimen a patient’s insur-
ance coverage will include.

38.4  Post-discharge Follow-Up After 
Hospitalization

Close outpatient follow-up with a patient’s primary care pro-
vider or subspecialist (if the hospitalization was related to the 
respective comorbidity) is regarded as a crucial aspect of dis-
charge planning. Despite its perceived importance, the ideal 
interval between hospital discharge and primary care or sub-
specialty follow-up is unknown. However, there are recom-
mended time intervals for post-discharge follow-up 
appointments for patients with certain diagnosis. The recom-
mended follow-up for patients admitted to the hospital with 
an acute congestive heart failure exacerbation is 7–14  days 
from discharge [12, 17]. For patients admitted to the hospital 
with an acute COPD exacerbation, the 2017 GOLD guide-
lines recommend post-discharge follow-up within 1 month 
of discharge [3]. For medical patients admitted with other 
diagnoses, the literature suggests that the highest risk patients 
should receive follow-up within 7 days of discharge [9].

There are clinical and nonclinical patient factors that help 
providers determine patients at high risk for readmission and 
who would therefore benefit from early follow-up. Clinical 
factors that make a patient high risk for readmission are the 
use of high-risk medications (antibiotics, steroids, anticoagu-
lants, narcotics, antiepileptic medications, antipsychotics, 
antidepressants, and hypoglycemic agents), polypharmacy, 
having more than six chronic conditions, and having a diag-
nosis of either advanced chronic obstructive pulmonary dis-
ease, congestive heart failure, stroke, cancer weight loss, 
depression, or sepsis. Nonclinical factors that increase a 
patient’s risk for readmission to the hospital include prior 
hospitalization with prolonged length of stay, insurance sta-
tus (uninsured patients and patients with unsupplemented 
Medicare and Medicaid), black race, low health literacy, 
lower socioeconomic status, and discharge against medical 
advice [2, 5]. Therefore, if a patient has any of these factors, 
follow-up within 7 days of discharge should be strongly con-
sidered (. Table 38.1).

38.4.1  Patient Instructions

At discharge, the patient should be provided with verbal and 
written instructions that help guide them in their transition 
from the hospital. The average US resident reads at or below 
an eighth grade reading level, and the average Medicare ben-
eficiary reads at a fifth grade level. Most patient education 
materials however are written at high school and college read-
ing levels, well above the literacy level of most Americans. To 
maximize comprehension, a patient’s discharge instructions 
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should be targeted to an eighth grade level at the minimum 
but should strive for a target reading level of fifth grade which 
is the recommended level of literacy for patient education 
materials [1, 15]. There are several tools available which can 
be used to assess the readability of a document and include 
the Flesch Reading Ease Scale, Flesch-Kincaid Grade Level, 
Gunning-Fog Score, Coleman-Liau Index, and Automated 
Readability Index (ARI). The Flesch Reading Ease Scale and 
Flesch-Kincaid Grade Level are familiar to most providers as 
they are the tools used by Microsoft Word to check the read-
ability of documents.

The Flesch Reading Ease Formula uses the sentence length 
(number of words per sentence) and the number of syllables 
per word in an equation to calculate the reading ease.1 The 
score ranges from 0 to 100. The higher the number, the easier 
the text is to read. Scores between 90 and 100 are considered 
easily understandable by an average fifth grader, scores 
between 60 and 70 are considered easily understood by eighth 
and ninth graders, and scores between 0 and 30 are consid-
ered easily understood by college graduates. The Flesch-
Kincaid Reading Grade Level Formula also uses sentence 
length and syllables per word.2 The result is a number that 
corresponds with a US grade level (e.g., a score of 9.3 means 
that a ninth grader would be able to read the document).

1 RE = 206.835 − (1.015 × ASL) − (84.6 × ASW); RE = readability ease; 
ASL = average sentence length; ASW = average number of 
syllables per word.

2 FKRA = (0.39 × ASL) + (11.8 × ASW) − 15.59; FKRA = Flesch-Kincaid 
Reading Age; ASL = average sentence length; ASW = average 
number of syllables per word.

When writing discharge instructions, it is important to keep 
in mind that the instructions should be written in clear and 
plain language. The use of jargon, technical, or scientific lan-
guage should be limited. If the use of jargon or technical terms 
is necessary, they should be defined first and then explained in 
language that the patient will understand (e.g., say high blood 
pressure not hypertension) [13]. Other tips to increase the read-
ability of a patient’s discharge instructions include writing in the 
active vs passive voice, short sentence length (<15 words), and 
avoidance of multisyllabic words (>2–3 syllables) [8].

The patient’s written discharge instructions should be 
brief and focused on the critical information that the patient 
and their families need to understand their disease and man-
age their condition after discharge. The instructions should 
include the following:
 1. Why the patient was admitted.
 2. What they were diagnosed with this hospitalization.
 3. What was done for them in the hospital.
 4. Recommend diet and/or lifestyle modifications after 

discharge (e.g., low sodium diet, fluid restriction, 
smoking cessation, daily weight monitoring, etc.).

 5. What does the patient need to do after they leave the 
hospital (i.e., follow-up appointments, get labs, etc.).

 6. A list of warning signs or symptoms the patient and 
their caregivers should look out for at discharge and for 
which they should call their primary care doctor and/or 
subspecialist or return to the ER.

Example of patient discharge instruction (Flesch-Kincaid 
reading level: sixth grade):

 » Dear Mr. Doe
You came to the hospital with a toe infection (gangrene). It 
was removed by the foot surgeon (podiatrist). You received 
medicines to treat the infection (metronidazole, 
ciprofloxacin, and linezolid). Take these medications at 
home for two weeks. See your foot surgeon in one week. 
He will change the dressing at that time. Follow-up with 
the infectious disease doctor in two weeks. Return to the 
ER if you have fever or worse foot pain.

The patient instructions should also reference medica-
tion changes in an attached medication reconciliation. 
Information in the medication reconciliation should include:
 1. New medications started during the hospitalization
 2. Dose changes of medications the patient was on prior to 

the hospitalization
 3. Medications which need to be discontinued after 

discharge
 4. Medications that the patient was taking prior to the 

hospitalization that may be continued without any 
changes

In addition to written discharge instructions, patients should 
also receive verbal discharge instructions. Verbal discharge 
instructions allow the provider to review the written 

       . Table 38.1 Factors that make a patient high risk for 
readmission to the hospital

Clinical factors Nonclinical factors

High-risk medications
  Antibiotics
  Steroids
  Anticoagulants
  Narcotics
  Antiepileptic medications
  Antipsychotics
  Antidepressants
  Hypoglycemic agents
Having six or more chronic 
conditions
Having one of the following 
diagnoses:
  Advanced chronic obstruc-

tive pulmonary disease
  Congestive heart failure
  Stroke
  Cancer weight loss
  Depression
  Sepsis

Prior hospitalization with 
prolonged length of stay
Insurance status
  Uninsured patients
  Patients with unsupple-

mented Medicare and 
Medicaid

Black race
Low health literacy
Lower socioeconomic status
Discharge against medical 
advice

Table adapted from information from Refs. [2, 5]
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instructions with the patient and their caregivers and check 
for understanding of the discharge instructions. Any mis-
comprehension of the discharge instructions can be clarified 
in real time by the discharging provider. The intent of this 
method is to prevent adverse events related to inadequate 
compression of discharge information. The “teach-back” 
method can be used by discharging providers to check a 
patient or caregiver’s understanding of their discharge 
instructions. This method requires the discharging provider 
to ask the patient to explain in their own words the reason for 
hospitalization and what they need to do after discharge from 
the hospital. It is a way to confirm that the provider has 
explained things in a manner that the patient understands. It 
is important to remember that this is not a test of the patient’s 
knowledge, but a test of how well the provider explained the 
concept. If teach-back uncovers a misunderstanding of the 
discharge instructions and/or reason for hospitalization by 
the patient or caregiver, the provider will need to explain 
things again using a different approach. They should perform 
teach-back again until the patient or their caregiver is able to 
correctly describe the information in their own words [16].

38.4.2  Discharge Summary

The discharge summary is another critical aspect of the 
discharge planning process. It is the primary mode of 

communication between the hospital care team and the 
aftercare providers. The Joint Commission has several 
mandated components that must be included in a patient’s 
discharge summary. The elements include reason for hos-
pitalization, significant findings, procedures, treatment 
provided, and the patient’s discharge condition. The ele-
ments and their consensus definition are shown in 
. Fig. 38.1.

Other important clinical information to add to the dis-
charge summary includes significant laboratory, radiological 
and pathology findings, incidental radiographic findings that 
require non-urgent follow-up, pending test results at dis-
charge, discharge medications, and issues to be addressed at 
discharge [14].

It is important that the discharge summary is com-
pleted in a timely manner in order to reach the primary 
care provider prior to the patient’s scheduled follow-up. 
Ideally discharge summaries should be completed within 
24–48 hours of patient’s discharge and no later than 7 days 
post-discharge [7].

Given the complexity of most hospitalized patients, a 
discharge checklist is a way to ensure that all of the 
patient’s post-discharge needs as well as communications 
have been addressed. An example of a discharge checklist 
endorsed by the Society of Hospital Medicine, which 
includes both required and optional elements, is shown in 
. Fig. 38.2.

Joint
Commission-

mandated
components

Consensus definition

Reason for
hospitalization

Significant
findings

Procedures
and treatment
provided

Patient’s
discharge
condition

Chief complaint (any description of the patient’s primary presenting condition); AND/OR

History of present illness (a description of a patient’s initial presentation to the hospital admission
including a description of the initial diagnostic evaluation)

Primary diagnoses (admission/discharge diagnoses noted in the discharge summary)

Hospital course (a description of the events occurring to a patient during his/her hospital stay); AND/OR

Hospital consults (a description of surgical, medical, other specialty or allied health consults a patient
experienced as an inpatient or a speci�c statement that “no consults” occurred); AND/OR

Hospital procedures (a description of surgical, invasive, non-invasive, diagnostic or technical procedures
a patient experienced as an inpatient or a specific statement that “no procedures” occurred)

Any documentation that gives a sense for how the patient is doing at discharge or the patient’s health
status on discharge

       . Fig. 38.1 Joint Commission-mandated component definitions. (Modified from Ref. [11])
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Ideal discharge of the elderly patient: A hospitalist checklist

Data elements

Processes

Discharge
summary

Patient
instructions

Communication to
follow-up clinician

on day of discharge

X X

X

X

X X

X

X

XX

X

X

X

X

X

X

X X

X

X

X

X

o

X

X

X

o

o

X

o

X

X

X

X -
functional

status
o-

cognitive
status

X

X

X

X

Presenting problem that precipitated hospitalization

Key �ndings and test results

Final primary and secondary diagnoses

Brief hospital course

Condition at discharge, including functional status and
cognitive status if relevant

Discharge destination (and rationale if not obvious)

Discharge medications:

Written schedule

Include purpose and cautions (if appropriate) for each

Comparison with pre-admission medications (new,
changes in dose/frequency, unchanged, meds should
no longer take)

Follow-up appointments name of provider, date,
address, phone number, visit purpose, suggested
management plan

All pending labs or tests, responsible person to whom
results will be sent

Recommendations of any sub-specialty consultants

Documentation of patient education and understanding

Any anticipated problems and suggested interventions

24/7 call-back number

Identify referring and receiving providers

Resuscitation status and any o�er pertinent end-of-life
Issues

       . Fig. 38.2 Ideal discharge of the elderly patient: A hospital checklist. x required element, o optional element. (Modified from Ref. [6])
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39.1   Why Interprofessional Care?

There is mounting and clear evidence that points to the posi-
tive outcomes of interprofessional care. Healthcare systems 
in both the private and public sectors – notably the Veterans 
Health Administration (VHA)  – are mandated to provide 
team-based care. Interprofessional practice is the preferred 
method of care delivery in a range of settings, including hos-
pitals, clinics, emergency departments, homes, long-term 
care facilities, and telehealth. Future clinicians will be in an 
advantageous position if they understand the principles and 
approaches of effective teamwork. When delivering geriatric 
care, interdisciplinary teams are particularly vital [16]. Team-
based care refers to “…the provision of health services to 
individuals, families, and/or their communities by at least 
two health providers who work collaboratively with patients 
and their caregivers- to the extent preferred by each patient- 
to accomplish shared goals within and across settings to 
achieve coordinated, high-quality care” [20]. Interdisciplinary 
teamwork is a multilayered process whereby different staff 
members work collaboratively and share their knowledge, 
skills, and expertise in order to affect patient care [22]. 
Interprofessional care encompasses collaboration and coor-
dination to provide wide-ranging levels of care to patients.

Clinicians caring for older persons have been at the fore-
front of interprofessional care. The first reported interdisci-
plinary healthcare teams trace back to World War II, where 
the poor and underserved sought access to healthcare at 
community health centers [2]. Members of healthcare teams 
are expected to work collaboratively to better understand the 
shared objectives of caring for elderly patients and to deliver 
the highest quality of care [3]. Many older adults have com-
plex healthcare needs which must be addressed by clinicians 
from several disciplines [14]. For some, this means managing 
multiple chronic conditions. Common geriatric syndromes 
such as falls, depression, delirium, dementia, frailty, and uri-
nary incontinence often lead to comorbidities and poor 
health outcomes among older adults [10]. An interprofes-
sional team approach has been found to improve patient out-
comes and patient safety [3]. Geriatrics education and 
training on interprofessional collaboration can take many 
forms in geriatrics, from lectures, case discussions, work-
shops, rotations in geriatric evaluation clinics, and home 
visits [14, 16, 19].

The importance and benefits of interprofessional team-
work in healthcare have been more clearly demonstrated in 
the last 15 years [18, 22, 25]. High-profile national initiatives 
such as the US Department of Health and Human Services 
(HHS) Agency for Healthcare Research and Quality (AHRQ) 
funded TeamSTEPPS have been effectively engaging health-
care organizations, leaders, staff, funding agencies, and 
insurers in advancing the interprofessional practice move-
ment [1]. Other initiatives, such as the Minnesota-based 
National Center for Interprofessional Practice and Education 
organization, align interprofessional education and collab-
orative practice by providing resources, evidence, and leader-
ship through public-private partnerships [23].

In this chapter, we cover the major components and pro-
cesses of interprofessional team-based care and discuss their 
impact on patient outcomes. We use the case of Jim Rich, an 
84-year-old Korean War Veteran, to illustrate the impor-
tance, potential pitfalls, and nuances of effective and compas-
sionate teamwork. In this case, we follow Mr. Rich from his 
admission to a nursing home to the last days of his life.

Introducing Mr. Rich
Jim Rich is an 84-year-old Veteran who was recently 
admitted to the nursing home following an above-the-
knee amputation of his right leg. After drinking one 
night, he fell while walking to the bathroom in the 
dark and fractured his right ankle. He did not seek help 
for several days, as he did not recognize the severity of 
the injury. He was admitted to the hospital with a 
gangrenous right foot, which led to an above-the-
knee amputation because of poor circulation. At the 
time of hospital admission, he was noted to be 
disheveled and poorly nourished. A psychiatric consult 
was obtained, and it noted that he appeared to be 
severely depressed. During the hospital stay, Mr. Rich 
was started on antidepressants. He was discharged to 
the nursing home on antidepressant medications and 
has a scheduled follow-up visit with the psychiatrist. 
He understands that placement in a nursing home is 
necessary for rehabilitation and that he will eventually 
get a prosthesis so that he will be able to walk again. 
Medicare benefits will probably cover the first 20 days 
of his stay as well as a portion of the next 80 days as 
long as he requires skilled services to progress with his 
rehabilitation.

39.2   The Evidence

Interprofessional collaboration has a number of benefits, 
including improved quality of care, health outcomes, 
enhanced systems and processes, and patient safety [17, 28, 
29]. Interprofessional care decreases the likelihood of ser-
vice duplication, reduces the risk for medication errors, 
and eases patient transitions between sites of care. It also 
permits healthcare practitioners to practice specific clinical 
skills at the “top of their licenses,” which assists in evenly 
distributing workload among team members. In healthcare 
settings, this is particularly important because there may be 
clinician shortages and overburdened administrative infra-
structures, particularly on busy services such as inpatient 
units, emergency rooms, and outpatient clinics. In the field 
of geriatrics, collaborative teamwork is especially needed 
because of the presentation of patients with multiple 
comorbidities and psychosocial and economic challenges. 
When team members share ideas, expertise, knowledge, 
and skills pertinent to their disciplines, the older patient 
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benefits from a collaboration which takes into account the 
“whole person” with respect to medical, psychosocial, fam-
ily, and economic needs. It is important to note here that 
optimal geriatrics teamwork includes family and caregiver 
input as well.

39.3   History of Interprofessional Practice 
and Team-based Care

Over the last 20 years, the need for interprofessional care has 
been demonstrated and reinforced in various forms. VHA 
has been a leader in developing interprofessional programs 
and services in the fields of geriatrics, hospice, and palliative 
care [4]. Additionally, VHA has had a long-standing commit-
ment to workforce development as demonstrated through 
both interprofessional education and practice [9]. VHA has 
explored several approaches to integrating interprofessional 
education into clinical settings, which include offering robust 
clinical placement settings to associated health trainees, 
hosting interprofessional palliative care fellowship programs, 
expanding training and education programs into rural and 
highly rural areas, and leading an initiative to develop strate-
gies for integrating education into the VHA’s model for 
patient-centered care [9]. The VHA model of interprofes-
sional care, known as the Patient Aligned Care Team (PACT), 
was initiated in 2010 and is the VHA’s form of the patient-
centered medical home model being used in the private sec-
tor [26]. The PACT model provides Veteran-driven, 
personalized care in the form of teamlets in an effort to 
improve care coordination for Veterans.

Although much of the evidence has shown that effective 
teamwork is fundamental to successful healthcare delivery, 
there has been less research done that addresses how indi-
vidual healthcare professionals may contribute to successful 
teamwork [15]. Education and training needs of team mem-
bers should be explored, and team-based competencies 
should be clearly established to help identify what makes 
effective team members [15]. To best foster interdisciplinary 
evidence-based practice, there needs to be a paradigm shift 
among team members across disciplines to move from an 
individual professional mentality to a synergistic, collabora-
tive approach to care [24].

An Institute of Medicine (IOM) report in 2003 pointed to 
the pressing need for an overhaul in health professions edu-
cation because education had not successfully kept up with 
developing changes in the healthcare system, patient demo-
graphics, and practice environments [11]. Subsequent IOM 
activities addressed five competencies in health professions 
education, including (1) patient-centered care, (2) interdisci-
plinary teams, (3) evidence-based practice, (4) quality 
improvement, and (5) informatics [12]. It was recommended 
that clinicians “cooperate, collaborate, communicate, and 
integrate care in teams to ensure that care is continuous and 
reliable” [12].

In 2008, the Institute of Medicine released Retooling for 
an Aging America: Building the Health Care Workforce, which 

highlighted a looming healthcare crisis relating to the care of 
older adults in the United States [13]. The report underscored 
the lack of geriatrics-trained healthcare specialists needed to 
care for the expanding aging population and issued a call for 
action to educate and train healthcare providers and infor-
mal caregivers to increase their geriatric competence [13]. 
The healthcare workforce receives minimal to no geriatrics 
training, and it is vital that direct practice workers as well as 
other healthcare professionals, paraprofessionals, and unpaid 
caregivers have a fundamental knowledge of geriatrics. 
Recruitment and retention of geriatrics-trained specialists 
play a pivotal role in this shortage, as does lack of interest and 
available training and education programs [13]. With regard 
to medicine, less than 3% of medical students choose to take 
geriatrics electives in medical school [21]. As students move 
from medical school through residency programs, there are 
limited opportunities to complete geriatric fellowships in the 
United States. The American Geriatrics Society recognizes 
this shortage as well as the growing need for caring for older 
patients with multiple chronic conditions and functional 
limitations in the rapidly aging society.

Several team initiatives have been developed in recent 
years such as the John A.  Hartford Foundation funded 
Geriatric Interdisciplinary Team Training (GITT) Program, 
initiated in 1995, geared to improving care for older adults by 
enriching interdisciplinary training of healthcare trainees in 
social work, nursing, and medicine [7]. In 2010, the VHA 
Office of Rural Health Geriatric Scholars Program adapted 
GITT for rural VHA providers; this program, referred to as 
Rural Interdisciplinary Team Training (RITT), is now in its 
eighth year and has trained over 1500 rural clinicians and 
staff at 106 clinics.

TeamSTEPPS is an evidence-based teamwork model 
aimed at improving communication and teamwork skills for 
healthcare professionals, which was launched in 2003. 
Developed by the U.S. Department of Defense’s Patient Safety 
Program in collaboration with the U.S. Department of Health 
and Human Services Agency for Healthcare Research and 
Quality [1], it provides ready-to-use materials and training 
curriculum for healthcare professionals. Prior to the devel-
opment of TeamSTEPPS, there was no consensus model of 
teamwork in healthcare.

Let’s revisit the case of Mr. Jim Rich, who was admitted 
to the hospital after his fall. The geriatrics inpatient team 
was consulted on the case and found the following upon 
admission.

Mr. Rich
Past Medical History:
1. Hypertension
2. Forty pack-year history of smoking
3. History of myocardial infarction 8 years ago (after 

which he quit smoking)
4. Alcoholism for which he has been treated 2–3 times

Interprofessional Care: Why Teamwork Matters
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39.4   Types of Teams

The gold standard for teamwork has evolved greatly over 
the years [27]. Depending on the clinical setting, there 
may be major differences in what healthcare teams look 
like. The three most common types of healthcare teams are 
multidisciplinary teams, interdisciplinary teams, and trans-
disciplinary teams. Each type of team serves a specific pur-
pose and function [8, 17]. In this chapter, we will 
distinguish between multidisciplinary and interdisciplin-
ary healthcare teams and describe their purpose in a 
healthcare setting.

39.4.1   Multidisciplinary Team

In multidisciplinary teams, team members work alongside 
each other to provide patient care. Team members function 
within their own discipline, so they are only responsible for 
completing specific tasks relating to their respective disci-
pline. For example, a physician may be the sole team mem-
ber to diagnose and treat an illness. That physician may 
then ask the pharmacist on the team to counsel the patient 
on medication use and safety. The pharmacist may subse-
quently refer the patient to the social worker on the team to 
help coordinate resources in the community. As illustrated, 
each team member has a designated role in caring for the 
patient. While each team member is contributing to the 
overall care of the patient, the roles are clearly distinct 
among team members. While effective multidisciplinary 
teamwork is not impossible to achieve, there are some chal-
lenges that may arise when utilizing a multidisciplinary 
approach.

First, team members might layer chart notes, orders, and 
medications, which may cause confusion and unnecessary 
work among team members. There may also be an increased 
risk of uncoordinated care delivered by multiple professions, 
due to the lack of communication within team members. As 
a result, patients may suffer due to the lack of proper coordi-
nation. Additionally, some of the difficulties that occur in 
multidisciplinary teams stem from differing attitudes about 
what constitutes as the best health outcome [6]. Team mem-
bers from different disciplines may have varying opinions on 
what an ideal health outcome looks like and often turn to 
their own profession for guidance, resulting in different 
allegiances [6].

39.4.2   Interdisciplinary Team

Interdisciplinary teams differ from multidisciplinary teams in 
several important ways. In an interdisciplinary team, team 
members have shared responsibility in decision making. 
Each individual member of the team is contributing to reach 
a common goal, following the same protocols. Individual 
disciplines contribute to integrated assessment and care 
plans for the patient. Communication and collaboration 

Allergies: No known allergies
Medications: Sertraline 50 mg qd; amlodipine 

5 mg qd; Tylenol #3 1 tab q 6 hr prn pain
Social History: Jim Rich is a retired insurance 

salesman from a small town who was living alone in an 
apartment. He has had a long history of alcoholism 
and has gone through treatment “two or three times” 
with his wife’s support while she was living. Since her 
death 1 year ago, he has become more and more 
isolated, drinking heavily alone in his apartment. He 
has about $5000 in a savings account which he hopes 
will cover his funeral expenses. He lives on his Social 
Security check, which is about $1300/month. Mr. Rich 
has had to borrow money from his daughter at times 
to make ends meet. His son John and daughter Julie 
are both married and have responsibilities of their 
own. At one point in his life, Mr. Rich was active in his 
community, serving as president of the local Rotary 
Club, and involved with little league. Now, he mainly 
watches TV and reads the newspaper.

Review of Symptoms: Stump pain; poor circula-
tion in left leg; constipation; depression; hard of 
hearing; alcohol abuse

Activities of Daily Living (ADLs): Able to feed, 
dress, and bathe himself; assistance to toilet × 1; 
assistance to wheelchair × 1

Instrumental Activities of Daily Living (IADLs): 
Although able, he exhibits signs of lack of interest in 
many activities.

Advanced Directives: He has no living will or 
healthcare proxy.

Environment: Currently lives in nursing home for 
rehabilitation. Previously lived alone in an apartment.

Physical Exam: Weight: 200 lbs. Height: 6′2″ BP: 
146/90 P: 80

On exam, Mr. Rich is alert, oriented, and pleasant, 
although responses are limited to a few words. His 
only complaint is occasional pain in the amputated leg 
at night and constipation. His vision is excellent with 
corrective lenses; he can easily read newsprint. His 
hearing is moderately impaired on gross exam. Chest 
is clear. Cardiovascular exam reveals a regular heart 
rate, no murmur or gallop. Abdominal exam reveals 
bowel sounds throughout, although he has a large 
amount of hard stool in his rectum. Examination of his 
left lower extremity reveals normal proximal pulses, 
but diminished distal pulses. There is an absence of toe 
hair on the left foot and a mild rubor when the foot is 
dangling. The right stump is wrapped with a compres-
sion bandage and shows a well-approximated healing 
incision and some mild edema. The skin over the lower 
portion of the sacrum is noted to be red and non-
blanching.

MMSE: 27/30; Mr. Rich had to be prodded for 
answers, but usually responded correctly.
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within the team often results in a positive role overlap. With 
an interdisciplinary team approach, team members must 
consider the contributions of other team members when 
making their own contributions. Also, in interdisciplinary 
teams, clinicians are generally free to work at the “top of their 
licenses,” which refers to working at the maximum extent of 
training and not spending unnecessary time completing 
tasks that someone else on the team can perform. This is a 
critical component of interdisciplinary teams, because it 
enables healthcare professionals to maximize their time, 
efforts, and contributions on the team. This is especially 
important for busy physicians, whose time is often limited 
due to high patient caseload.

While the interdisciplinary approach to care has increas-
ingly become accepted as the preferred model of care deliv-
ery in healthcare settings, interdisciplinary teams may also 
experience unique challenges. Some examples of possible 
challenges faced by interdisciplinary team members may 
include opposing goals and objectives between team mem-
bers; communication issues both within the team and within 
the broader senior management of a given organization; mix-
ing of professional roles and responsibilities; issues with 
morale and motivation; and differing opinions on patient 
interventions and outcomes [22]. At their highest levels of 
functioning, interdisciplinary teams may also be referred to 
as “transdisciplinary.” This occurs when team members often 
cross traditional professional and disciplinary boundaries to 
work together in providing patient care and share disciplin-
ary roles.

39.5   Team Members

The size of healthcare teams, as well as the team composition 
varies significantly depending on the healthcare setting and 
purpose of the team. . Table 39.1 provides a snapshot of dis-
ciplines who may work on teams with brief descriptions of 
required education and training, scope of practice, and typi-
cal team roles. There are variances among US states in scopes 
of practice in some cases; for the purpose of this table, we 
have used New York State as an illustration.

39.6   Healthcare Settings

Interprofessional care often includes coordination of care 
services, management of chronic health conditions, or refer-
rals to other providers. There are several types of healthcare 
settings involved in team practice. Here are the most com-
mon settings where interprofessional care is delivered to 
older adults:

 5 Hospital/institutional care (inpatient setting)
 5 Outpatient clinic
 5 Office
 5 Managed care organizations
 5 Hospitals (proving general care, acute care, or specialty 

care)
 5 Long-term care facilities (e.g., nursing homes, assisted 

living facilities)
 5 Outpatient clinics
 5 Ambulatory or surgical care centers
 5 Doctor’s offices (generalist or specialty practice)

Now let’s revisit Mr. Rich, who was discharged from the hos-
pital to his home 1 month ago. His son, David Rich, is very 
concerned about his father and has called the hospital geria-
trician at least twice a week since he left the hospital. The 
geriatrician recommends that he try to get an appointment at 
the nearby VHA medical center where there is a well-known 
geriatrics clinic. His son calls and is able to get an appoint-
ment the next week because of a cancellation. The clinic geri-
atrician notes that Mr. Rich’s weight has dropped from 200 to 
188 pounds since he left the hospital 5 weeks ago and that his 
blood pressure has risen from 146/90 to 180/100. The physi-
cian is also worried because Mr. Rich is unkempt, wearing his 
slippers to the appointment, and smells of alcohol. Also, his 
stump has not yet healed and he has some yellow discharge 
from the incision site. In addition, he has a new stage 2 pres-
sure ulcer on his sacrum.

39.7   Geriatrics Healthcare Teams

Geriatrics healthcare teams may vary a great deal in clinical 
focus. This is usually contingent upon where care is being 
delivered. Many healthcare settings throughout the United 
States still do not have existing geriatrics healthcare teams in 

Mr. Rich
One day after Mr. Rich was admitted to the hospital, 
the geriatrics inpatient team rounded and saw 
Mr. Rich. At the weekly team meeting the next day, 
the team sat down to discuss his case and develop a 
care plan. The team members at the meeting 
included the physician, registered nurse, social 
worker, physical therapist, pharmacist, and dietician.

Based on what you know about Mr. Rich at this 
point in time, think about the following questions:
1. What are the important issues affecting Mr. 

Rich’s health? What are the social issues affecting 
his lifestyle?

2. What is the team’s primary goal for this patient? 
Which team members should be assigned to 
dealing with Mr. Rich’s various needs?

3. How can the team address Mr. Rich’s financial 
situation?

4. Consider community and family resources. How 
might they be utilized to improve Mr. Rich’s 
condition?

5. What are the advantages of the team approach 
for Mr. Rich?

Interprofessional Care: Why Teamwork Matters
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place. Below are examples of the most common types of 
healthcare teams present when working with older adults:

 5 Geriatrics team
 5 Palliative care team
 5 Geriatrics palliative care/oncology team
 5 Pain management team
 5 Special focus teams (liver, cancer, addiction, etc.)

39.8   Key Elements of Team Effectiveness 
and Efficiency in Geriatrics Practice

Having clearly defined team goals is one of the most impor-
tant elements that will drive a team’s success. Additionally, 
having strong communication among team members and 
understanding professional differences will result in better 
patient care [5]. Other factors that may impact team effec-
tiveness and efficiency include the following:

 5 Understanding the agency/organizational mission
 5 Identifying operational, measurable objectives for all 

team members
 5 Ensuring that administrative and clinical systems are in 

place to ensure successful teamwork
 5 Having clearly defined tasks and labor division among 

team members (e.g., assign responsibilities/tasks across 
the team)

 5 Team training and education opportunities
 5 Ongoing team training is necessary
 5 You can cross-train team members to substitute other 

roles
 5 Training for functions

Engaged and effective teams have strong relationships and 
clearly identified team functions. . Figure 39.1 represents the 
key components of strong relationships as well as the ideal 
functions of the healthcare team as identified in the VHA 
PACT model. As team relationships and functions increase, 
so will the effectiveness of the team. There are two sides that 
must work simultaneously together in order to achieve 
engaged and effective teams. These include Team Relationships 

and Team Functions. Components of successful team rela-
tionships include civility, respect, psychological safety, and 
cohesiveness. Components of effective team functions 
include team purpose and methods, clarity of roles and 
responsibilities, effective communication, and team respon-
siveness and awareness.

39.9   Team Challenges in Interprofessional 
Care

Some of the challenges for team members when providing 
interprofessional care include changing roles of healthcare 
professionals, varied settings of care, medical hierarchies, 
and team instability. The most common challenges for team 
members are related to cohesion, communication, role clarity, 
transitions, and phases.

 5 Cohesion
 5 Team cohesion is based on civility, respect, and 
psychological safety.

 5 Team agrees on acceptable behavior(s).
 5 Team encourages open and balanced discussion.

 5 Communication
 5 Open, honest discussion is important.
 5 Team members need to be truthful.

Team relationships

Cohesiveness Team responsiveness
& awareness

E�ective communication

Clarity of roles and
responsibilities

Team purpose & methods

Psychological safety

Respect

Civility

Team functions

       . Fig. 39.1 Engaged and effective teams. (Adapted from the VHA 
PACT Training Manual train-the-trainer materials, as developed by the 
VHA National Center for Organization Development, October, 2010)

Mr. Rich
While Mr. Rich was at the VHA geriatrics clinic, he 
was also seen by the social worker because of Dr. 
Wallace’s concerns about his appearance and his 
son David’s distress about his condition. The next 
day, at team rounds, Mr. Rich was presented to the 
team. David is invited to join the discussion about 
his father and his treatment plan. Dr. Wallace 
wants Mr. Rich to be placed in a nursing home, but 
his son, David, is uncertain on what to do, and Mr. 
Rich’s daughter, Julie, has deferred decision 
making to her brother. Mr. Rich wants to stay in his 
home.

Think about the following issues and tasks facing 
the members of the geriatrics team as Mr. Rich 
continues to decline:
1. What are the important issues facing Mr. Rich 

and his family at this time?
2. How should the team consider issues of patient 

autonomy versus beneficence given that Mr. 
Rich has no living will or healthcare proxy?

3. How can community and personal resources and 
entitlements be used in developing a plan of 
care?

4. In developing the care plan, which tasks should be 
delegated to which team members?

5. What would have happened if Mr. Rich didn’t 
have a team caring for him?

 A. M. Hintenach and J. L. Howe
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 5 Team should identify efficient mechanisms for 
information exchange.

 5 All team members should have the opportunity to 
participate in discussions and provide feedback.

 5 Role Clarity
 5 Team members should have formally designated 
roles.

 5 Team should understand what roles can be shared 
among different members.

 5 Team members agree how work is to be carried out.
 5 Transitions

 5 Team should carve out ample time for effective 
communication.

 5 Lack of understanding along continuum of care 
results in poor transitions.

 5 Team should be able to negotiate between VA and 
non-VA healthcare systems as necessary.

 5 Phases [5]
 5 All teams go through team phases – forming, norm-
ing, confronting, performing, and leaving.

 5 Forming – getting to know team members
 5 Norming – shared expectations among team members
 5 Confronting – working conflict out with team 
members

 5 Performing – team functioning smoothly
 5 Leaving – team readjustments due to team member 
turnover

39.10   Physician as a Team Leader

With so many possible members of a healthcare team, team 
members may occasionally get confused or frustrated by a lack 
of a clear team leader. Regardless of team size or setting, there 
should be an established team leader who helps lead the team 
to make decisions and hold individual members accountable 
for their contributions (or lack thereof). A leader models team 
behaviors for other members and encourages junior members 
of the team to become integrated members of the team, along-
side seasoned clinicians. Physicians often assume team leader-
ship roles since they are ultimately responsible for the overall 
care being provided to the patient. It is important that physi-
cian leaders be sensitive to other disciplines and properly 
manage team conflict, keeping teams current, emerging, and 
effective. Physicians should model appropriate leadership by 
working collaboratively with other team members to work 
efficiently and overcome any challenges that may arise.

So, to conclude the case of Jim Rich, he was admitted to the 
nursing home, where he died 5 days later. While his death was 
unexpected, his son and daughter were relieved that he did not 
die alone in his apartment and that he was no longer suffering. 
David and Julie were pleased with the team-based care that 
Mr. Rich had received up until the end of his life and vowed to 
complete their own advance directives and express their 
healthcare wishes to their respective families. They made small 
donations in their father’s name to the hospital, outpatient 
clinic, and nursing home facilities that cared for their father.

Benefits of Interprofessional Care
The benefits of interprofessional care in the case of Mr. 
Rich include the following:

 5 Timely, coordinated care
 5 Ease in transitions of care
 5 Productive and civil communications among team 

members
 5 Input from Mr. Rich’s family members

39.11   Looking Ahead to the Future

With the aging of the Baby Boomers, the need for high-
quality care is as great as ever. Providing interprofessional 
care is the cornerstone of successful healthcare delivery. 
While healthcare teams may vary in their structures and pro-
cesses, all team members should remain active, participatory, 
and engaged members of the team. Teams must identify chal-
lenges early on and work together to be as effective and effi-
cient as possible. This will help establish and maintain trust 
within team members. Additionally, team members need to 
work together to create a culture of open communication and 
continuous learning from team members. Shared goals and 
clearly defined values of team members make for strong, 
cohesive teams. The physician’s role as a team leader plays an 
important part in successful interprofessional care. Managing 
team dynamics is everyone’s responsibility and will help fos-
ter a healthy, collaborative environment for all team mem-
bers to contribute to the care of older adults.
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40.1   Introduction

The number and proportion of the US population aged 
65 years and older is in a period of rapid growth. An increase 
in average life expectancy over the past several decades and 
the aging of the baby boomer generation are two factors driv-
ing this trend. The US Census Bureau has projected the per-
cent of the US population aged 65 or older to steadily 
increase, from 14.5% in 2014 to 23.5% by 2060.[16] At the 
same time, as advances in medicine over the past century 
have steadily reduced mortality from infectious diseases, 
heart attacks and strokes, and even certain cancers, the prev-
alence of chronic illnesses across the US population has 
emerged as a looming challenge to the US healthcare system, 
with 60% of adults in America living with at least one chronic 
illness [14].

Chronic illnesses  – those of slow progression and long 
duration  – are often degenerative and generally incurable. 
Hypertension, diabetes, and congestive heart failure are but a 
few of the more pervasive chronic conditions. While the 
prevalence of chronic illness is widespread within the United 
States, it is mostly concentrated among the elderly. Over 80% 
of Americans 65  years and older struggle with multiple 
chronic illnesses, compared to 42% of all US adults [14].

Those with chronic illnesses often suffer limitations in 
physical and social functioning. They also utilize the health-
care system most heavily, stressing system resources and driv-
ing up healthcare costs significantly. Those with chronic 
illnesses typically see a higher rate of ER visits, hospitaliza-
tions, and rehospitalizations for the same condition [2]. 
Healthcare costs rise dramatically as the number of chronic 
conditions increase. While those with five or more co- 
morbidities make up only 12% of the US adult population, 
they account for 40% of healthcare spending [14]. The inci-
dence of multiple chronic illnesses increases with age. In 2013, 
chronic illnesses accounted for 66% of US healthcare costs 
across the whole population, but 95% of the healthcare costs 
for those 65 years and older went to chronic diseases [16].

The traditional strength of the US healthcare system has 
been its ability to respond to episodes of infectious disease or 
to acute events, such as heart attack and stroke. For many 
decades, research investment and practice models were 
structured around reacting to such acute, episodic events of 
disease-specific illness to produce a cure. In turn, the 
Medicare fee-for-service reimbursement scheme was 
designed to work with event-driven periodic care.

However, a healthcare system built around episodic care 
can be problematic for an older patient with chronic illness 
requiring coordinated, long-term management. Older 
patients have different care needs than younger patients [15]. 
Caring for a geriatric patient is labor and time intensive. 
Primary and geriatric care is not well reimbursed. This often 
forces the provider to see patients every 15 minutes, which 
allows insufficient time to conduct a comprehensive exam for 
a geriatric patient with multiple chronic conditions. Providers 
can become overwhelmed with the responsibilities of geriat-
ric care, leading to provider burnout. As well, a patient who 

must routinely see multiple providers for different conditions 
can receive inconsistent advice or be prescribed more medi-
cations than are therapeutically necessary (polypharmacy). 
This ultimately results in poor care coordination and frag-
mented care for an increasingly elderly population [10].

40.2   Adapting to a Model of Chronic Care

By the mid-1990s, it had become apparent that the tradi-
tional structure of the healthcare system was ill-designed to 
effectively manage chronic disease. Deficiencies in the sys-
tem were identified, such as:

 5 Time-pressed practitioners unable to perform time- 
consuming comprehensive exams

 5 Lack of care coordination within and between provider 
practices, leading to fragmented care

 5 Lack of active follow-up on patient progress between 
visits

 5 Patients inadequately educated to manage their illnesses
 5 Provider burn-out due to the demands of a patient 

population with multiple co-morbidities
 5 A healthcare financing system designed to reimburse 

face-to-face caregiving focused on affecting a cure rather 
than facilitating preventive and long-term management 
of chronic illness

These concerns led to development of new models of deliver-
ing healthcare, with a shift in focus from episodic cure to 
long-term care. One of the first and most widely accepted of 
these is the Chronic Care Model (CCM), sometimes called 
the Wagner model. It was developed by Dr. Ed Wagner and 
his team at The MacColl Center for Healthcare Innovation in 
the late 1990s [43]. The MacColl Center website (7 www. 
maccollcenter. org) maintains resources for research and 
practical implementation of the model.

The aim of the CCM is to promote development of col-
laborative healthcare teams working proactively with patients 
who are enabled to take more responsibility for their own ill-
ness. More effective ongoing management of the patient’s 
chronic conditions can slow the progression of the disease 
and forestall the development of other co-morbid conditions. 
This not only assures better quality of life for the patient but 
reduces the patient’s need for increasingly complex and costly 
healthcare services to deal with increasing disability. Care 
delivery designed around a collaborative team can relieve 
primary care providers of much of the stress and frustration 
of trying to cover complex patients with limited resources.

The CCM seeks to actively encourage patients in self- 
management of their condition, supported by a healthcare 
team able to proactively monitor their condition and provide 
necessary intervention.

Key elements of the CCM are:
 5 Self-Management Support – enabling patient to assume 

more responsibility for their own care
 5 Delivery System Design – using collaborative team- 

based care
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 5 Decision Support – using evidence-based practice to 
co-develop care plans with patients

 5 Clinical Information Systems – using medical electronic 
records for coordinating care and tracking patient 
progress

 5 Community – using community resources and cultural 
sensitivity in support of the patient’s efforts at self-care

 5 Health System – institutional and government support 
for collaborative team-based approach and active patient 
self-management [43]

The fundamental principles outlined in the CCM have been 
integrated into and adapted for a growing number of prac-
tices and incorporated into public policy. It is not a coinci-
dence that the concept of the Patient-Centered Medical 
Home reflects many of the precepts of the CCM. In 2015, the 
Center for Medicare and Medicaid Services (CMS) began to 
reimburse for chronic disease management activities, assur-
ing the financial viability of team-based chronic disease man-
agement. And recently the American Medical Association 
has identified a set of core competencies in chronic care man-
agement for undergraduate medical students, based on the 
elements of the Wagner CCM.

40.2.1   CCM Applied to Geriatrics

Several articles [15, 32] have described the effectiveness of 
using a team-based approach when providing care to older 
individuals, as advocated in the CCM. Several geriatric mod-
els derived from CCM, such as Programs of All-Inclusive 
Care for the Elderly (PACE) [17] and Hospital at Home [27], 
are cited in the literature as providing effective interdisciplin-
ary care coordination. These teams usually consist of attend-
ing physicians or geriatric fellows, advanced practice 
registered nurses (APRNs), social workers, and home health 
aides. Team members each have unique roles to play in car-
ing for the geriatric patient with chronic conditions. A pro-
vider working in a geriatric practice could evaluate the 
patient for an acute problem, then have the social worker 
and/or staff nurse meet with the patient to discuss chronic 
disease self-management issues.

Physical and occupational therapists, behavioral health 
workers and certified diabetic educators can also be important 
members of such a team. Team-based care coordination and 
management of elderly patients with chronic medical prob-
lems can lead to improved quality of life for the older indi-
vidual, decreased stress on caregivers, and reduced cost to the 
healthcare system by reducing hospital readmissions [40].

Enabling a patient to actively take responsibility for self-
management of their chronic illness is a core principle of the 
CCM. For an elderly patient, possibly with some cognitive 
decline, there may be limits to how well they can be trained 
in self-care, and their caregiver will need to be brought into 
the process. Caregivers are an important resource for the 
chronically ill geriatric patient and should be seen as integral 
members of the healthcare team.

It is important to educate the elderly patient or their 
caregiver about their medication regimen. For example, if 
the patient has congestive heart failure and is short of 
breath, the provider may start a diuretic to decrease these 
symptoms. The patient should understand why they are 
taking the medication and its common side effects. 
Providers can also emphasize the importance of taking 
medications on a daily basis at the same time every day, 
which a caregiver can oversee.

Medication reconciliation should be done on routine 
visits, including prescription and over-the-counter medica-
tions and herbal supplements. Registered nurses working 
with providers can perform medication reconciliation with 
the patient or their primary care giver while the patient is 
seeing the provider. This helps the provider to determine 
what prescriptions the patient needs and the pharmacy the 
patient uses. Many patients use several different pharma-
cies, including a local pharmacy and a mail order pharmacy. 
By doing medication reconciliation during routine visits, 
problems with prescribing to the wrong pharmacy can be 
avoided.

Team-based care coordination is facilitated by the use of 
an electronic medical record (EMR) which allows for patient 
scheduling, referrals, and tracking patient progress. For 
example, if a patient is seen in cardiology, the APRN can see 
the progress note and follow-up with recommendations from 
the cardiologist. Chronic disease management requires fre-
quent office visits or telephone calls; telephone triage can be 
done by all team members. Patients call frequently with ques-
tions about their care and these calls are documented in the 
EMR. Increasingly, patients and caregivers are able to com-
municate with their healthcare team using a patient portal 
system, which most healthcare organizations have adopted. 
All team members can document in the EMR, promoting 
better communication across the team and better coverage 
for the patient. The fact that CMS now provides reimburse-
ment for such non-face-to-face activities incentivizes their 
adoption.

40.2.2   Third-Party Reimbursement 
and Chronic Care Management

Historically, government-based initiatives, such as Medicare 
and Medicaid, have only reimbursed providers for face-to- 
face encounters. Patients with multiple chronic conditions 
have generally been left to manage their own symptoms in- 
between office visits. This has often resulted in poor care 
coordination and possibly preventable emergency room vis-
its and hospital readmissions, which impacts on the overall 
cost to the healthcare system. However, this reimbursement 
scheme has been modified in the last few years to better 
accommodate the growing need for coordinated long-term 
care.

In January 2015, CMS created new billing codes that 
allowed for reimbursement for chronic care management 
services provided to Medicare beneficiaries with two or more 

Chronic Care Management



504

40

chronic diseases [18]. These guidelines were updated in 
January 2017 to increase the amount of reimbursement for 
non- face- to-face time, which includes telephone calls, secure 
emails, and text messaging [18]. This non-face-to-face time, 
including the patient consent, can be done by any members 
of the healthcare team including physicians, nurse practitio-
ners, staff nurses, behavioral health workers, certified diabe-
tes educators, and social workers.

The new codes take into account the patient’s chronic 
conditions and are based on a comprehensive care plan for all 
team members to use. The time allotted is between 15 and 
60  minutes and depends on the complexity of the chronic 
care management. The comprehensive care plan, which must 
be done by the provider, should include a current problem 
list, patient’s prognosis and goals, symptoms management, 
planned interventions including medication management, 
referral to community or social services, a brief description 
of how services outside the practice will be coordinated and 
a schedule of periodic review and revision of the care plan 
[18]. Reference materials available on the MacColl Center 
website (7 www. maccollcenter. org) discuss ways to create 
effective chronic care teams, as well as discussion of how to 
structure a practice to maximize the new CMS reimburse-
ment provisions.

40.3   Special Clinical Considerations 
for Geriatric Chronic Care

There are three aspects of geriatric chronic care management 
that all practitioners should be familiar with. First, it is 
important to be aware of the fact that elderly patients do not 
always present with typical symptoms of common illnesses. 
Atypical presentation of signs and symptoms can lead to mis-
diagnosis and wrong treatment, or treatment injurious to a 
co-morbid condition. A brief review of atypical signs and 
symptoms appears below, with a case study.

Second, providers should be alert to the influence of cer-
tain common conditions associated with aging on the care 
of a patient with chronic illness. These geriatric syndromes, 
such as falls, incontinence, and other age-related changes in 
normal function, can often go undetected and can add fur-
ther debility to the elderly patient with chronic illness. They 
can be assessed during routine office visits and treated to 
improve a patients’ quality of life.

The third consideration for clinicians to keep in mind is 
that standard best practice guidelines for treating various 
conditions may need to be modified when dealing with geri-
atric patients with multiple chronic conditions. This is espe-
cially true in the area of geriatric prescribing, which becomes 
more complex, especially where a patient has multiple co- 
morbidities. Medications that may treat one illness may exac-
erbate symptoms of another. If the patient is followed by 
several providers for their multiple conditions, the chance of 
medication errors or polypharmacy (overmedication or 

redundant prescribing by different providers) is also increased. 
The American Geriatric Society (AGS) Beers Criteria is intro-
duced below as a useful guide to medications to avoid or to 
handle with caution when prescribing for geriatric patients. 
Examples of such considerations as they apply to guidelines 
for hypertension, diabetes, and heart failure are given below, 
with case studies highlighting a team approach to care.

40.3.1   Atypical Presentation

Geriatric patients may present with different signs and 
symptoms than a younger patient with the same illness. 
Typically, a patient with pneumonia will present with fever, 
fatigue, and productive cough. An elderly patient with 
pneumonia might instead present with a dry cough or short-
ness of breath, fatigue, and no fever  – symptoms usually 
associated with heart failure. Similarly, a younger patient 
presenting with dysuria might be treated for a urinary tract 
infection after evaluation with a urine dipstick. An elderly 
patient might present with increased fatigue and new onset 
urinary incontinence without dysuria and would require 
evaluation of vital signs, orientation, and abdominal exam 
with diagnostic testing including urine analysis, urine cul-
ture, serum electrolytes and complete blood count. Atypical 
presentation in elderly patients is likely due to a combina-
tion of factors, including:

 5 Age-related physiologic changes such as decrease in 
kidney function [33]

 5 Age-related loss of physiologic reserve, such as loss of 
muscle strength otherwise known as sarcopenia [33]

 5 Interaction of chronic disease and acute illness and 
patient’s underreporting of symptoms [30]

These changes can predispose an elderly patient to be more 
susceptible to infection or electrolyte imbalances [30]. 
Elderly individuals frequently require a more intensive work-
 up when compared to a younger patient. In order to arrive at 
an accurate diagnosis, providers should complete a detailed 
history from the patient or the caregiver, perform a thorough 
physical exam with a focus on the chief complaint, and do an 
appropriate diagnostic work-up, which may include blood 
tests and radiological imaging.

Failure to make early, accurate diagnosis and deliver 
proper treatment of metabolic conditions and infections in 
the elderly may result in increased hospital admissions and 
greater morbidity and mortality [10]. Team management of 
atypical presentation can be very effective, with team mem-
bers assisting in early identification and treatment of atypical 
signs and symptoms in an elderly patient. The chart below 
illustrates some of the frequently encountered signs and 
symptoms of atypical presentation in an elderly patient 
(. Table 40.1).

Perhaps the best way to explain atypical presentation is by 
case study.
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40.3.2   Geriatric Syndromes

Caring for an older adult can be challenging. In addition to 
multiple chronic medical problems, and atypical presenta-
tion, older adults often develop geriatric syndromes. Geriatric 
syndromes are common conditions that occur in the elderly. 
They have multiple causes, involving multiple organ systems, 
with multiple risk factors [23], and are frequently misdiag-
nosed or undertreated. Commonly seen geriatric syndromes 
are listed in . Table 40.2.

Geriatric syndromes are frequently associated with poor 
health outcomes and functional decline [24] and may impact 
or worsen normal age-related changes [23]. Elderly patients 
with geriatric syndromes may require a more extensive work-
 up than a younger patient with one chief complaint [15]. 
These syndromes have many causes and elderly patients 
maybe predisposed to developing geriatric syndromes based 
on their risk factors and other co-morbidities. Chronic con-
ditions, in combination with geriatric syndromes, may sig-
nificantly impact an elderly patient’s functional status and 
their ability to effectively manage their health [29]. Urgent 
visits to different providers to evaluate these syndromes may 

result in duplication of diagnostic tests, polypharmacy, and 
worsening of patient’s underlying medical conditions.

Ideally, patients with geriatric syndromes should be seen 
frequently by the same providers (i.e., doctor or APRN) which 

       . Table 40.1 Typical vs. atypical signs and symptoms

Typical presentation Atypical presentation in 
elderly patients

Fever – temperature >38 ° C 
(100.4 °F) [35]

Afebrile [35]

Cough with sputum  
production [34]
Shortness of breath [34]
Purulent sputum [34]

Absence of cough [30]
Anorexia [30]
Change in mental status [30]
Functional decline [30]

Dysuria [31]
Urinary frequency [31]
Urinary urgency [31]

No complaint of dysuria [30]
Altered mental status [30]
New onset urinary  
incontinence [30]

       . Table 40.2 Commonly seen geriatric syndromes

Geriatric 
syndrome

Common causes Risk factors

Falls Dizziness
Medication
Polypharmacy
Chronic conditions:
  Osteoarthritis, 

Parkinson’s disease

Age
Gender
Vision and hearing 
problems
Environmental 
hazards
Dementia
Gait and balance 
impairment
Deconditioning
Pain
Frailty

Dizziness Inner ear problem
Vertigo
Low blood pressure
Neurological disorders
Medication
Hypoglycemia
Anemia

Age
Polypharmacy
Kidney disease
Diabetes

Urinary 
Incontinence

Age
Menopause
Enlarged prostate
Medication
Neurological disorders

Age
Gender
Obesity
Family history
Smoking

Delirium Electrolyte imbalance
Infection
Anemia
Hypoxemia
Use of physical 
restraints
Indwelling catheters

Polypharmacy
Alcohol abuse
Functional, cognitive 
or sensory 
impairment
Depression
History of delirium

 Case Study #1: Atypical Presentation

MH is an 89-year-old female with HTN, 
COPD and dementia. Over a three-
week period, MH complained of the 
increased fatigue and weakness, 
dizziness when standing and tunnel 
vision. She experienced labored 
breathing and felt like she could not 
catch her breath. When talking to her 
son on the phone, she denied any 
fever or chills. However, she did sound 
more confused and was unable to 
remember when she last ate, drank or 
had a bowel movement. MH had no 
appetite or thirst. She was an active 

member of her church community but 
during this time she withdrew from 
normal social contacts and activities. 
MH did not want to go to urgent care, 
stating she preferred to stay in bed.

A close friend, a retired nurse, 
took MH to the emergency room; she 
was concerned MH might have 
congestive heart failure based on her 
symptoms of labored breathing, 
tunnel vision, lack of fever and cough. 
Patient had complete blood count 
with differential and chest x-ray and 
was diagnosed with pneumonia and 

dehydration. MH was treated with oral 
steroids, antibiotics and intravenous 
hydration. She was hospitalized for 1 
week and was discharged with home 
healthcare and a close follow-up 
appointment with her primary care 
provider.

This case study is a classic 
presentation of atypical signs and 
symptoms in an elderly patient. MH 
had increased fatigue, lack of appetite 
and increased confusion which 
probably contributed to dehydration 
and worsening debility.
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40.3.3   Clinical Guidelines: Special 

Considerations for Elderly Patients

Clinical guidelines representing evidence-based best practice 
standards often exist for treating specific chronic illnesses. 
These guidelines provide algorithms for diagnosis, treatment 
options, and follow-up. However, the recommendations in 
these guidelines may be generalized to the broader patient 
population and thus fail to take into account special consid-
erations that may apply to elderly patients, especially those 
presenting with multiple co-morbidities. Ignorance of these 
special considerations may lead to misdiagnosis, treating the 
wrong condition, or treating the right condition in a way that 
exacerbates a co-morbid illness. Awareness of these issues 
can prevent harm to the patient and avoid possible legal lia-
bility for the practitioner.

This section will first consider issues in geriatric pre-
scribing and introduce a useful tool to help in selecting the 
right medications for geriatric patients. This is followed by 
discussion of how these special considerations for elderly 
patients apply within the guidelines for hypertension 
(HTN), type 2 diabetes mellitus (DM), and congestive heart 

failure (HF), by way of example. The importance of collab-
orative teams in managing patients with these conditions is 
also discussed.

40.3.4   Geriatric Prescribing

Elderly patients are more vulnerable to possible toxic 
effects of medications and sometimes less responsive to 
the therapeutic benefits, due to physiological changes of 
aging [38]. The AGS Beers Criteria for potentially inap-
propriate medication use in older adults (Beers Criteria) is 
a clinical tool developed by Mark Beers in 1991 and 
updated by the American Geriatric Society in 2019 [8]. 
The Beers Criteria lists medications that are inappropriate 
or to be used cautiously in older adults, medications that 
may interact adversely in older adults, and medications 
that should be adjusted based on older adults’ kidney 
function [8]. It is used in conjunction with guidelines, 
evidence-based practice, and provider experience. A copy 
of the full Beers Criteria is available at 7 https://www. 
americangeriatrics. org/.

can increase the likelihood of identifying the cause and evalu-
ating the severity of the syndrome. Factors to mitigate geriat-
ric syndromes could result in preventing or diminishing their 
impact on elderly patients [15]. While geriatric syndromes 
are not chronic diseases, their prevalence, functional impact 
on elderly patients and their association with a reduced qual-
ity of life indicate these syndromes should be evaluated along 
with chronic conditions during routine office visits [29].

Geriatric syndromes can have life-altering impacts on an 
elderly person. For example, a simple fall can have serious 
consequences, leaving someone who lived independently 
and was able to perform all activities of daily living (ADL) 

beforehand to end up with limited mobility and needing 
homecare. Osteoporosis or osteopenia, conditions that 
weaken the bone, make it easier for a simple fall to result in 
broken bones, which may require surgery and months of 
rehab. A lengthy stay in a hospital bed increases the risk of 
the patient developing pneumonia, which can prove fatal for 
a weakened elderly individual [9]. Even if the patient success-
fully completes rehab and returns home, a previously inde-
pendent person may now need assistance with ADLs and 
require expensive renovations to their living space for safety 
and accessibility. This is illustrated in the following case 
study.

 Case Study #2: Geriatric Syndromes: The Impact of a Fall

SF was an 85-year-old female living 
independently in a senior community. 
She required no assistance with 
activities of daily living (ADL) or 
instrumental activities of daily living 
(IADL). As SF was watching television 
1 day, she got up suddenly from a 
chair and tripped on her carpet. She 
fell into the television cabinet, hitting 
her head, right wrist and right knee. In 
great pain, she was able to crawl to 
the phone, called 911 and was 
transported to a local hospital. She 
had sustained a fracture of her right 
wrist and complex fracture of her right 
femur.

SF was transported to a regional 
medical center for emergency surgery 
with a trauma surgeon. After surgery, 

she developed hyponatremia and 
elevated white blood count. She was 
hospitalized for 1 week, and then 
transferred to a sub-acute rehabilita-
tion (SAR) center. While in SAR, she 
developed an upper respiratory 
infection, which was treated 
successfully, but which delayed her 
continuing physical therapy. She 
remained in SAR for 100 days, maxing 
out her Medicare-covered time in the 
SAR.

Upon SF’s return home, she had 
to make renovations in her apart-
ment, installing grab bars, a walk-in 
shower and new raised toilet. She was 
dependent on a walker to move 
around. Upon discharge from the 
SAR, SF was referred to visiting nurse, 

who ordered physical and occupa-
tional therapy, which allowed her to 
transition from the walker to a cane. 
She also paid privately for a home 
health aide for 34 hours per week, as 
SF now needed assistance with four 
of the six ADLs, including bathing, 
toileting, dressing, and transferring 
(walking) and needed assistance with 
all IADLs (cleaning and maintaining 
the house; managing money; moving 
within the community and preparing 
meals). The entire situation left her 
with persistent heightened anxiety 
and insomnia. Her primary care 
provider had to put her on 
Venlafaxine, which helped. Her life 
had changed drastically due to 
one fall.

 S. Sundel and D. Sundel

https://www.americangeriatrics.org/
https://www.americangeriatrics.org/


507 40

40.3.5   Hypertension

While there are many hypertension guidelines available, this 
chapter has relied on those put out by the American College 
of Cardiology (ACC) and the American Heart Association 
(AHA) Task Force, published in 2017 [46]. Guideline recom-
mendations for blood pressure are shown in . Table  40.3. 
These blood pressure readings should be taken on at least 
two separate occasions [46] although, according to Kithas 
and Supiano [26], blood pressure should be checked on three 
separate occasions over a period of 4–6 weeks.

Nonpharmacological interventions have been shown to 
be effective in lowering blood pressure [36] and should be 
considered before starting medication. Recommendations 
for nonpharmacological interventions include:

 5 Low sodium diet, DASH diet (Dietary Approaches to 
Stop Hypertension) [26]

 5 Increased intake of potassium [46]
 5 Limited alcohol use [26]
 5 Increased physical activity and weight loss [26, 46]
 5 Smoking cessation [36]

The Trial of Nonpharmacologic Intervention in the Elderly 
(TONE) found that modest reductions in sodium intake and 
weight loss (average 4 kg) led to a 30% reduction in the need 
to restart antihypertensive medication in the intervention 
group [45].

These recommendations may be challenging to imple-
ment in an 80-year-old patient who has always added salt to 
their food, is unable to exercise due to osteoarthritis or bal-
ance problems, and has limited money to purchase fresh 
fruits and vegetables. In addition, certain ethnicities use sea-
sonings which may have high sodium content, an example of 
this is adobo seasoning used in the Hispanic community, and 
present a practical application of the CCM’s injunction about 
cultural sensitivity.

Team members can provide education for this patient 
on diet recommendations and exercise, as well as teaching 
the patient or their caregiver how to check their blood pres-
sure at home. The patient might also be referred for home 

physical therapy by their provider and the social worker 
could offer information on food stamps and programs that 
provide healthy food in the patient’s community.

If nonpharmacological interventions fail to lower blood 
pressure in 2–6 months, then initiating antihypertensive 
therapy is recommended as primary prevention for individu-
als who are at risk for developing atherosclerotic heart dis-
ease and for secondary prevention for those individuals at 
risk for recurrent cardiovascular events [46]. There are 
numerous blood pressure medications including:

 5 Thiazide or thiazide type diuretics
 5 Angiotensin converting enzyme (ACE)
 5 Angiotensin receptor blocker (ARB)
 5 Calcium channel blocker (CCB)

In addition to the medications listed above, secondary agents 
include other types of diuretics, beta-blockers, direct renin 
inhibitors, alpha blockers, centrally acting drugs, and vasodi-
lators [46].

Primary recommendations on antihypertensive agents 
might not apply to an elderly patient who has urinary incon-
tinence or hyperkalemia, since diuretics cause increased uri-
nation and ACE or ARB can cause hyperkalemia. There are 
other considerations for elderly individuals with co- 
morbidities such as DM or HF. An individual with HF would 
benefit from a diuretic, whereas one with DM should be on 
an ACE or ARB to prevent or decrease albuminuria. 
According to the guidelines, for a patient with HTN and HF 
or HTN and DM, optimal blood pressure is <130/80 [46]. 
However, this reading might be too low for an elderly indi-
vidual with multiple co-morbidities, causing them to feel 
dizzy or lightheaded and possibly leading them to suffer a 
bad fall.

When adjusting blood pressure medication, it is impor-
tant to assess how the patient feels on a certain medication 
and whether they are experiencing side effects. The patient 
should have close follow-up in 1–2 weeks to review blood 
pressure readings and possible side effects. In the case of 
diuretics, ACE and ARB, diagnostic blood tests such as cre-
atinine and serum potassium are especially helpful. If a 
patient complains of dizziness or lightheadedness, ortho-
static blood pressure and pulse should be taken during the 
office visit.

In general, elderly individuals are often at risk for ortho-
static hypotension (defined as a drop in systolic blood pres-
sure of 20 mm Hg or decrease in diastolic blood pressure of 
10 mm Hg within 3 minutes of standing) due to various fac-
tors such as medication, anemia, lack of adequate hydration, 
and possible metabolic or infectious disease process [28]. 
Performing orthostatic blood pressures when elderly patients 
complain of dizziness, lightheadedness, or weakness can help 
the provider to determine whether the medication needs to 
be adjusted or discontinued.

ACC/AHA HTN guidelines recommend treatment for a 
blood pressure goal of 130/80 or less for non- institutionalized 
community-dwelling individuals 65  years or older, if the 
blood pressure is over 130/80 [46]. However, for elderly 

       . Table 40.3 Blood pressure guidelines: normal vs. 
hypertensive

Status of patient’s blood 
pressure

Blood pressure reading (mm Hg) 
(systolic/diastolic)

Normal 120/80

Elevated 120–129/<80

Stage 1 hypertension 130–139/or/80–89

Stage 2 hypertension ≥140/or/≥90

Normal for adults 
≥60 years

<150/90 (JNC 8)

Whelton et al. [46]
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individuals with multiple co-morbidities and limited life 
expectancy, patient preference and the judgment of the pro-
vider should be taken into consideration.

40.3.6   Diabetes Mellitus (DM)

The diagnosis of DM is based on the patient meeting any one 
of the following criteria:

 5 Fasting plasma glucose ≥126 mg/dl
 5 2-hour plasma glucose ≥200 mg/dl after an oral glucose 

tolerance test
 5 Hemoglobin A1c ≥6.5%

American Diabetes Association [7]
The American Diabetes Association (ADA), reflect-

ing  principles of CCM, recommends patient-centered 
 communication that takes into account patient preferences 
and patient’s health literacy and addresses any cultural bar-
riers to care [6]. The ADA also supports team-based care 
aligned with the components of the CCM to enable greater 

self-care by the patient [6]. Management of DM requires 
evaluation of the social, medical, and emotional aspects of 
an elderly patient, which is best achieved using a team 
approach [7].

There are several points to consider in elderly patients 
with DM:

 5 Does the patient have other co-morbidities which may 
impact on DM [7]?

 5 Is this a new diagnosis for an elderly patient who has 
had undiagnosed DM for years and is experiencing 
complications [39]?

 5 Is this a new diagnosis with no or minimal 
 complications [39]?

Elderly patients with DM have a higher incidence of demen-
tia, which impacts on their ability to monitor glucose and be 
compliant with medication and diet [47]. Team members can 
improve patient’s compliance with frequent phone calls and 
close follow-up. This is emphasized in the case study listed 
below where team members worked closely together to coor-
dinate care for a patient with DM and dementia.

 Case Study #3: DM with Dementia

 5 Patient’s daughter calls the nurse tri-
age line, stating patient’s finger stick 
is 400. Patient has dementia and lives 
with his daughter.

 5 Nurse in the practice calls patient’s 
daughter to ask about patient’s 
symptoms, food intake and medi-
cation compliance. The daughter 
realizes that patient has been more 
tired recently and finger sticks have 
been elevated for several days. Nurse 
recommends an urgent visit to the 
practice and contacts social work to 
arrange transportation.

 5 Patient is scheduled for a visit with 
the urgent provider, who sees the 
patient, orders diagnostic tests 
including glucose and urine analysis 
and urine culture.

 5 In office, patient complains of fatigue 
and vital signs are stable. Patient’s 
glucose = 450, urine analysis indi-
cates urinary tract infection, the 
urgent provider orders Novolog insu-
lin to be administered in the office, 
e-prescribes antibiotic for possible 
urinary infection and orders intrave-
nous fluid. Patient’s finger stick = 200 
after intravenous hydration and 
Novolog insulin.

 5 Patient is discharged with a follow-
up appointment later in the week.

In 2017, the American Association of 
Clinical Endocrinologists (AACE) /
American College of Endocrinology (ACE) 
published a consensus statement on the 

management of DM which featured as 
key components, lifestyle modification 
and weight loss. Goals for A1c and blood 
glucose should be based on age, 
co-morbidities, life expectancy, years of 
having DM, risk of hypoglycemia/
hyperglycemia, patient motivation and 
compliance, cost of medication, and 
diabetes supplies [21]. The APRN, staff 
nurse, and a certified diabetic educator 
on the healthcare team can educate the 
patient or their caregiver in how to check 
their blood sugar with a glucometer and 
the importance of maintaining a log of 
finger sticks vs. meals and exercise.

Lifestyle modification involves all 
members of the healthcare team and 
includes medical nutrition therapy 
(MNT), physical activity and behavioral 
support, promotion of sleep hygiene, 
and tobacco cessation [21]. Goals of MNT 
are to promote healthy eating patterns 
based on an individual’s personal and 
cultural preferences, health literacy, and 
access to healthy foods [6]. An evaluation 
of patient’s living situation and social 
support at home are important 
considerations when determining goals 
of MNT and medication.

 5 Social work and nursing staff can 
help to determine patient’s food 
preferences and social workers can 
explore patient’s living situation 
and make appropriate referrals as 
needed.

 5 During a patient interview, social 
work can evaluate the patient’s abil-

ity to afford healthy foods, which in 
general cost more than processed 
foods.

 5 Community resources available for 
elderly patients include Meals on 
Wheels, local senior centers, and 
the US Department of Agriculture’s 
Older Americans Nutrition Program 
[25]. When possible, patients would 
benefit from a referral to a certified 
diabetes educator or nutritionist in 
order to receive additional education 
on food choices.

Physical activity is another component of 
lifestyle modification and one which 
patients should be encouraged to do. 
Physical activity can reduce blood 
glucose, blood pressure, and hyperlipid-
emia [21]. A standard recommendation is 
150 minutes per week of moderate 
intensity exercise such as walking and 
weight training [6]. Nursing staff can 
provide patients with information on a 
home exercise program and social work 
can offer information on exercise 
programs and gym memberships 
available to seniors. For example, several 
insurance companies have developed 
the Silver Sneakers program, which 
provides free exercise classes at local 
facilities to enrolled seniors. Social 
workers can also provide information on 
behavioral support and smoking 
cessation, including community groups 
dedicated to healthy lifestyle and 
smoking cessation programs.
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Elderly patients with DM should also 
be evaluated for depression [7]. 
Depression is common in the elderly and 
can affect the patient’s quality of life and 
healthcare use [42]. Providers, nursing, 
and social work staff can screen for 
depression and make appropriate 
referrals if positive, although new CMS 
reimbursement codes will cover a 
behavioral health worker as well.

If lifestyle modification fails in 
decreasing A1c for elderly individuals, 
then drug therapy should be initiated. 
The ACCE supports an A1c ≤6.5% for 
most patients. Although a range of 
≥6.5–8.0% is recommended if a lower A1c 
would cause an adverse outcome [21], 
older individuals who have long- standing 
DM and are at risk for cardiovascular 
disease were found to have increased 
mortality with A1c <6.0% [1].

The American Diabetes Association 
target A1c treatment goals and 
recommendations for older individuals 
are shown in . Table 40.4:

Elderly patients with DM are at risk 
for episodes of hypoglycemia or 

hyperglycemia. This is a particular 
concern with an individual who has 
dementia with multiple co-morbidities. 
Team members can work closely with 
patient caregivers to monitor fluctua-
tions in glucose. Less stringent guide-
lines, as listed above, are more 
appropriate for these patients.

Important considerations when 
prescribing diabetic medication for the 
elderly include determining the patient’s 
renal function by measuring the 
glomerular filtration rate or creatinine 
clearance. Cost of medication and 
medication frequency should be taken 
into account when prescribing for an 
older patient. The Beers Criteria can help 
guide clinicians in medications to avoid 
in elderly patients [8].

The American Diabetes Association 
recommends metformin (Glucophage) as 
an initial treatment of elderly individuals 
with diabetes. Metformin is generally 
well tolerated and can be given once a 
day. It should be avoided in elderly 
individuals with advanced kidney disease 
and heart failure [13]. Insulin therapy is 

another option, but it requires that the 
patient or caregiver have visual, 
cognitive, and manual dexterity [7].

There are a number of medication 
options for treating DM, some of which 
should not be prescribed for older 
adults. Patients with a history of heart 
failure should not be prescribed 
thiazolidinedione (Actos or Avandia) 
since this medication can cause fluid 
retention [13]. Insulin secretagogues 
such as sulfonylureas (Amaryl, 
Glucotrol) can cause hypoglycemia. 
Elderly patients should therefore be 
prescribed short-acting sulfonylureas to 
decrease the incidence of hypoglyce-
mia [13]. Another medication, 
α-glucosidase inhibitors, such as 
acarbose, should be avoided in elderly 
patients with creatinine clearance 
≤24 ml/min and can cause gastrointes-
tinal side effects such as diarrhea and 
gas [13]. Dipeptidyl peptidase 4 
inhibitors (Januvia, Tradjenta) are 
generally well tolerated but are 
expensive and may not be covered by 
patient’s insurance [7].

       . Table 40.4 ADA recommendations for target A1c

Individual Impairments or co- morbidities Target A1c

Healthy individual Limited co-morbidities
Cognitively intact and functional

<7.5%

Individual with: Multiple co-morbidities
Impairment in 2+ IADLs
Mild-to-moderate cognitive impairment

<8.0%

Individual with poor health End-stage disease
Dependent in 2+ ADLs or
Moderate to severe cognitive impairment

<8.5%

ADA [7]

 Case Study #4: Elderly Female with HTN, DM, and Mild Cognitive Impairment

BY is an 85-year-old African American 
female patient who recently moved to 
New York City to live with her daughter. 
In addition to the diagnoses listed 
above, patient has osteoarthritis, 
glaucoma and history of frequent falls. 
Her daughter brings her to the initial 
appointment in the geriatric outpatient 
practice.

 5 BY is interviewed by the medical 
student working with primary 
care provider (PCP). Patient is on 
amlodipine for HTN and Glipizide 
XL for DM. Patient’s blood pres-
sure is 170/90. She scores 25/30 

on Mini Mental Examination and 
denies depression. Her blood glu-
cose = 300 in the practice.

 5 PCP refers the patient to the staff 
nurse, who discusses diet with BY 
and her daughter.

 5 PCP also orders 2 units of Novolog 
insulin to be given immediately.

 5 Patient admits to eating ice cream 
several times per week and does not 
check her blood glucose at home. 
Staff nurse refers patient to social 
work to discuss available resources in 
the community, such as local senior 
centers and Meals on Wheels.

 5 PCP orders visiting nurse to see 
patient at home to review using glu-
cometer and medication compliance. 
PCP also discontinues amlodipine 
and starts an ACE inhibitor, Lisinopril 
5 mg daily because ACE inhibitors 
have been shown to decrease pro-
tein levels in the urine.

 5 BY and daughter leave the practice 
with a follow-up appointment with 
the APRN in 2 weeks and referrals 
to visiting nurse service, nutritionist 
and ophthalmology.

 5 PCP reviews patient’s test results 
the following day. Patient’s A1c = 9, 
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GFR >60.00 mL/min/1.73 m2. PCP 
contacts patient’s daughter and 
discusses stopping Glipizide XL and 
starting Glucophage 500 mg twice a 
day; prescription is sent to pharmacy.

 5 Visiting nurse sees patient the follow-
ing week and contacts PCP, stating 
patient has difficulty performing 
glucose checks and will need super-
vision by the daughter. Daughter 
agrees to check patient’s glucose 
daily and record results. Visiting nurse 

reviews dietary restrictions with 
patient and daughter and provides a 
weekly pill box for patient use.

 5 BY starts metformin and complains 
of nausea. Daughter calls triage line 
and speaks with the staff nurse who 
states this is a common side effect 
and should resolve within a few 
weeks.

 5 BY continues medication and sees 
the APRN in 2 weeks. Blood pres-
sure is 150/90 and glucose in prac-

tice = 150. APRN increases Lisinopril 
to 10 mg daily and orders basic 
metabolic blood test, patient’s potas-
sium = 4.5 and GFR is within normal 
limits.

 5 Patient is seen again in 2 weeks and 
blood pressure = 130/80, blood 
glucose = 120; potassium = 4.8, GFR 
is within normal limits. BY states 
nausea has resolved, is attending 
a senior center at lunchtime and is 
only eating ice cream once a week.

40.4   Heart Failure (HF)

HF patients complain of shortness of breath, fatigue, fluid 
retention, weight gain, and decreased exercise tolerance [3, 
48]. There is no single diagnostic test for HF.  Diagnosis is 
based on patient’s symptoms, health history, and physical 
exam. Two blood tests that may be useful in diagnosing HF 
are the brain natriuretic peptide (BNP) and N-terminal pro- 
B- type natriuretic peptide (NT-pro BNP) [48]. These tests 
are helpful both in excluding the diagnosis of HF and in 
establishing prognosis and severity of HF [49]. However, 
elevation of these test results may be due to other underlying 
conditions such as obesity, renal failure, and atrial fibrilla-
tion, to name a few (HF 2017 guidelines). Some of the risk 
factors for HF include HTN, DM, atherosclerotic heart dis-
ease, and metabolic syndrome [48].

The two types of HF are (1) HF with preserved ejection 
fraction (EF) and (2) HF with reduced EF [48]. The American 
College of Cardiology and the American Heart Association 
(ACC/AHA) and the New York Heart Association (NYHA) 
have provided stages and classifications of the degree of HF, 
respectively. The ACC/AHA categorizes heart failure in four 
stages with Stage 1 having modifiable risk factors while Stage 
4 is considered refractory heart failure requiring specialized 
interventions [48]. In comparison, the NYHA classifies 
heart failure in four categories beginning with asymptomatic 
heart failure with no limits on physical activity and progress-
ing to symptomatic heart failure seen with any physical 
activity [48].

Managing heart failure requires a combination of medi-
cation compliance and lifestyle modification through diet 
and exercise. Patients can be taught how to modify their life-
style by learning to apply principles of self-care. Many outpa-
tient multidisciplinary heart failure programs focus on 
teaching patients to improve self-care and compliance [4]. 
Patients need to understand how to monitor their weight and 
their symptoms, restrict sodium and understand the benefit 
of taking their medications daily [48].

A team approach to providing care to elderly HF patients 
encompasses the following elements:

 5 Assessing patient’s social support to promote treatment 
adherence and a healthy lifestyle [37]

 5 Patient education with emphasis on self-management 
and medication adherence. Education should include 
symptom monitoring, weight gain and changes in 
functional status [37]

 5 Increased access to care, especially during times of acute 
episodes

 5 Sodium restriction of 1500 mg/dl, according to the 
American Heart Association. This recommendation is 
based on the stage of HF (i.e., A and B); usually a greater 
degree of sodium restriction is required for more 
advanced stages of HF (i.e., C and D) [48]

 5 Promoting physical activity, weight loss and when 
possible, referring patient to cardiac rehabilitation [48]

 5 Avoidance of certain medications which may exacerbate 
heart failure such as nonsteroidal anti-inflammatory 
drugs (NSAIDS) and some cancer drugs [37]

 5 Encourage smoking cessation and avoidance of alcohol 
[41, 44]

Managing HF effectively is important for the patient as well 
as the healthcare organization. The CMS has developed risk-
standardized 30-day core measures which establish “best 
practice” standards for acute myocardial infarction, heart 
failure, and pneumonia. The agency collects data on these 
core measures, since patient readmissions within 30 days can 
be expensive and are considered a negative event for the 
patient [19]. Measuring readmission rates in hospitals can 
motivate hospitals to invest in interventions that will improve 
care. The core measures also help to assess whether the 
patient is ready for discharge and can facilitate transition 
from the inpatient to the outpatient setting [19]. These mea-
sures are updated annually and have been endorsed by the 
National Quality Forum. Since October of 2012, hospitals 
with an excess of readmissions for these conditions began 
receiving decreased reimbursement from CMS [19].

Pharmacological therapy is often required for HF 
patients. Medication categories include diuretics, 
angiotensin- converting enzyme (ACE) inhibitor, angioten-
sin receptor blocker (ARB), beta-blockers, angiotensin 
receptor- neprilysin inhibitor, If channel inhibitor, aldoste-
rone receptor antagonists, hydralazine and isosorbide dini-
trate, and digoxin [49]. When prescribing medication for 
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elderly HF patients, providers should consider at least three 
key points: (1) cost of medication, (2) frequency of medica-
tion, and (3) polypharmacy. Special considerations for three 
of the more commonly used HF medications (diuretics, ACE 
inhibitors, and beta-blockers) are discussed below.

Diuretic therapy is usually the initial treatment for an 
elderly patient experiencing symptoms of HF, including 
fluid retention, shortness of breath and weight gain [48]. 
Loop diuretics such as furosemide are more potent than 
thiazide diuretics for HF patients. Diuretics should be used 
cautiously and at a low dose when initially prescribed. 
Patient’s renal function should be evaluated before and after 
initiating diuretics. Diuretic therapy can decrease potas-
sium and magnesium levels which could lead to cardiac 
arrhythmias [48].

Patients should also be evaluated for hypotension, which 
may occur with diuretic therapy. In particular, elderly HF 
patients starting diuretic therapy should be evaluated for diz-
ziness and orthostatic hypotension, which might be related 
to dehydration. While initiating diuretic therapy, close fol-
low- up within 1–2 weeks is recommended.

ACE inhibitors can decrease mortality and hospitaliza-
tions in HF patients [48]. Prior to starting an ACE inhibitor, 
elderly patients with HF should have serum electrolytes 
checked, since this medication can cause hyperkalemia and 
worsen renal function [48]. Patients should start at a low 
dose with follow-up in 1–2 weeks to check renal function and 
potassium, as well as patient’s response to therapy [48].

A life-threatening adverse side effect of ACE inhibitors is 
angioedema. If this occurs, the patient should discontinue 
medication immediately and be evaluated in an emergency 
room or urgent care practice [48]. Dry cough is a common side 
effect of ACE inhibitors, which could aggravate a patient’s pre-
existing chronic obstructive pulmonary disease (COPD) symp-
toms. If this occurs, patient may need to stop the ACE inhibitor 
and start an ARB [48]. ARBs are prescribed when patients can-
not tolerate ACE inhibitors. As with ACE inhibitors, elderly 
patients with HF should start at a low dose and follow-up in 
1–2 weeks to check renal function and potassium, since ARBs 
can cause hyperkalemia and worsening renal function.

Beta-blockers are also prescribed for HF patients. Three 
beta-blockers (carvedilol, bisoprolol, and metoprolol XL) 
have been found to decrease morbidity and mortality in 
chronic HF with reduced EF [48]. As with other medications, 
when prescribing for elderly HF patients, a low dose is best. 
Patients should be monitored for fluid retention, worsening 
HF, fatigue, bradycardia or heart block and hypotension [48]. 
Elderly HF patients should be seen 1–2 weeks after starting 
beta-blockers to check blood pressure, heart rate, and signs 
of fatigue and fluid retention. Beta-blockers should be used 
cautiously in patients with reactive airway disease such as 
asthma or COPD [48].

In caring for elderly HF patients, a team approach works 
best. Providers and nursing and social work staff play key 
roles in coordinating care for HF patients. A case study might 
best emphasize these points.

 Case Study # 5: Team Collaborative Care of HF and HTN

 5 An 80-year-old male with worsening 
shortness of breath and fatigue is 
seen by his primary care provider. 
Patient takes furosemide 40 mg twice 
a day, has no weight gain but blood 
pressure is 150/90 and patient’s lungs 
sound clear to auscultation.

 5 The provider starts patient on an ACE 
inhibitor, Accupril 5 mg daily.

 5 Patient meets with the staff nurse to 
discuss possible side effects of the 
medication and review low sodium 
diet.

 5 Provider receives a call from the phar-
macy that medication is not covered 
by insurance; medication is changed 
to one that is covered, Lisinopril 5 mg 
daily. Staff nurse relays this informa-
tion to the patient.

 5 Two days later, patient’s son calls stat-
ing patient is very dizzy. Son contacts 
the social worker to arrange for trans-
portation and patient is seen by the 
urgent provider.

 5 Patient’s orthostatic blood pressure is 
140/80 supine and 120/70 standing, 

with heart rate of 60. Urgent provider 
orders blood test to check renal func-
tion and potassium, potassium level 
is 5.0 mEq/L and creatinine is 1.5 mg/
dl. Lisinopril is decreased to 2.5 mg 
daily.

 5 Patient returns the following week 
to see the APRN. At this visit, patient 
denies dizziness and is not ortho-
static by blood pressure; creatinine 
is at patient’s baseline and potas-
sium = 4.5 mEq/L.

40.5   Conclusion

The US healthcare system is undergoing a fundamental shift 
in how good chronic care is defined, practiced, and financed, 
driven by demographic and epidemiological forces. 
Healthcare practitioners across practically all disciplines of 
medicine will need to develop competency in the special 
issues involved in the effective care of a growing population 
of elderly patients who will often have multiple chronic ill-
nesses. The purpose of this chapter has been to provide a 
brief overview of key issues surrounding this shift.

It should be noted that at this time, the number of new phy-
sicians entering the healthcare system has been declining, and 
even fewer are specializing in geriatrics. It is expected that by 
2025, the demand for physicians will exceed supply by a range 
of between 46,000 to 90,000 [11]. As well, fewer graduates from 
medical schools are pursuing careers in geriatrics, due to rela-
tively poor reimbursement and the prospect of being over-
whelmed with the complexities of managing older patients 
with multiple co-morbidities [12]. In fact, provider burnout is 
one of the main reasons for the decline in the number of medi-
cal students specializing in primary care and geriatrics [20].
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As the number of medical student admissions declines, 
however, there has been an increase in the number of APRNs 
entering programs and pursuing careers in primary care and 
family medicine [5]. APRNs include nurse practitioners, 
clinical nurse specialists, nurse anesthetists, and midwives. 
In fact, approximately 89% of APRNs have been educated to 
practice in primary care, including adult and geriatric health, 
family medicine, pediatrics, and women’s health [5].

APRNs working closely with physicians allow for a more 
comprehensive approach to patient care. The attending phy-
sician can see the patient every 3–4 months for routine fol-
low- up, while the APRN will see the patient in-between those 
visits. The APRN focuses on chronic disease management 
and education for such conditions as hypertension, conges-
tive heart failure, and diabetes. APRNs can also order and 
interpret diagnostic testing and prescribe medication. 
APRNs see patients for routine follow-up, urgent evaluation, 
or follow-up after discharge from the hospital.

With the growing number of geriatric patients needing 
chronic care management, physicians and APRNs working col-
laboratively in the context of healthcare teams will be able to 
provide more cost-effective comprehensive care to this popula-
tion. Improved comprehensive management of geriatric patients 
with chronic conditions can slow the progression of their illness 
and its attendant disability and reduce the number of emer-
gency room visits, hospital admissions, and readmissions.

Since the introduction of the Wagner CCM, many of its 
core principles have been adapted to a variety of medical envi-
ronments. For instance, outpatient primary care services are 
sometimes supplemented by Visiting Doctors, a multidisci-
plinary team that provides primary care to homebound 
patients. The team may consist of attending physicians, an 
APRN, a social worker, and an administrative assistant. Team 
members can see patients monthly and discuss ongoing issues 
with the patients they follow. The Visiting Doctor model of 
care is particularly important for the patient unable to leave 
their home, yet still needing ongoing care for complex medi-
cal problems. Providers are able to order x-rays and ultra-
sounds to be done in the patient’s home, thereby allowing for 
a more comprehensive work-up on a patient’s signs and symp-
toms (January 2, 2018 email from S Sonica to S Sundel).

While the CCM originally was focused on chronic care 
management in an outpatient primary care setting, inpa-
tient acute care geriatric services have also begun to include 
care coordination and chronic care management for this 
population. Many of these services are known as Mobile 
Acute Care for the Elderly [22]. Historically, acute care for 
elderly patients occurred on one unit in the hospital; how-
ever as census decreased and providers found elderly 
patients on all floors, the MACE team was created. Team 
members can include a board certified geriatrician, geriatric 
fellows, pharmacist, APRN, social worker, and consultants 
in physical therapy, occupational therapy, speech therapist, 
and nutrition.

Alternatively, some hospitals employ a consult service, 
consisting of a board certified geriatric physician and geriat-
ric fellows to follow inpatient geriatric patients. These 

 inpatient teams work closely with providers in outpatient 
practices, subacute rehabilitation (SAR), and nursing homes 
to promote the patient’s safe transition from the hospital to 
the home, SAR, or nursing home.

As we go forward, the face of healthcare delivery in the 
USA is changing in a number of significant ways: from epi-
sodic treatment to chronic care, from fragmented to coordi-
nated care, incentivized by a change in the healthcare 
third-party payment system. The promotion of increased 
patient self-management of chronic illness and the expan-
sion of a collaborative team-based approach to chronic care 
will allow primary care providers the opportunity to employ 
their limited time more productively, while increasing both 
the quality and cost-effectiveness of care afforded to the 
growing number of geriatric patients with chronic illness.
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41.1  Introduction

 Case Example

Dr. S, medical director of an outpatient geriatric practice, wants to 
make sure that all patients who are seen in the ER are seen 
promptly for follow-up after discharge back to the community. 
Dr. S is aware that the literature supports rapid outpatient 
follow-up after an ED visit or hospitalization and that this is a 
high-risk time for her geriatric patients. She decides to approach 
her institution’s analytics department to find out how she can 
ensure that no patients slip through the cracks for a post-discharge 
phone call and visit.

41.2  What Is Population Health 
Management?

The landscape of healthcare delivery is changing more today 
than it ever has before. There have been exponential advances 
in diagnostic and treatment technologies, and a growing 
public concern over the accessibility, equity, and cost of 
healthcare has made healthcare policy and legislation a larger 
fixture in regular conversation. The need to deliver patient- 
centered, high-quality care at lower costs – or what has been 
bundled as the triple aim [1] – is becoming increasingly clear.

One strategy to achieve this triple aim of healthcare 
improvement is by effectively and efficiently managing popu-
lation health – or the health outcomes of a group of individu-
als, including the distribution of such outcomes within the 
group [2]. Population health management has been defined 
by a leading outcomes management provider as the “aggrega-
tion and analysis of patient data and the actions through 
which care providers can improve both clinical and financial 
outcomes for any given group of patients.” [3] To achieve 
effective population health management, several capabilities 
must be developed and deployed in symbiosis with each 
other. First, payment structures and contracts with the orga-
nizations that finance healthcare (i.e., health insurance com-
panies, trade and labor unions, and government payors) 
must be aligned with the delivery of value- and quality-based 
healthcare versus volume. Second, the systems that deliver 
healthcare must be nuanced enough to provide just the right 
amount of care in the right setting. The Agency for Healthcare 
Quality and Research (AHRQ) has defined quality healthcare 
as “doing the right thing, at the right time, in the right way, 
for the right person – and having the best possible results” 
[4]. Or more specifically in this context, healthcare delivery 
systems must have the ability to provide evidence- based 
screening, diagnostics, and treatment to the community they 
serve. Third, in order to help ensure that patients are given 
just the right amount of care as in a timely manner, the 
employment of data and registries is critical. Registries are 
population focused, purpose driven, and designed to derive 
information on health outcomes defined before the data are 
collected and analyzed. This is distinct from the electronic 
medical record in that EHRs are focused on the collection 
and use of an individual patient’s health-related information 

[5]. Registries should be collectively decided upon and able 
to produce ongoing, actionable results and outcomes mea-
surements.

41.3  Why Population Health Management?

In addition to the AHRQ definition of quality healthcare, the 
Institute of Medicine has also created guidelines to improve 
quality and value within healthcare systems [6]. Population 
health management can move systems toward safe, effective, 
patient-centered, equitable, and timely guidelines and clini-
cal interventions. The literature consistently shows a rela-
tively small percentage of the population driving most of the 
cost in healthcare (. Figs. 41.1 and 41.2), though more recent 
literature reveals that this top percentile cohort of high-need, 
high-cost patients can turn over with time and can be diffi-
cult to predict [7].

Of particular note in a geriatric context, many of these 
costly patients are frail elderly and older patients with multi-
ple chronic conditions, making geriatric understanding and 
services critical in any successful population health 
enterprise.

41.4  What Are Registries?

A registry is an organized system that uses observational 
study methods to collect uniform data (clinical and other) to 
evaluate specified outcomes for a population defined by a 
particular disease, condition, or exposure and that serves one 
or more predetermined scientific, clinical, or policy pur-
poses. Registries are focused on populations and are designed 
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       . Fig. 41.1 Distribution of healthcare expenditures for the US 
population, according to magnitude of expenditure, 2009 references. 
(Adapted from: Blumenthal et al. [11])
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to fulfill specific purposes defined before the data are col-
lected and analyzed [5]. Data can be collected from various 
sources including electronic medical records, payor claims, 
or other central sources and analyzed to achieve the goals 
particular to a practice, clinical program, or payor.

41.5  Why Are Registries and Data Important 
in Population Health Management?

As we begin to conceive our roles differently, expanding from 
1:1 patient management to population health, it becomes 
important to stratify populations to allow for effective target-
ing and program resource utilization. All geriatric patients 
do not need end-of-life care or home visits, for example, and 
we must optimize our data registries to allow for clinical rel-
evance. Although there are many reasons to use registries 
including research, grants, etc., here we will focus on using 
registries for population management. It is important to note 

that usually, these types of risk stratification systems are used 
to drive clinical targeting for select programs, many of which 
are designed to avoid hospitalizations and/or SNF for our 
geriatric patients. Given the high rates of complications from 
institutionalization in geriatric patients, doing this well 
becomes even more important than for a healthier or younger 
population.

Recent changes in the landscape of healthcare, including 
a shift in financial reimbursement toward delivery systems 
assuming more financial risk, and the resulting focus on care 
delivery innovation, have resulted in a wave of new programs 
that blend traditional face-to-face patient and care team con-
tact with new methods of communication. These programs 
all intend to focus on proactive monitoring and employing 
preventive care interventions. Telemonitoring of chronic 
conditions, teleconsultation of specialty services, home visits, 
phone calls from centralized nurse care managers, and visits 
from non-physician care team members are all examples of 
delivering more “dose” of contact and care to the community.
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When managing the health of communities and popula-
tions, and to effectively coordinate resources and the delivery 
of care, a strategic approach must be used. To deliver just the 
right level of contact dose, at the right time, with the right 
care teams, requires leveraging population-level data.

Currently, many registries are based on billing claims 
data. Usually, one can select patients based on certain stan-
dard demographic factors (age, sex, number of disease codes, 
etc.) or based on the presence of certain diagnostic claims 
categories (e.g., diabetes, COPD, CHF, etc.). These allow a 
stratification process to begin but are generally not clinically 
specific enough to drive all programmatic decisions. In geri-
atrics in particular, certain characteristics have been shown to 
predict risk that are not usually well coded including func-
tional status, cognitive status, caregiver burden, and symp-
tom burden. In usual outpatient visits or inpatient 
hospitalizations, claims are focused on disease groups and 
not on these types of scores (which, if documented at all, are 
usually in the EMR but not in billing codes). It is important to 
survey the data your particular system has at baseline and 
think through the feasibility of supplementing it with more 
meaningful clinical information relevant to your patient 
population via the EMR or other standard collection tools. 
Furthermore, it is important to collect the lists of high-risk 
patients in a standard way to alert interdisciplinary teams to 
the patient’s high-risk status. Optimally, multiple providers 
and caregivers can see this “flag” so that it can trigger alterna-
tive clinical programs or pathways in the hospitals, emer-
gency departments, outpatient practices, and care 
management systems. This can also be done via an EMR or 
other program-specific notification systems. Once these are 
in place, it becomes easier to select patients from a health sys-
tem who have a certain type of need (e.g., targeting for mild 
cognitive impairment) and institute workflows that allow for 
efficient targeting and care of these patients based on need.

Another category of registry use that has become more 
common as the United States moves toward value-based care 
is quality metrics. Quality metrics are usually defined and 
selected by CMS or by payor plans. Of note, they can be par-
ticularly challenging for the geriatric population, as many of 
them are designed around screening measures that may or 
may not be relevant for our geriatric or medically complex 
patients. There are also various disease-specific measures 
that may not be relevant for our complex geriatric patients – 
aspirin use, diabetes control, echo for heart failure, etc. Given 
these complexities, it is important for geriatricians to repre-
sent these needs in their institutional IT discussions about 
the relevance of metrics for these populations and how this 
can/will be reflected in an EMR or other systematic pro-
cesses. Registries can be used to identify patients who are 
missing certain metrics that are relevant to their care and 
institute workflows to optimize these measures [8].

Finally, and most relevant to geriatric populations under 
a managed Medicare plan, there are opportunities to opti-
mize revenue for our most complicated geriatric patients by 
coding their diseases appropriately. Medicare has designed a 
complex system that rates patients’ disease groups and com-

plications in order to assign them a risk value that drives 
their expected cost per year and their needs for inpatient and 
outpatient care. It is important that geriatricians and provid-
ers caring for our most vulnerable populations learn to 
understand these coding measures, so they can reflect their 
patients’ complexity in their codes. Although this can be 
challenging, EMRs and other system tools can be designed 
with institutional billing or population health management 
tools to make this as easy as possible [9].

41.6  How Is Clinical Practice Influenced  
by Data?

Once registries are set up, systems can use these data to make 
clinical and programmatic decisions. For example, a geriatric 
inpatient registry may reveal that too few patients receive a 
follow-up appointment within 14 days of discharge, and this 
can drive the leadership team to improve access and schedul-
ing for this cohort of patients. Another example might be to 
realize that a hospital system’s geriatric patients have a long 
average length of stay in local subacute nursing facilities and 
this can generate improved partnerships between SNF and 
hospital staff to drive down length of stay or improve quality 
of care. Yet another example could be to leverage non- 
physician care team members such as social workers, nurse 
case managers, and non-clinical coordinators, navigators, or 
similar patient advocates to address other determinants of 
health such as housing and social isolation that influence 
geriatric health outcomes [10]. As you work to set up your 
registries and dashboards, try to make them as relevant as 
possible so that they can be used to improve patient care. 
Consider your organization’s current capabilities and 
 limitations in care delivery. When first implementing regis-
tries, identify sets of data that can be most readily acted on.

41.7  Measuring Outcomes

Ultimately, the goal of using data and registries in healthcare 
is to improve patient care. Any dashboard or registry should 
be able to drive clinical improvements and then measure 
whether improvements in care were carried out. These out-
comes might be clinical or disease-specific (Hgba1c over 
time, percentage of eligible patients on ACE-I, etc.). They 
might also be related to system improvement or experience 
(patient satisfaction, time to next appointment or new 
appointment availability, etc.). Accurate, relevant, and timely 
patient data through registries will help determine the most 
appropriate setting and level of care and is thus a critical abil-
ity for any healthcare organization that wishes to be an effec-
tive population health manger. To drive improvement, 
geriatric practices, inpatient services, or systems should work 
together to design the registry for both clinical utility and 
ease of tracking performance over time. This will allow for 
the greatest relevance and for focus on the outcomes most 
important to the organization and stakeholders.
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 Case Example, cont.

Dr. S works with her practice manager to ensure that a daily list 
is sent to her practice of all patients discharged from eight local 
emergency departments in the preceding 24 hours. Her nurse 
calls these patients, does a brief clinical assessment, and ensures 
that the front desk staff schedules these patients for a rapid 
follow-up appointment. Using EMR data, Dr. S is further able to 
sort these lists into avoidable and unavoidable ED visits and can 
particularly highlight patients who had falls or delirium, two 
areas her practice is working on for quality improvement. This 
allows Dr. S and her team to optimize care for these patients and 
ensure that rapid access is used by patients who truly need it.
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 Case: Part 1

Opal is a 76-year-old woman with a past medical history of 
hypertension, hyperlipidemia, obesity, and diabetes mellitus type 2 
on insulin. She was also diagnosed 3 years ago with breast cancer 
and underwent a mastectomy followed by chemotherapy. Opal 
presents to the outpatient clinic with the chief complaint to left 
knee pain.

42.1  Prevalence of Pain

The prevalence of pain in the community population age 65 
and older is estimated at 25–50%. Persistent pain prevalence 
among residents in the nursing home is even higher, esti-
mated between 45% and 80% [1, 2].

42.2  Definition of Pain

Pain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage [1, 3]. Pain 
is subjective and idiosyncratic; its intensity and character are 
what the patient says they are. Since pain is more than just a 
physical symptom, it impacts and influences the mood and 
personality of a person. It can affect a patient’s behavior, 
social life, and interactions [1, 4].

Pain can be subdivided as acute or chronic. Acute pain is 
sudden in onset and expected to last a short time and is 
clearly linked to a specific bodily insult or injury. Chronic 
pain is without apparent biologic purpose that has persisted 
beyond the normal tissue healing time and typically defined 
as present for at least 3–6 months [1, 5]. Acute pain may be 
associated with vital sign changes, whereas chronic pain is 
often not.

42.3  Types of Pain

There are generally three types of pain: nociceptive, neuro-
pathic, and mixed/undetermined pain. It is necessary to dis-
tinguish between nociceptive and neuropathic pain because 
treatment modalities are different between the two types.

Nociceptive pain is due to activation of nociceptive sen-
sory receptors by noxious stimuli resulting from inflamma-
tion, swelling, and injury to tissues. Nociceptive pain can be 
of somatic or visceral origin. Somatic nociceptive pain is well 
localized in the skin, soft tissues, and/or bone. Patients may 
describe this type of pain as throbbing, aching, or stabbing 
[5, 6]. A surgical skin incision can produce somatic nocicep-
tive pain. Visceral nociceptive pain occurs when there is 
injury to organs (viscera) such as the heart, lungs, gastroin-
testinal tract, and pelvis. Patients may have difficulty localiz-
ing and describing this pain, while others may describe the 
visceral pain as cramping, tearing, dull, or aching [5, 6]. This 
can be seen in myocardial infarction, pulmonary embolism, 
and ischemic bowel among other conditions.

Neuropathic pain is due to irritation of components of 
the central or peripheral nervous system. Patients describe 
this type of pain as burning, numbness, pins-and-needles 
sensation, shooting pain, or lightning-like pain. Common 
examples of neuropathic pain include diabetes-induced 
peripheral neuropathy or post-herpetic neuralgia [5–7].

Mixed/undetermined pain is characterized by both 
components of nociceptive pain and neuropathic pain. 
This type of pain is common in older pain and may need 
treatment trials of different medications or combinations 
of medications before pain improves. Inter-professional 
team collaboration is often beneficial in treating this form 
of pain [5].

Characteristics of the three types of pain are further 
detailed in . Table 42.1.

 Case: Part 2

Opal reports her left knee pain started 6 months ago and is 
worse after she goes shopping or walks to the bus. Due to the 
pain, she isn’t going out as much and is spending more time in 
her apartment. When she rests and ices her knee, the pain 
improves. She describes the pain as a dull or aching sensation on 
the inside of her left knee. She rates her pain as a 3/10 on a bad 
day and 1/10 if she doesn’t do much walking. The pain occurs 
most days of the week.

42.4  Assessment of Pain

One of the greatest barriers to effective treatment of pain is 
the inadequate assessment of pain symptoms. Specifically 
for older adults, assessing how pain is interfering with their 
function, particularly their ADLs and IADLs, is critical [8]. 
The pneumonic O, P, Q, R, S, and T can be helpful when 
asking the patient to characterize their pain (. Table 42.2) 
[8]. A thorough assessment of the nature of their pain and 
the modalities and medications tried is important in for-
mulating a plan for management. Do not rely solely on 
electronic medication lists, as they may not be accurate or 
complete. Ask about over-the-counter medications, and 
utilize your state’s controlled substance prescribing data-
base to determine if opioids have been prescribed in the 
past [9].

 Case: Part 3

Fill in the blanks based on Opal’s description of her left knee pain 
(answers provided at the end of the chapter).
Onset:
Provocative:
Palliative:
Quality:
Region:
Radiation:
Severity:
Timing:
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42.5  Assessment of Pain in Older Adults 
with Cognitive Impairment

While some cognitively impaired patients may be able to 
speak, they may not be able to verbalize the location of their 
pain and answer all the questions you have regarding their 
pain [4]. However, these patients can often tell you whether 
they have pain at the present time. Other patients may not be 
able to speak at all. Tools have been developed for such cir-
cumstances. Pain Assessment in Advanced Dementia 
(PAINAD) scale is a tool based on five observable behaviors 
to assess pain symptoms: breathing independent of vocaliza-
tion, negative vocalization, facial expression, body language, 
and consolability. Each behavior is scored from 0 to 2 after 
observing the patient [10]. For example, a patient exhibiting 
normal breathing is scored a 0, whereas a patient with labored 
breathing using their accessory muscles is scored a 2. The 
scores from each category are then added together to obtain 
a total score. The higher the total score, the more severe the 
patient’s pain, i.e., a total score of 0 is interpreted as no pain 
and a total score of 10 indicates severe pain.

42.6  Physical Exam

The physical exam is another modality used to assess and 
characterize pain. Asking the patient to point to the painful 
area is one method of identifying the location of the pain. 
The area should be examined for skin changes (redness, 
bruising, darkening of the skin), swelling (effusions, limb 
asymmetry), temperature (warm to touch, cold to touch), 
decreased blood flood (delayed capillary refill), and struc-
tural change (tophi, crepitus, joint deviation). It is also 

       . Table 42.1 Characteristics of pain based on type

Source of pain Typical description

Nociceptive: somatic pain

Arthritis, acute postoperative pain, fracture, 
bony metastases

Tissue injury (bones, soft tissue, 
joints, muscles)

Well localized, constant, aching, stabbing, gnawing, 
throbbing

Nociceptive: visceral pain

Renal colic, constipation, hepatomegaly Viscera (pericardium, peritoneum, 
pleura)

Diffuse, poorly localized, referred to other sites, 
intermittent, dull, colicky, squeezing, deep, cramping

Neuropathic pain

Cervical or lumbar radiculopathy, post-
herpetic neuralgia, trigeminal neuralgia, 
diabetic neuropathy, herniated vertebral 
disc, chemotherapy toxicities

Peripheral or central nervous 
system

Usually constant, sharp, burning, pricking, tingling, 
electric shock-like
Associated with other sensory disturbances 
(paresthesias, allodynia, hyperalgesia)

Mixed/undetermined pain

Myofascial pain syndrome, somatic 
symptom pain disorders, fibromyalgia

Poorly understood No identifiable pathologic etiology or symptoms out 
of proportion etiology; diffuse musculoskeletal pain, 
stiffness, and weakness

Modified from Reuben et al. [26]

       . Table 42.2 Assessment of pain

Assessment of pain (O, P, Q, R, S, T)

Example questions

Onset When did it start?
Was there an event that triggered the pain?

Provocative
(Aggravating 
factors)

What makes the pain worse?

Palliative
(Relieving 
factors)

What makes the pain better?
What mediations are you taking for the pain?
(Ask about both prescription and over-the- 
counter medications)

Quality Is the pain burning? Stabbing? Dull? Throb-
bing? Aching? etc.

Region Where is the pain?
Point with one finger where the pain is the worst
Use a pain map

Radiation Does the pain radiate?

Severity Use one of these two ways to assess severity:
1. On a scale of 1–10, how do you rate your 
pain? “0” being no pain and “10” being the 
worst pain ever
2. How severe is your pain? No pain, mild, 
moderate, or severe?
How do you rate your pain after you take your 
pain medications?

Timing When does the pain occur?
How long does the pain last?
How often do you have the pain?
How does the pain affect your daily activities?

Management of Pain Symptoms
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important to assess if pain results from non-painful stimuli, 
active motion, and passive motion and whether palpation 
causes radiation of pain. Muscle strength and reflexes pro-
vide additional clues to the etiology of the pain allowing tar-
geted treatment. Finally, an understanding of how pain is 
affecting the ability of an older adult to walk, stand from a 
seated position, or have grip strength can provide you with a 
more objective target for the pain management.

42.7  Laboratory Tests

Laboratory tests may be beneficial if infections are sus-
pected or if medications considered for management are 
cleared by the patient’s kidney and liver. Routine testing for 
inflammatory disorders is discouraged unless there is a 
high index of suspicion for a rheumatologic process pro-
voking the pain.

42.8  Imaging

Imaging should be ordered on a case-by-case basis and is not 
necessary in every instance of reported pain in the older 
adult. Unnecessary imaging can lead to overdiagnosis and 
excessive use of medical resources, as the prevalence of 
degenerative disease is high in the geriatric population [6]. If 
a patient presents with red flag signs such as pain after a fall 
or trauma, a rigid abdomen on exam, history of cancer, and/
or new neurological deficit, imaging may be necessary.

 Case: Part 4

Upon physical exam of Opal, her vitals are within normal limits, 
there is no skin redness or increased warm over either knee, and 
both knees are negative for effusion. Crepitus is present only in the 
left knee with active and passive range of motion. Opal expresses 
mild pain upon standing and with walking on the left knee. 
Laboratory tests reveal no signs of infection, normal kidney 
function, and normal liver function, and X-ray of the left knee 
shows joint space narrowing consistent with osteoarthritis. Opal is 
referred to physical therapy for treatment of her left knee pain.

42.9  Principles of Pain Treatment in Older 
Adults

There is a tendency for undertreatment of pain in older adults. 
Older adults may minimize or not report their pain; they may 
have limited health literacy, limited English proficiency, and 
cognitive impairment or perceive pain as an aspect of getting 
old. Clinicians may undertreat pain symptoms due to inade-
quately assessing pain, being hesitant to manage pain due to 
lack of adequate knowledge of pain management strategies, or 
misperceptions about opioid medications [1, 4].

When treating pain in the older adult, realistic expecta-
tions must be established. The general goal for treatment of 
pain in the older adult is to improve function, allowing 

patients to maintain their independence. In many cases it is 
unrealistic to expect the patient’s pain to completely resolve. 
Treatment is provided to reduce the pain to a manageable 
level determined by the patient. This is why it is important to 
know the patient’s goals of care, as that will further direct 
treatment recommendations [9].

42.10  Non-pharmacologic Treatments

Several non-pharmacologic treatments have been shown to 
decrease chronic musculoskeletal pain in older adults. 
Physical activities such as regular exercise, physical therapy, 
and tai chi not only decrease pain but also have the potential 
benefit of increasing function. Psychosocial treatments may 
provide pain relief in some patient including massage, heat 
therapy, cold therapy, and music therapy. Mindfulness-based 
stressed reduction and cognitive behavioral therapy (CBT) 
engage older adults to develop coping strategies to help man-
age their chronic pain [11].

 Case: Part 5

Opal returns to your office for follow-up 6 months later. She 
completed her sessions of physical therapy and increased her total 
minutes of exercise per week resulting in a 5-pound weight loss. 
However, over the past 2 months, her left knee pain is worse, and 
she now relies on her daughter to do the grocery shopping for her. 
Opal no longer attends church services because walking is too 
painful. You recommend Opal start taking Tylenol 650 mg by 
mouth every 6 hours as needed for her pain.

You call Opal to follow up on her pain symptoms a week later. 
Opal reports she has been taking the Tylenol 650 mg by mouth 
every 6 hours. The Tylenol is improving her left knee pain and she 
has resumed going to church services and grocery shopping. 
Additionally, treatment of her pain has allowed her to resume 
exercising and she is going to start tai chi classes.

42.11  Pharmacologic Treatment Principles

The consensus when using medications to treat pain in the 
older adult is to “start low, go slow but do go.” This means 
initiating medications at a low dose and slowly increasing 
the dose of the medication. This also means that if the med-
ication is not effective upon initial evaluation, you increase 
the dose. If the patient is still not reaching the pre-estab-
lished goal of treatment after several increases without side 
effects, you taper off the medication or decrease the medica-
tion to the lowest effective dose. The route of medication 
delivery is greatly influenced by the setting in which the 
patient is being treated (i.e., inpatient, outpatient, skilled 
nursing facility) [6]. It would be much more difficult to give 
patients intravenous medications in non-monitored set-
tings such as the home. Clinicians must be cognizant of 
medication costs as well, because many older adults are on a 
fixed income such as social security or rely on Medicare/
Medicaid for their medication coverage [2]. Finally, route of 
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medication delivery is important to consider in geriatric 
patients as they may have difficulties swallowing (i.e., a 
patient cannot swallow pills but can swallow liquid medica-
tion formulations).

 Case: Part 6

Four months later Opal returns to your clinic for an emergency 
room follow-up appointment. She went to the emergency room 
because she tripped on the curb and fell. Evaluation showed a 
broken right radius. Her arm was casted and she was discharged on 
Tylenol 650 mg every 6 hours as needed by mouth for pain. 
However, she states the Tylenol is not helping. Her pain is localized 
in her right forearm and is described as continuous, throbbing, and 
non-radiating. Opal rates her pain as an 8/10 on the pain scale. 
Upon exam Opal’s blood pressure and heart rate are elevated in 
response to her pain and her right arm is in a cast. She has good 
capillary refill in her right fingers and they are warm to touch. 
Review of laboratory tests from the emergency room show normal 
kidney and liver function.

42.12  Oral and Intravenous Treatments

If non-pharmacologic treatments are not adequate to treat a 
patient’s pain, medications may be required. Analgesic drugs 
are medications formulated to decrease pain and may be 
concurrently used with adjuvant drugs [3]. Adjuvant drugs 
are medications whose primary indication is not for treat-
ment of pain but the drug has pharmacologic properties, 
which provide an analgesic effect or additive analgesic effect 
when used with opioids [12, 13]. Determining the intensity 
of the patient’s pain can help guide therapy. If a patient has 
mild nociceptive pain, initiating treatment with a non-opioid 
medication (e.g., acetaminophen or a nonsteroidal anti- 
inflammatory drug) with or without an adjuvant may be suf-
ficient. For continued moderate to severe nociceptive pain, 
clinicians may consider starting opioid therapy (e.g., mor-
phine, oxycodone, dilaudid, or fentanyl) in conjunction with 
non-opioid and adjuvant medications [1, 2, 6]. For detailed 
descriptions of medications, see . Table 42.3.

Of note opioids are a class of medications with opium- 
like pharmacologic action, whereas opiates refer to the alka-
loids found naturally in opium. This should not be confused 
with the expression narcotics, which is a law enforcement 
term referring to a variety of substances that dull or distort 
the senses [14].

42.13  Side Effects of Opioids

When starting an opioid for treatment, it is imperative a 
bowel regimen is prescribed concurrent to prevent consti-
pation. Treatment to prevent opioid-induced constipation 
should be continued as long as the patient is prescribed opi-
oid therapy, even if they are taking the opioid only as 
needed. Tolerance, defined as a decrease in a drug’s effect 
over time due to exposure to the drug, does not develop to 
constipation [1, 5, 15]. Nausea and vomiting is another side 

effect of opioid therapy as opioids have a direct effect on the 
chemoreceptor trigger zone [1, 16]. Short-acting opioids 
are more likely to cause nausea; however tolerance usually 
develops within 7 days. Sedation and fatigue are side effects 
commonly seen upon the initiation or dose escalation of 
opioid therapy. Tolerance to these side effects usually devel-
ops in 1–3  days, and patients should be warned against 
driving or operating heavy equipment until they know the 
effect these medications have on them [1]. Delirium is a 
side effect of great concern in older adults but is most often 
multifactorial. It is more likely caused by untreated pain or 
undertreated pain than by use of opioid medications. Other 
side effects to be aware of include urinary retention, pruri-
tus, dry mouth, and myoclonus. Patient should be assessed 
routinely for all these side effects while on opioid therapy 
[2, 9, 14, 16].

 Case: Part 7

Given the severe pain from her fracture, you decide to prescribe her 
morphine. You prescribe a 2-week course of morphine 5 mg orally 
every 4 hours as needed for pain along with a bowel regimen 
(senna two tablets at night by mouth). Opal is scheduled for a 
2-week follow-up in your clinic for reassessment of her pain.

You call Opal the next day to monitor how her pain is 
responding to the morphine and assess for any side effects. Opal 
states after she takes the morphine her pain decreases to a 2/10 
and she was able to sleep through the night. She took the 
morphine three times since filling the prescription and took the 
senna tablets last night. She had a bowel movement this morning. 
Opal denies any nausea, vomiting, itching, twitching, or confusion.

42.14  Topical Treatments

Lidocaine is available over the counter in various gel and 
cream forms. Higher concentrations of lidocaine gels and 
creams, along with lidocaine patches, are available with a pre-
scription. Lidocaine treats pain through denervation hyper-
sensitivity and decreased systemic absorption through 
sodium channel blockade. Due to this mechanism of action, 
patients using lidocaine patches must wear the patch for 
12  hours followed by 12  hours without the patch. Topical 
lidocaine is beneficial in treatment of localized pain in the 
cases of post-herpetic neuralgia and diabetic neuropathy 
pain. Patients may find it helpful in treating somatic joint 
pain as well [17].

Capsaicin is another topical medication available through 
a prescription. Its mechanism of action was previously 
thought to be through depletion of substance P at nerve end-
ings. However, more recent evidence shows topical capsaicin 
works in the skin to reduce pain by defunctionalization of 
nociceptor fibers and by attenuation of cutaneous hypersen-
sitivity [18].

Topical diclofenac (Voltaren) is classified as a nonsteroi-
dal anti-inflammatory drug (NSAID) that relieves pain by 
inhibiting both COX-1 and COX-2 locally. Since there is 
minimal systemic absorption of diclofenac, this topical form 
can be used in patients with renal impairment [1, 17].

Management of Pain Symptoms
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42.15  Interventional Pain Treatments

A pain specialist typically performs interventional treat-
ments targeted at the relief of pain. Three common proce-
dures are trigger point injections, pulsed radiofrequency 
treatment, and nerve blocks.

Trigger point injections are beneficial in myofascial pain 
syndrome or when patients have active trigger points result-
ing in pain. The clinician injects 1% lidocaine or 1% procaine 
into an active trigger point effectively inactivating the trigger 
point providing prompt symptomatic relief [2, 19, 20].

Pulsed radiofrequency treatment is a procedure where 
short pulses of radiofrequency waves are delivered through a 
needle-like catheter targeting specific pain locations. It has 
been shown to improve cervical radicular pain, trigeminal 
neuralgia, sacroiliac joint pain, facet arthropathy, shoulder 
pain, postsurgical pain, radicular pain, and myofascial pain 
conditions [21, 22].

Nerve blocks are interventional procedures used to treat 
neuropathic pain in which neurolytic agents are injected 
directly at the nerve causing the pain. The nerve block can 
target peripheral nerves such as the median nerve to treat 
carpel tunnel syndrome or regions of nerves such as the 
celiac plexus to treat abdominal pain resulting from pancre-
atic cancer [23–25].

Take-Home Points

 5 Evaluation and management of pain in the older 
adults requires a thorough assessment of the 
characteristics of the pain.

 5 Cognitively impaired patients who cannot 
communicate verbally should still be assessed for 
pain using tools such as PAINAD and receive 
analgesic treatment.

 5 A stepped approach to pain treatment is advised 
starting with non-pharmacologic treatments and 
escalating to pharmacologic therapies such as 
opioids.

 5 When starting pharmacologic treatments in the 
older adults, “start low, go slow but do go.”

 5 If opioids are initiated, monitor for side effects 
including constipation, sedation/fatigue, nausea/
vomiting, and delirium.

 5 Always start a bowel regimen concurrently when 
treating patients with opioids.

 5 Adjuvant therapies including anticonvulsants, 
anti- depressants, topical medications, and 
interventional procedures can be used in 
addition to opioids to treat pain symptoms.

 5 Reassessment of pain symptoms, medications, 
and side effects are required on a regular basis.

 Case Conclusion

Opal returns to your office for her 2-week follow-up. Her arm pain is 
improving and she no longer is taking the morphine tablets; 
instead she is taking Tylenol 650 mg by mouth every 6 hours as 
needed if she has pain. She hasn’t used any Tylenol in 2 days.

 Case: Part 3 Answers

Onset: Past 6 months.
Provocative: Worse after shopping or when she walks to the 

bus.
Palliative: Improves with resting and ice.
Quality: Dull, aching pain.
Region: Inside of the knee.
Radiation: None.
Severity: Pain is 3/10 on a bad day and 1/10 if she doesn’t walk 

much.
Timing: The pain is most days so she is avoiding going out as 

much to prevent the knee from hurting.
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kCompetency 19
Assess and provide initial management of pain and key non- 
pain symptoms based on patient’s goals of care.

43.1   Background Introduction

The appropriate diagnosis and treatment of non-pain symp-
toms in older patients can be one of the most challenging and 
important tasks for young physicians to master. Discussing 
goals of care, prognosis, and quality of life is essential for 
developing a treatment plan and is especially important 
when working with older adult and frail patients. This should 
include obtaining thorough social and functional (daily 
and instrumental activities) histories. Living arrangements, 
available caregivers and their limitations, and family and 
community support should be outlined. Other social and 
financial resources and stressors should be noted as well as 
the availability of interdisciplinary care providers such as 
nurses, social workers, therapists, and chaplains. For many 
older adult patients with chronic diseases especially toward 
the end of life, enrollment in a house calls, palliative care, or 
hospice program (palliative care in the last 6 months of life) 
is one of the best ways to get interdisciplinary team-based 
care. These care models not only improve symptom control 
and patient satisfaction but can extend life for patients with 
certain diagnoses such as lung cancer [4, 12, 16, 25, 39, 52].

Age-related physiological changes cause older patients 
to present atypically, often with vague symptomatology. 

Keeping these changes in mind can help providers avoid pit-
falls of caring for older often more frail patients. Evaluating 
all medications and supplements that patients are taking is 
critical. Providers should also know patients’ hepatic and 
renal functions in order to make necessary medication 
dose adjustments. Medical and pharmacy resources such 
as Micromedex (7 http://www. micromedexsolutions. com/
micromedex2/librarian) and Lexicomp (7 http://www. 
wolterskluwercdi. com/lexicomp-online/) are typically avail-
able through most medical school or hospital websites and 
can help determine appropriate dosages (sites accessed July 
22, 2019). Discussing possible side effects and what is accept-
able or not for the patient and caregiver can help prevent 
problems with nonadherence and poor symptom control.

Aftercare goals are outlined; documenting and com-
municating them are critical as patients transition through 
different sites of care such as home (outpatient office) to hos-
pital. It is not uncommon for a patient’s goals and terminal 
diagnosis to be overlooked in the focus on more acute issues 
in each care area. Programs focused on ensuring that the 
patient’s goals are acknowledged and emphasized through 
care transitions have helped reduce these problems and are 
available in most states now. POLST (Physicians Orders for 
Life- Sustaining Treatment) is one such program available in 
46 states (7 http://polst. org, accessed July 22, 2019) which 
uses a shared decision- making model [17] and documents 
goals clearly to reduce miscommunication and errors as the 
patient transitions across various sites of care.

Reginald Dwight, a 78-year-old retired musi-
cian, presents to your office accompanied 
by his son for a routine visit. Mr. Dwight 
complains he feels tired all the time but 
denies other concerns. A quick chart review 
reminds you he has a history of hypertensive 
heart disease with diastolic heart failure, 

hypothyroidism, and Alzheimer’s dementia. 
Mr. Dwight moved in with his son a year 
ago and has been increasingly less active, 
dozing off while watching TV and is restless, 
frequently getting up out of bed at night. 
While his memory has declined, he still enjoys 
playing the piano but is too exhausted to 

play more than one song. He is in good spirits 
and wants to go out with family and visit 
with friends, but this, too, has become diffi-
cult for him. Medications include metoprolol, 
lisinopril, aspirin, furosemide, atorvastatin, 
levothyroxine, and donepezil.

 Case

43.2   Fatigue

Fatigue is extremely common among palliative and multi-
morbid patients, occurring in ½ to ¾ of them [26, 38]. While 
its vague nature can make it difficult to define, fatigue is gen-
erally described as a symptom characterized by tiredness, low 
energy, and exhaustion. It results in decreased activity and is 
not relieved by resting [13].

Much like many symptoms or syndromes in older 
patients, fatigue can be caused by a wide variety of underlying 
etiologies as noted in . Table 43.1 [26, 27, 31]. Cancer which 
occurs in increasing incidence with aging and cardiopulmo-
nary diseases such as heart failure and chronic obstructive 
pulmonary disease (COPD) are among the common causes 
of fatigue in older patients. Focusing on methods to improve 

sleep and conserving energy can be key to addressing symp-
tom management. Cardiopulmonary rehabilitation is often 
underutilized but can have a significant impact on fatigue 
management for many such patients [29, 33].

In addition to ensuring quality sleep and energy con-
servation, addressing medication- related side effects is also 
important. De-prescribing offending medications can have 
a tremendous effect on a patient fatigue level and therefore 
quality of life [5, 21, 28]. Many medications can cause fatigue, 
several of which are listed in . Table 43.2.

Fatigue is not only a common symptom of cancer, it is 
one of the most common side effects of chemotherapy regi-
mens [41]. The use of guides such as ePrognosis (7 www. 
eprognosis. ucsf. edu, accessed February 8, 2018) can be very 
helpful in determining which patients should have routine 
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screens such as colonoscopies or mammograms as well as 
provide guidance on how to have difficult discussions around 
invasive testing in light of care goals.

In oncology patients, discussing the patient’s goals consider-
ing the severity of fatigue is key to aiding the patient in decid-
ing to continue therapy or focus on a more palliative- based 
approach. Palliative transfusions may be an option to keep 
fatigue at bay while allowing for more quality time with loved 
ones or reaching a special life event such as a wedding or birth 
of a grandchild. They should not be used routinely without a 
clear indication as transfusion-related risks can be significant 
and blood resources are limited [53]. Less invasive treatments 
such as replacing low Vitamin B-12 or iron can also be helpful in 
patients with such deficiencies. Addressing underlying causes of 
fatigue can also be helpful as can treating associated psychologi-
cal and physical symptoms [26, 58]. Not overlooking infectious 
causes of fatigue in terminal patients is important as patients 
may experience new or worsening of existing fatigue. [9].

It is important to differentiate the fatigue that occurs at 
the very end of life as part of the dying process from that 
of chronic diseases or treatment effects earlier in the disease 
course. Treatment of symptoms including fatigue in the dying 
patient should be appropriately focused on the comfort of the 
patient in the context of care goals.

In the case of Mr. Dwight, there are several possible expla-
nations for his fatigue. He has a history of hypothyroidism, so 
ensuring his thyroid hormone levels are normal is important 
as is checking for vitamin deficiency such as B-12, electrolyte 
abnormalities, renal and liver dysfunction. Reviewing his medi-
cation list for possible side effects is also crucial. Mr. Dwight is 
on several medications that can cause fatigue including a beta- 
blocker, diuretic, and statin. Adjusting the dose or changing to 
a different in class or other class medication when possible will 
often alleviate fatigue symptoms. He appears to have insomnia 
which is also a common cause of fatigue and given the presenting 
history, very likely to the main underlying etiology for his fatigue.

43.3   Insomnia

Much like fatigue insomnia, is a very common symptom 
among palliative patients, occurring in over 70% and is caused 
by a variety of conditions, often several causes at once [10, 22, 
24, 35, 40]. Some common ones are shown in . Fig. 43.1. This 
multifactorial nature lends itself to an interdisciplinary care 
approach including physical therapy for pain relief, cognitive 
therapy for anxiety, and depression as well as chaplaincy for 
spiritual distress. Addressing the different causes of insomnia 
will improve adherence and symptom control. . Tables 43.3 
and 43.4 list common nonpharmacological and medication 
treatments of insomnia, respectively [10, 18, 23, 24].

Hypersomnia may occur separately or in conjunction 
with insomnia. Dementia can disturb the normal sleep-wake 
cycle and cause daytime sleepiness [18]. This disturbance 
in the sleep-wake cycle is a separate phenomenon from the 

       . Table 43.1 Common causes of fatigue

System Examples

Cardiovascular Coronary artery disease
Heart failure
Peripheral vascular disease

Pulmonary COPD
Pulmonary fibrosis

Immunologic Infections
Immune compromise states

Gastrointestinal Malabsorption
Malnutrition
GI bleeding

Neurological Multiple sclerosis
Poststroke syndrome
Amotrophic Lateral Sclerosis (ALS)

Hematologic Anemia of chronic disease
Iron deficiency anemia

Oncologic Lung cancer
Chemotherapy side effects

       . Table 43.2 Medications that commonly cause fatigue

System Drug class Examples

Cardiac Beta-blockers Metoprolol

ACE inhibitors Lisinopril

Diuretics Furosemide

Immunologic Antihistamines Fexofenadine
Diphenhydramine

Antibiotics Clarithromycin
Levofloxacin

Endocrine Statins Simvastatin
Atorvastatin

Fibrates Fenofibrate

Neurologic Monoamine oxidase Selegiline

Muscle relaxants Metaxalone

Sleep medications Zolpidem
Zaleplon

Psychiatric Antidepressants Sertraline
Venlafaxine

Antipsychotics Haloperidol
Quetiapine

Anxiolytics Diazepam
Clonazepam

Miscellaneous Pain medications Morphine
Oxycodone

Non-pain Symptoms
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normal changes that may occur to the sleep cycle with aging 
including earlier onset of nighttime sleepiness, longer latency 
time to fall asleep and more shallow, fragmented sleep cycles. 
This can result in more daytime sleepiness and napping.

Prostate hyperplasia and nocturia are also common 
causes of sleep disturbance and can result in significant sleep 
deficits. Diuretic medications, especially when taken later in 
the day can exacerbate these conditions. Other medications 
such as beta-blockers and serotoninergic antidepressants 
can cause insomnia in a more direct manner. Decreasing 
the dose of these medications or stopping them if possible 
will usually help with insomnia [21]. Educating patients and 
families about the complexity of insomnia can help establish 
reasonable treatment goals and cooperation in using a multi-
faceted approach to its treatment.

Changes in nonpharmacological habits such as sleep 
hygiene should be tried before starting medications for the 
treatment of insomnia [10, 18, 23, 35]. Sleep hygiene encour-
ages good sleep habits such as setting a good environment for 
sleep (turning off lights, having a comfortable temperature) 
and avoiding activities that can disturb sleep (caffeine or TV 
late at night). Warm milk, massage, relaxing music, and set-
ting a scheduled bedtime can also be very helpful in combat-
ing sleep disturbances. More information on this and other 
interventions can be found at the National Sleep Foundation 
website 7 www. sleepfoundation. org (accessed July 22, 2019).

If a patient fails nonpharmacological treatments, the use of 
supplements such as melatonin and other hypnotics can be use-
ful [18, 24, 35]. Melatonin is available in short- and long- acting 
formulations. For older and frail patients, starting with a 5 mg 
or lower dose is recommended. Increasing the dose to achieve 
desired sleep effect may be needed. If a patient does not respond 
to melatonin, a trial of other medication such as trazodone or 
mirtazapine may be useful. While these meds are felt to be safe, 
serious side effects such as hyponatremia, prolonged QTc on 
EKG, and serotonin syndrome can occur. Of note, mirtazapine 
stimulates sleep as a histaminic side effect at lower doses (7.5–
15 mg). It also stimulates appetite, so it can be an especially good 
choice in treating patients with both insomnia and anorexia. 
Other medication such as benzodiazepine and zolpidem can 
induce sleep but have severe side effects and are habit-forming. 
These medications are not recommended for use in older or frail 
patients for the routine symptom management of insomnia [2].

In Mr. Dwight’s case, he was on several medications that 
were likely contributing to insomnia. He also had several chronic 
conditions that may be causes. Reductions in doses, or discontin-
uation if possible, of metoprolol and atorvastatin may be helpful 
to reduce insomnia symptoms. A work-up to ensure thyroid hor-
mone levels are normal and electrolytes, renal, and hepatic func-
tion are normal is also needed. A thorough review of systems and 
examination should be done to assess for possible malignancy or 
other related causes such as worsening heart failure.

       . Table 43.3 Nonpharmacological interventions for insomnia

Therapy Description

Sleep 
hygiene

Focuses on activities that create a good sleep 
experience including:
  Maintain a regular bedtime and morning wake 

time
  Create a comfortable sleep environment
  Avoid excessive amounts of caffeine especially 

late in the day
  Avoid eating, watching tv, and reading in bed
  Avoid exercise or heavy meals late at night
  Relax before bed, wind down, and only go to bed 

when sleepy

Sleep 
restriction

Limits total time in bed to improve sleep 
efficiency and quality

Cognitive 
therapy

Addresses attitudes and beliefs about poor 
sleep habits

Light 
therapy

Bright light therapy increases melatonin, 
improving sleep, and mood

Massage 
therapy

Like other relaxation techniques, massage can 
be especially helpful for cancer and chronic pain 
patients
  A family member or sleep partner taught to do 

simple 30 min massage
  An electronic massager used as directed can also 

be very effective

Pain

Medication
side effects

Dementia Movement
disorders

Sleep
apnea

Depression
& anxiety

Nocturia

       . Fig. 43.1 Common causes of insomnia
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 Case Continued

Mr. Dwight and his son return to your office 6 months later. He has 
been sleeping better with the addition of melatonin at night and 
his fatigue has improved with a decrease in his metoprolol dose. He 
has started having more difficulty having bowel movements and 
sometimes goes several days without a movement. He often forgets 
to eat or drink if his family doesn’t prompt him. They frequently 
come home to his lunch being left on the counter. The patient 
denies concerns and says he eats just fine, but his son is concerned 
this is affecting his bowel pattern as well as causing weight loss.

43.4   Constipation

The prevalence of constipation in terminal illness ranges 
between 7% and 90% [11, 14, 19, 50], with higher rates seen 
in patients who take opioids to treat pain. Factors associated 
with constipation include medication side effects, immobility, 
and worsening oral intake of both fluids and high-fiber foods. 
Constipation diminishes patients’ quality of life through 
inducing symptoms such as painful abdominal distension, 
anorexia, nausea, overflowing loose stool, and delirium.

The first step in evaluation is to determine if the cause can 
be addressed. Stop any medications that are contributing to 
constipation, if possible. For example, consider using a nono-

pioid pain agent in place of opioids if constipation is related 
to the latter. Patients can also try lifestyle changes to treat 
constipation. If the patient is capable, he/she should attempt 
to increase daily dietary fiber and fluid intake [42]. He/she 
should also try toileting immediately after eating meals, to 
take advantage of the body’s natural reflex to defecate follow-
ing food intake.

If the patient’s constipation is due to reasons that cannot 
be changed (e.g., immobility due to end-stage organ disease), 
then we can offer medications to facilitate increased bowel 
movement frequency. Patient preferences and goals should 
determine what agents we initiate. When choosing between 
therapies, we must consider several factors including, but not 
limited to:

 5 Risk for adverse side effects in the context of the patient’s 
other medical conditions and medications (e.g., 
magnesium- containing laxatives should be avoided in 
patients with advanced chronic kidney disease)

 5 Tolerability (e.g., a rectally administered therapy is 
preferable in patients with severe nausea and vomiting)

 5 The patient’s current level of oral intake (e.g., bulk- 
forming laxatives like psyllium require patients to drink 
a large amount of fluid)

 5 Availability of others to administer the medication or 
treatment if necessary

       . Table 43.4 Medications used to treat insomnia

Medication Dosage Pearls

Melatonin Melatonin* 3–6 mg   or
5–10 mg

Technically a “supplement,” melatonin is purchased in immediate and long-acting 
formulation over the counter. Long-acting formulation is better at maintaining sleep 
longer through night
Available in gummies for patients with dementia and others who may frequently 
refuse to take medications and supplements

Melatonin agonist Ramelteon 8 mg Should not be used as first line in substitute for melatonin
Can cause dizziness and myalgias

Sedating 
antidepressants

Trazodone* 25–50 mg Antidepressant which can be used in doses up to 100 mg for sleep
Side effects include orthostasis, priapism, and prolonged QT

Mirtazepine* 7.5–15 mg Only effective at lower doses as sedation is a result of histaminic side effect
Causes appetite stimulation at low dose which can be especially helpful for patients 
with both anorexia and insomnia
Can also cause serotonin syndrome and hyponatremia especially at higher doses 
and if used in combination with other serotonin agents

Doxepin 3–6 mg Tricyclic antidepressant (TCA) which causes somnolence
Should not be taken within 3 hours of eating/mealtime
Has antihistaminic and anticholinergic effects which can cause confusion in some 
patients but generally has lower risk than other TCAs

Nonbenzodiaz-
epine hypnotics

Zolpidem 2.5–5 mg Can precipitate falls, cause sleep-related behaviors such as sleep walking
Available in oral spray and disintegrated tablet and long-acting formulations

Benzodiazepines Lorazepam 0.5–2 mg If a benzodiazepine is indicated, a shorter acting one with no active metabolites is 
strongly preferred, such as lorazepam
Very high risk for falls and can cause respiratory suppression especially in patients 
on opioid pain medications or who have advanced lung disease

Non-pain Symptoms
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No single orally administered laxative is superior to others in 
alleviating constipation in patients receiving palliative care 
[11]. Whichever agent you choose, start with the lowest pos-
sible dose and slowly titrate doses upwards while monitoring 
for adverse drug reactions (see . Table 43.5, “Management 
of Nausea, By Etiology”). Lactulose is no better than senna 
[3] although the combination may be effective in constipated 
patients taking opioids [49]. The combination of docusate 
plus senna is also no better than using senna alone [51]. 
Although polyethylene glycol is more effective than lactulose 
in treating chronic constipation [30], this agent has not been 
studied in palliative care populations. Many of these laxatives 
can produce intolerable side effects, including nausea, vom-
iting, and abdominal pain, necessitating discontinuation if 
benefits do not outweigh burdens.

If patients are unable to drink large amounts of fluids or 
swallow pills, then choose agents that can be rectally admin-

istered (see . Table 43.5). Use tap water or saline enemas if 
all other measures are either unsuccessful or would cause 
more harm than comfort [42].

In Mr. Dwight’s case, his constipation is likely secondary 
to his decreased oral intake decreased physical activity and 
slowed gastrointestinal movement that occurs with aging. He is 
forgetting to eat lunch and drink fluids when his family is not 
there to remind him. This is a common problem for dementia 
patients and can lead to dehydration and renal failure as well 
as worsening constipation. Reminders to drink fluids through-
out the day can be helpful in preventing this. Nursing orders to 
offer fluids to patients with dementia with medication passes 
and throughout the day can help patients who are hospitalized 
or residing in a nursing facility. Adding an osmolotic or stimu-
lant laxative as needed may help this patient.

It should be noted that while Mr. Dwight lives with his 
family and does not have concerns for food access or financial 

       . Table 43.5 Medications to treat nausea, by etiology

Cause of nausea Medication class Suggested starting dosages Potential side effects

Cerebral metastases, 
increased intracranial 
pressure

Corticosteroids Dexamethasone
  2 mg oral every 8 hours; liquid dose 

available

Delirium, dyspepsia

Side effects of opioids Antiemetic agents 
that are also 
antipsychotic agents

(a) Prochlorperazine
    5 mg oral three times daily
    25 mg suppository daily
    2.5 mg IV every 4 hours
(b) Chlorpromazine
    10 mg oral every 6 hour

Extrapyramidal symptoms (dysto-
nias, tremors, akathisia, tardive 
dyskinesias), constipation

Prokinetic agents Metoclopramide
  5 mg oral four times a day

Extrapyramidal symptoms (because 
it is a dopamine receptor antagonist)

Gastric irritation H2 blockers (a) Famotidine
    20 mg oral once daily
(b) Nizatidine
   150 mg oral once daily

Delirium

Proton pump 
inhibitors

(a) Lansoprazole
   15 mg oral daily
(b) Omeprazole
    20 mg oral daily
(c) Pantoprazole
    20 mg oral daily

Increased risk for C. diff infection in 
the case of prolonged use

Constipation Osmotic laxatives (a) Lactulose
   15 ml oral daily-twice daily
(b) Polyethylene glycol
    8.5 g powder mixed in 8 oz water, daily
(c) Glycerine
   one suppository per rectum daily

Abdominal cramps

Stimulant laxatives (a) Senna
   one tablet oral at bedtime
(b) Bisacodyl
    10 mg suppository per rectum daily

Abdominal cramps

Enemas (a) Tap water
    Twice a week
(b) Saline
    Twice a week
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stressors, many older adults including those at the end of life 
do. Poverty and socioeconomic factors can impact access to 
food and other essential needs such as housing and medical 
access. These should be considered when caring for vulnerable 
older adults as they can contribute to symptoms and create dif-
ficulty for patients to comply with therapy or maintain follow-
up appointments. Utilizing local interdisciplinary resources 
including social work can help address these issues and problem 
solve around them to create more successful treatment plans.

43.5   Anorexia and Weight Loss

Anorexia and resulting weight loss are common as people 
with terminal illness approach the end of their lives. For 
many terminal conditions, weight loss cannot be reversed 
with improving nutritional intake. Reduced oral intake does 
not cause suffering for the patient when it occurs as a conse-
quence of terminal illness [42]. However, it can worsen emo-
tional distress experienced by the patient’s loved ones. It is 
important for medical providers to provide patients and their 
loved ones frequent education that anorexia is an expected 
consequence of the dying process [36, 43]. Furthermore, we 
should encourage them to view oral food intake as an activ-
ity that provides pleasure, rather than as an activity to pro-
vide nutrition. All patients with terminal illness should eat 
foods that they enjoy, without regard to disease-based dietary 
guidelines. They should also eat as large or small an amount 
as provides comfort.

Patients, their loved ones, or specialists may recommend 
initiating megestrol acetate to improve appetite and stimu-
late weight gain. Megestrol acetate is only FDA-approved for 
patients with HIV-associated anorexia [44]. Prescribing it 
to treat anorexia related to other terminal illnesses would be 
considered off-label use. Furthermore, megestrol acetate use 
is associated with increased risk for thromboembolic events, 
peripheral edema and death [32, 44]. In 2015, megestrol 
acetate was deemed a medication to avoid in older adults by 
the American Geriatrics Society Beers Criteria Expert Update 
Panel. Therefore, we should not prescribe megestrol for older 
adults with terminal illness, as risks outweigh potential benefits.

In patients with concurrent depression, use of mirtazap-
ine may improve both mood and weight [2, 54]. However, 
evidence is lacking that mirtazapine results in weight gain in 
patients without depressed mood [2]. Mirtazapine can also 
cause the syndrome of inappropriate antidiuretic hormone 
(SIADH), resulting in hyponatremia. Therefore, this agent 
should be used with caution, particularly if the patient has 
declining kidney function and oral intake [2].

While high-calorie nutritional supplements will result 
in patient weight gain, there is no evidence that their use 
improves patient’s quality of life, functional status, or life 
expectancy [2]. Furthermore, the top-listed ingredients in 
many of these supplements are water, corn syrup or corn 
maltodextrin, and sugar. Therefore, the American Geriatrics 
Society has recommended that we avoid their use in older 
adults. Practically speaking, we may consider prescribing 

high-calorie nutritional supplements if the patient enjoys 
drinking them and prefers them to other foods or fluids, or 
if using these supplements reduces caregiver burden because 
of convenience.

In the case of patients with advanced progressive demen-
tia, placement of a gastric feeding tube should be avoided. This 
intervention is not associated with improved survival or qual-
ity of life [1, 20, 45, 46]. Feeding tubes do not eliminate the 
risk for aspiration, and placement is associated with adverse 
events such as bleeding and infection. Instead, we should 
counsel family members and loved ones to hand feed these 
patients, with the goal of providing pleasure and comfort.

In our patient’s case, progression of his dementia along with 
heart failure and/or medication side effects are likely contribut-
ing to anorexia and weight loss. Nonpharmacological measures 
noted above along with reminders to eat and drink as noted 
in the previous section on Constipation may help curb his 
anorexia and weight loss.

 Case Continued

Mr. Dwight continues to slowly decline and requires additional 
nonskilled in-home care to assist his family in caring for his needs. 
Despite this, he becomes increasing weak, falling several times 
and eventually develops worsening anorexia with nausea and 
vomiting. His family brings him to the emergency department of 
the local hospital for an evaluation.

43.6   Nausea and Vomiting

Many conditions can lead to nausea and vomiting, includ-
ing metastases to the brain, increased intracranial pressure, 
side effects of medications, gastric irritation, or mechanical 
obstruction of the GI tract [4, 42, 43]. The initial manage-
ment step is to eliminate medications that may be playing a 
role, if benefits of these medications do not outweigh bur-
dens. Initiate treatment for the underlying condition, if clini-
cally appropriate. Try nonpharmacological measures, such as 
ginger products [34] and eating smaller more frequent meals 
to alleviate nausea.

If the patient continues to have nausea and vomiting, use 
medications that are targeted to the underlying cause of these 
symptoms (see . Table 43.5 “Medications to Treat Nausea, by 
Etiology”; [4, 15, 42, 43]). Always start with the lowest pos-
sible dose, and slowly titrate dose upwards in order to mini-
mize intolerable side effects.

Prochlorperazine is commonly included in emergency 
kits provided by hospice agencies to patients treated in the 
home [47]. If the patient has intractable vomiting and can-
not take oral medications, this agent can be rectally admin-
istered via a suppository. Alternatively, the patient could be 
transferred to an inpatient hospice unit to receive antiemetic 
therapy intravenously. If a patient has both nausea and termi-
nal delirium, haloperidol has antiemetic properties and can 
also reduce agitation and psychosis related to delirium ([47]; 
refer to the chapter focused on delirium).

Non-pain Symptoms
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43.7   Dyspnea

Dyspnea is a common symptom experienced by patients at 
the end of life, even if they do not have an underlying termi-
nal respiratory disease [7, 37]. The sensation of breathless-
ness or “air hunger” can arise through multiple mechanisms, 
including lung irritation by infections or fluid, pain, progres-
sive neuromuscular disease that results in respiratory muscle 
and diaphragmatic weakness, and worsening anemia.

The initial management step is to treat the underlying eti-
ology of dyspnea, if benefits outweigh risks and the treatment 
aligns with the patient’s goals of care. For example, nebulized 
albuterol combined with ipratropium and supplemental oxy-
gen may alleviate dyspnea in patients with end-stage chronic 
bronchitis and hypoxia. Nonpharmacological measures, such 
as use of hand-held fans, breathing training, and chest wall 
vibration, may be effective in reducing dyspnea [8, 42].

Opioids are commonly included in hospice emergency 
kits to treat both dyspnea and pain [47]. Morphine use may 
result in a short-term improvement in exercise capacity, but 
the evidence is low quality [7]. Furthermore, its use is asso-
ciated with increased incidence of nausea and vomiting, 
constipation, and drowsiness compared to placebo [7]. The 
advantage of morphine is that it is available in a highly con-
centrated solution (20 mg per 1 ml) that is readily absorbed 
by the oral mucosa and therefore can be given to patients who 
are actively dying. For patients who are alert and suffering 
from dyspnea, start morphine tablets at 5 mg every 2–4 hours 
as needed [4, 42]. The initial starting dose of concentrated 
morphine solution is 5  mg, repeated every 15–30  minutes 
as needed [42]. Fentanyl does not seem to reduce “air hun-
ger” [7], although it may be preferred over morphine for 
pain management in patients with advanced kidney disease 
because its breakdown products are inactive (see 7 Chap. 42 
focused on pain management at the end of life).

Benzodiazepines such as lorazepam are often included 
in hospice emergency kits [47] to treat both dyspnea and 
anxiety. There is no strong evidence that benzodiazepines 
are more effective than placebo in relieving air hunger [48], 
and its use is associated with increased risk of somnolence. 
Consider using benzodiazepines as second or third-line ther-
apy for dyspnea if other measures are ineffective [48], and 
prescribe low doses at the start (e.g., lorazepam 0.5 mg tab 
or lorazepam 2  mg/1  ml solution 0.25  ml sublingual every 
4 hours; [42]).

It was determined that Mr. Dwight was dyspneic from a 
combination of worsening heart failure and aspiration pneu-
monitis. Antibiotics were started as he began showing signs of 
sepsis, and he was put on bi-pap noninvasive pulmonary sup-
port; IV diuresis was also pursued.

 Case Continued

Mr. Dwight failed to respond to antibiotic therapy for aspiration 
pneumonitis and aggressive diuresis. A family goals of care meet-
ing was held at the bedside with the palliative care team. His family 
decided he would not want to be intubated or sustained with 
aggressive measures as previously expressed. They opted for com-
fort-based care with hospice services. Mr. White was transferred 
to the hospice inpatient unit for ongoing symptoms management 
and aggressive terminal care support including treatment of oral 
secretions which had worsened during his hospitalization.

43.8   Oral Secretions

As people near the end of life, they experience increased 
pharyngeal and airway secretions that produce an audible 
“death rattle,” which can be distressing for loved ones to hear. 
Prevalence of the “death rattle” ranges between 23% and 92% 
[55]. Reducing cholinergic chemical signaling should in 
theory reduce secretion production. Common anticholiner-
gic agents prescribed for palliative care and hospice patients 
include hyoscine hydrobromide, hyoscine butylbromide, 
scopolamine, atropine, and glycopyrronium bromide. Of 
note, all of the preceding agents except for glycopyrronium 
bromide are included in the 2015 AGS Beers Criteria list 
for agents that should be avoided in older adults, because 
they are highly anticholinergic [6]. There is mixed evidence 
regarding the efficacy of anticholinergic agents compared 
to placebo [55, 57]. This may be explained by the fact that 
agents can prevent the formation of new secretions but not 
eliminate secretions already present in the oropharynx. No 
agent is superior to the others [57].

The initial approach to management should involve repo-
sitioning the patient, preferably on the left side, and gentle 
suctioning of secretions located in the oral cavity. The use 
of anticholinergic agents can be tried if nonpharmacologi-
cal measures are ineffective and the presence of secretions 
is causing suffering for the patient and/or her loved ones. If 

Mr. Dwight was admitted to the hospital 
service for dehydration with acute renal 
insufficiency as well as likely urinary tract 
infection and delirium. Evaluation found he 
was severely impacted, having loose stools 
around this impaction. He was rehydrated, 
treated with antibiotics and manually 
dis-impacted. His delirium resolved, but he 
remained more confused than previously and 

was very weak. Physical therapy recom-
mended a short course of rehab prior to 
returning home.

Mr. Dwight went to a local nursing 
facility for a short-term rehabilitation stay. 
However, he continued to be more confused 
and was not able to participate well with 
therapy. During this time, he also experienced 
more difficulty “catching his breath” when 

up walking for exercises. Examination found 
him to be fluid overloaded with bilateral rales 
and edematous lower extremities. He did 
not respond to an increase in his furosemide 
dosing and began requiring oxygen therapy. 
He was sent back to the hospital for an IV 
diuretics and further assessment to rule out 
other causes of his symptoms.

 Case Continued
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anticholinergic agents are prescribed, start at the lowest possi-
ble doses. Glycopyrronium bromide does not cross the blood-
brain barrier; in theory, it should be less likely to cause delirium 
compared to the other anticholinergic agents. However, it is 
administered subcutaneously or intravenously, in doses of 0.1–
0.4 mg every 4 hours as needed [42]. Therefore, its use may be 
limited to the inpatient hospital or inpatient hospice settings. 
For patients in the home setting with trouble swallowing, a 
scopolamine patch administered every 3 days could be consid-
ered, despite its presence on the 2015 AGS Beers Criteria list. 
Monitor patients closely for the development of side effects, 
such as delirium, dry mouth, constipation, or urinary reten-
tion. Stop medications if side effects are intolerable.

43.9   The Last Hours

It is helpful for medical providers to be familiar with what 
occurs to people in the last hours of life. Patients and families 
often rely on their medical providers to teach them about the 
last moments, in order to psychologically prepare themselves 
for what is to come. People who face imminent death exhibit 
features in common, regardless of the underlying terminal 
disease process or processes. In the last hours to weeks of life, 
oral intake dramatically declines. With that, urine produc-
tion lessens and eventually stops. People in the active dying 
phase become increasingly somnolent, with fewer moments 
of consciousness. They become immobile and therefore have 
an increased chance for developing pressure ulcers and con-
stipation. Their breathing becomes irregular, and they some-
times exhibit Cheyne-Stokes breathing, a recurring pattern 
characterized by quiet, shallow breathing that crescendos to 
rapid, deep breathing before a dramatic apneic pause. In the 
last stage, they develop increased oropharyngeal secretions 
commonly referred to as the “death rattle,” fever, mottled 
extremities, and coma [4, 12, 56].
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“The good physician treats the disease; the great physician 
treats the patient.”

William Osler

44.1   Introduction

Geriatricians are a heroic lot. They work in a field where 
their elderly patients have suffered the medical, functional, 
and cognitive tolls of a long life. The potential for change is 
limited. Most of the time, there is no way to “fix” the prob-
lems that are presented to them because those issues are 
longstanding and progressive. Information sharing is often 
difficult due to sensory, cognitive, and/or emotional issues. 
Finally, older patients may have difficulty adhering to a plan 
of care due to financial limitations, functional problems, and 
lack of formal and informal supports. Geriatricians must be 
part physician, part detective, and part family counselor. In 
order to be effective, they need to consider multiple plans 
and view patients in the context of their psychosocial, social, 
and spiritual needs and motivations. If these needs are not 
met, chances are that the medical outcome will suffer.

The term “psychosocial” is referenced frequently in the 
literature as an integral part of geriatric assessment. However, 
its meaning is often used to reference any interaction between 
an individual’s emotional world and the environment. The 
basic psychosocial issues of geriatric patients can be classified 
according to concrete and emotional categories that change 
over time with the trajectory of the aging process. The term 
“psychosocial” can refer to any aspect of a patient’s emo-
tional/social/living situation that affects safe management in 
the community: finances, insurance, housing, memory loss, 
emotional issues, family dynamics, or functional problems.

Abraham Maslow, a psychologist, was one of the first 
mental health professionals to see human needs and growth 
on a trajectory that moves from meeting basic physiological 
and safety needs to meeting higher-level needs for social and 

psychological fulfillment [1]. Below is a chart using Maslow’s 
hierarchy to illustrate how these needs relate to the world of 
the older adult. For some, physical and cognitive challenges 
present barriers to meeting basic needs for health and safety. 
Mental health issues arise as a consequence of these unmet 
needs. The chart below illustrates a useful paradigm for anal-
ysis of psychosocial needs (. Table 44.1).

It is easy for a clinician to become overwhelmed by the 
scope of an older adult’s medical problems combined with 
the psychosocial and social aspects of her patient’s living 
situation. Medical schools train their students to think about 
systems (such as GI, cardiology, neurology) and to break 
those systems down into medical problems and actionable 
categories. In geriatrics, to a greater extent, the clinician must 
use a similar method in consideration of the psychosocial 
context of a patient’s medical situation. A fall may be because 
a patient tripped on a crack in the sidewalk. Or perhaps the 
patient is a hoarder and fell because of the clutter. Or perhaps 
the patient is cognitively impaired and became distracted. Or 
perhaps the patient has low vision and cannot afford glasses 
because Medicare does not cover glasses. Like the medical 
systems, the geriatrician does not need to become an expert 
in each area of psychosocial functioning. Providers need to 
know enough to look at the psychosocial possibilities, ask 
the right questions, and identify help from the right sources. 
. Table  44.2 offers examples of geriatric issues and syn-
dromes that may have multiple etiologies.

44.2   Overview

This chapter has three sections and will address the impera-
tive of a team approach to geriatrics, present clinical vignettes 
illustrating common geriatric problems and their possible 
resolution, and provide an outline of the special consider-
ations around communication with older patients and their 
family caregivers.

       . Table 44.1 Maslow’s hierarchy of needs applied to the psychosocial needs of older adults

Maslow’s hierarchy 
of needs

Psychosocial needs of geriatric 
patients

Barriers to meeting psychosocial needs of 
geriatric patients

Results of unmet 
psychosocial needs

Self-actualization Fulfillment; you have accom-
plished your life’s goals

Cognitive issues, inability to meet current 
physical, functional, and social needs

Despair, giving up, 
emotional problems

Esteem Sense of self; realizing your place 
in the world, freedom

Dependence, isolation, physical and medical 
problems, financial problems

Depression, anxiety

Belonging Social opportunities, friendship, 
family

Functional issues, sensory issues, multiple 
losses of friends, family, limited social 
opportunities, transportation issues

Depression, anxiety, grief

Safety Accessible, affordable housing; 
home support services; medical 
equipment

Inaccessible housing, financial issues, lack of 
family supports, insurance issues

Falls, safety issues, weight 
loss, adherence issues

Physiological Food, shelter, clothing, sleep Financial issues, lack of family/community 
supports

Homelessness, falls, 
weight loss
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It is important to remember that even in the best situ-
ations where “the stars are in alignment” and psychosocial 
needs are met, a patient’s cognitive and/or functional issues 
may overwhelm all efforts to find a perfect solution.

44.3   The Geriatric Team

Geriatrics is a team sport. Older people face a multitude of 
physical, cognitive, functional, and psychosocial challenges 
that interfere with their ability to manage their healthcare 
and remain independent in the community. A frail senior 
with functional and cognitive problems cannot follow a treat-
ment plan independently. Likewise, an independent 89-year-

old may not be able to afford his medications or deal with 
the related insurance complications. Psychosocial issues are 
a significant consideration in producing a successful medical 
outcome. An interdisciplinary team is critical in providing 
appropriate care. The geriatric team draws on the expertise 
of professionals outside of the classic physician/nurse dyad 
to help with the broad range of psychosocial issues. Ideally, 
social workers, elder law attorneys, chaplains, psychologists, 
home health aides, family members, and physical/occupa-
tional therapists become partners in the treatment of the 
geriatric patient (. Table 44.3).

44.4   Clinical Vignettes

Listed below are the top ten reasons that a team is required 
to effectively treat geriatric patients. The vignettes that follow 
illustrate the complex approach required to resolve them.

 z Top 10 Psychosocial/Social Issues in Outpatient 
Geriatrics

 1. Functional problems – Problems in ADLs (activities of 
daily living such as walking, dressing, bathing, feeding, 
and toileting) and IADLs (instrumental activities of 
daily living such as bill paying, shopping, laundry, and 
housework)

 2. Cognitive loss
 3. Isolation
 4. Need for help at home
 5. Financial/insurance issues
 6. Caregiver/family stress
 7. Issues with access to care (transportation, inaccessible 

housing)
 8. Depression/anxiety/psychiatric problems/substance 

abuse in patient or family
 9. End of life issues
 10. Elder abuse

44.4.1   Functional Problems

Older adults present with a myriad of slowly progressing prob-
lems which impair their ability to function safely and inde-
pendently. Common presentations are weight loss and falls. 
The Centers for Disease Control (CDC) cites falls as being the 
leading cause of injury and death in older Americans, and, per 
CDC Director Tom Frieden, M.D., M.P.H., “Sadly, falls often 
herald the end of independence” [2]. Falls lead to more falls 
unless the reason for the fall is determined and addressed. 
Recommendations to prevent falls can range from purchasing 
an emergency call device for someone with balance problems 
to obtaining help at home for someone who has experienced 
multiple falls and a serious fall or is at risk for falls.

However, recommendations to obtain help at home often 
go unheeded due to financial concerns and fear of losing 
independence.

       . Table 44.2 Presenting medical problems and psychosocial 
considerations

Presenting medi-
cal problem

Medical reasons Psychosocial 
considerations

Fall Gait instability
Vision issues
Hearing problems
Dementia

Elder abuse
Cognitive problem
Hoarding/clutter
Substance abuse
Medication 
adherence issue

Medication 
adherence issue

Vision problem
Hearing problem
Fine motor 
problems
Dementia

Cognitive problem
Literacy issue
Financial problem
Substance abuse
Elder abuse
Caregiver burden

Depression Medication issue
Gait instability
Dementia

Cognitive problem
Elder abuse
PTSD
Financial
Grief
Isolation
Role transition

Weight loss Cancer
GI problems
Thyroid medica-
tion issue
Dementia

Depression
Cognitive problem
Elder abuse
Financial problem

Memory loss Dementia
Stroke
Medication 
non-adherence

Posttraumatic stress
Depression

Hygiene 
problems

Gait instability
Sensory problems
Incontinence
Dementia

Cognitive problem
Depression
Lack of supports
Caregiver burden

Appointment 
non-adherence

Gait instability
Sensory problems
Memory loss

Transportation 
issues
Financial issues
Depression
Caregiver burden
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       . Table 44.3 The potential geriatric team

Team member Role

Patient The center of “team” efforts. Unless a patient lacks the capacity for decision-making, the patient is in 
charge of all efforts to assist her and can accept or refuse those efforts

Private care manager Hired by patient or family to manage care for patient at home, facilitate home support services, and refer 
to community resources

Chaplain Provides spiritual and emotional support to patient

Elder law attorney Facilitates financial planning and access to Medicaid system when legal intervention is necessary to 
access Medicaid funding. Medicaid benefits vary from state to state. Elder law attorneys also assist with 
advance directives

Family members Pivotal liaison between patient and medical teams. Can be primary caregiver and perform care manage-
ment services. Can manage patient’s finances and facilitate access to care in community

Geriatrician Primary care physician and team leader. Provides medical care and outlines care needs.

Geriatric nurse practitioner 
(GNP)

An expert in nursing care related to chronic medical illnesses. Under the supervision of a geriatrician, 
provides primary care. Sees patients for focused urgent visits when geriatrician is unavailable

Home health aide (HHA) Provides day-to-day custodial care to patient at home. Provides information to care team regarding 
patient’s care needs and strengths

Physical therapist/occupa-
tional therapist (PT/OT)

Physical and occupational therapists can provide assistance in getting a patient back to baseline level of 
function after a hospitalization or a period of illness when the patient is deconditioned

Psychologist Addresses mental health issues of patient. Neuropsychologist provides neuropsychological testing for 
dementia work-up

Registered nurse (RN) Provides skilled nursing care in conjunction with medical visit

Licensed social worker 
(LCSW, LMSW)

Performs psychosocial assessment. Links patient with community resources and entitlements. Provides 
counseling to patient and family regarding how to maintain patient optimally in the community and 
avoid hospitalization and emergency department visits

Visiting nurse (VN) Provides skilled nursing assessment and treatment in the home under the auspices of a certified home 
health agency

The “patient” is listed first with other members of the team listed alphabetically

 Sometimes a Fall Is Not JUST a Fall:  
Part 1
Ms. J attended an urgent care appointment 
due to a recent fall. She is an 82-year-old 
woman with insulin-dependent diabetes 
mellitus (IDDM), reflux (GERD), and atrial 
fibrillation (A-Fib). She lives alone in a one 
bedroom apartment and is independent in 
all ADLs/IADLs. Her two children live out of 
state. Her grandson, who is in college, lives 
nearby. There are bruises on her left wrist 
and left hip. She states that she tripped on 
a throw rug in her bathroom and hit her 
wrist on the sink. X-rays are negative. The 
urgent provider prescribes ibuprofen.

Two months later, Ms. J comes into the 
emergency department due to a fall. Her 
geriatrician happens to be on call and sees 
her. Patient reports gait instability since her 
last fall, although this is not evident upon 
exam. She has bruises on her left arm and 

wrist. Chart review reveals that she has 
been seen in multiple urgent care practices 
within the healthcare system. Inquiry about 
the details of the fall reveals that her 
grandson, who abuses drugs, has been 
taking money from her. He is verbally 
threatening and on several occasions has 
been rough with her, grabbing her wrist 
and arm when she refuses to give him 
money. She is on a fixed income and can no 
longer afford the co-pays for her diabetic 
medications. Ms. J has been trying to 
compensate by closely monitoring her 
sugars and eating the right things – but she 
gets dizzy and ends up on the floor. She 
doesn’t want to get her grandson in 
trouble, so she has been “doctor hopping.” 
Ms. J agrees to see a social worker.

The social worker convinces Ms. J to 
involve Adult Protective Services for 
financial management and an order of 

protection. The social worker also does a 
financial screen and finds that patient is 
above the Medicaid limits. She helps Ms. J 
apply for the Medicare Savings Program. As 
part of the Medicare Savings Program, Ms. J 
automatically obtains full subsidy on her 
Medicare Part D program and significant 
savings in paying for her medications. 
Eventually the social worker obtains Ms. J’s 
permission to involve other family 
members who purchase an emergency call 
device for Ms. J and send her grandson to a 
drug treatment program.

Commentary For a patient with a stable 
gait who has multiple falls, one possible 
explanation could be elder abuse. Elder 
abuse affects approximately one in ten 
seniors over the age of 60 (National Council 
on Aging, 2016). The most common form 
of elder abuse is financial abuse, usually 

 Case #1: Falls
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44.4.3   Access to Care

Individuals with functional or sensory problems often 
have special transportation needs. Due to lack of knowl-
edge about resources or fear of being stigmatized as an 
“old person,” many older individuals do not take advan-
tage of transportation services for the elderly and disabled. 

Many larger cities have specialized transportation services 
through their public transportation system, senior citi-
zen centers, and/or religious organizations. Some senior 
centers also have volunteers to escort patients to medical 
appointments. Many organizations for the blind or hearing 
impaired also have volunteers to provide escort services to 
their clientele.

44.4.2   Substance Abuse

Until recently there has been a serious underestimation of 
the issue of substance abuse in the elderly [3]. Most of the 
literature that does exist focuses on alcohol abuse. For our 
elderly patients who have a recent history of drinking alco-
holic beverages to excess, alcohol use may be seen in part as 
a way to relieve anxiety and depression. Other older adults 
may have a long history of alcohol consumption and may 

equate the use of alcohol with socialization. Years ago the 
three “martini lunch” or the “cocktail hour” was part of the 
culture. Having a cocktail before dinner was an accepted way 
to de-stress. In older age, multiple losses and loneliness can 
create an environment where an individual might use alco-
hol to self-medicate. Patients suffering from functional and/
or cognitive problems may use alcohol to relieve anxiety. 
However, older patients may have markedly lower capacity 
to metabolize alcohol.

perpetrated by someone close to the senior 
without a source of income. It is common 
for the victim to hide the abuse, out of 
embarrassment, fear of reprisal, or fear that 
a loved one will be arrested. Hence, victims 
will often “doctor hop” so no one provider 

becomes suspicious. Another clue to signs of 
physical abuse are “twisting” bruises on the 
wrist/arm or a handprint where someone 
has been slapped. Where financial abuse is 
an issue, a patient may not be able to afford 
necessities, such as food and/or medica-

tions. For patients who have difficulty pay-
ing for medications, there are state subsidy 
programs for pharmaceuticals. Medicare 
(MC) also provides subsidies for medications 
through the MC Savings Program and MC D 
“Extra Help” subsidies.

Case #1: Falls (continued)

 Sometimes a Fall Is Not JUST a Fall: 
Part 2
Mr. M is a 76-year-old, widowed retired 
advertising executive. He has a history of 
hypertension (HTN), diabetes (DM), and con-
gestive heart failure (CHF). Patient comes to 
see his PCP after his second fall in 2 months. 
X-rays are negative. He denies unsteadiness 
and swears that he is taking his medications 
regularly. His PCP makes a referral to the 
Visiting Nurse Service. A visiting nurse and 
a physical therapist visit the patient’s home. 
Several days later the visiting nurse calls the 
PCP. Mr. M’s apartment is extremely cluttered 
with artwork, posters, and paperwork from 
his former advertising days. There are no 
unobstructed places to walk. There are also 
empty pizza boxes and food containers 
strewn around the apt. Five empty bottles of 
vodka are in the kitchen trash.

Mr. M comes in for an appointment to 
discuss the visiting nurse’s findings. Patient 
noted that he was in the habit of enjoying a 
two-martini lunch when he was employed 
in advertising and when he returned from 
work he would have a cocktail with his 
wife before dinner. Since his wife died 3 
years ago, Mr. M has been drinking exces-
sively. He admits that “the apartment has 
gotten the better of him” and the clutter 
is out of control. He is advised to speak 
with the social worker about referrals to 
alcohol treatment and about decluttering 
programs.

The social worker refers Mr. M to 
Alcoholics Anonymous and to a local 
mental health agency for grief counsel-
ing. She learns that an eviction notice has 
been issued to patient due to his hoarding. 
She also refers Mr. M to Adult Protective 

Services (APS) for heavy-duty cleaning 
and to the Legal Aid Society regarding the 
eviction.

Commentary New-onset hoarding 
and clutter are common in people who are 
depressed and alcohol dependent. Alcohol-
ics Anonymous (AA) has been successful 
in dealing with alcohol abuse. For a lonely 
senior, AA also provides a social outlet and 
sense of belonging that remedies social 
isolation. For those with minimal financial 
resources, APS provides decluttering 
services. APS can also intervene in evic-
tion proceedings. Many hospice services 
provide grief counseling support at no 
cost. Additionally, for providers who accept 
Medicare, Medicare Part B will pay at 80% 
for psychotherapy to address diagnosed 
depression.

 Case #2: Falls
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44.4.4   Depression

Depression and anxiety are common in elderly patients given 
the multiple losses associated with aging: career, financial sta-
tus, social supports, and functional changes. “More than two 
million of the 34 million Americans age 65 and older suffer 
from some form of depression. Symptoms of clinical depres-
sion can be triggered by other chronic illnesses common in 
later life such as Alzheimer’s disease, Parkinson’s disease, 
heart disease, cancer and arthritis. More than 55% of older 
persons treated for mental health services received care from 
primary care physicians. Less than 3% aged 65 and older 
received treatment from mental health professionals” [4].

However, according to Butler [5], depression is the most 
treatable mental health problem in later life. For the patient 
who is aware of her depressed mood, depression is often 
missed by the medical provider because of hesitation/embar-
rassment on the part of the patient. Due to cultural, religious, 

or other issues, an older patient may consider depression 
to be a weakness. Untreated depression, however, can have 
a deleterious impact on quality of life, underlying medi-
cal problems, and independence. When a geriatric patient 
admits to depression, symptoms are often severe and have 
advanced to the point of affecting a patient’s day-to-day life 
and ability to engage socially.

Depression can be picked up with one question, “Do 
you often feel sad?” There are many questionnaires to pin-
point level of depression such as the PHQ9 and the Geriatric 
Depression Scale (see 7 Appendix A).

Due to the pervasive negative effects of depression on a 
patient’s health and lifestyle, many primary care practices 
are integrating treatment of depression into their practice. 
Medicare pays partially for psychiatry. Geropsychiatrists spe-
cialize in treatment of mental health issues in older adults. 
However, the number of geropsychiatrists is small compared 
to the growing population of older adults.

 Sometimes a Cigar Is Just a Cigar
Ms. B is an 80-year-old retired home 
attendant. She is a “no show” for her visit 
today. The PCP notices that this is her third 
“no show” in 5 months. When contacted, Ms. 
B states that she has been busy and it slipped 
her mind. Another appointment is booked 
and referral is made to the team social worker 
so that Ms. B can be seen by her during the 
next medical visit. The PCP suspects that 
patient may be suffering from memory loss. 
Ms. B receives a reminder call for her visit.

Ms. B arrives for her appt. The PCP 
inquires about the no shows. She apolo-

gizes and tells you that she cannot use 
public transportation in the inclement 
weather because she is afraid of slipping. 
The winter has been fierce. She can’t afford 
to use taxi service.

The social worker registers Ms. B for 
a low-cost transportation service for the 
disabled, which is offered by the city. 
Patient no longer has issues with attending 
her appointments.

Commentary It is easy to suspect mem-
ory loss in a patient who misses multiple 
appointments. However, sometimes the 

explanation is simpler. In geriatric practices, 
bad weather begets an increase in no shows. 
Many larger cities have transportation 
services for senior citizens and the disabled 
at the cost of public transportation. Addi-
tionally, some senior centers and places of 
worship have vehicles that provide transpor-
tation to designated areas for shopping and 
medical appointments. Finally, many areas 
of the country with public transportation 
systems can offer half fare for their senior 
citizens.

 Case #3: No Shows

 Sometimes It Seems Like Sadness
Ms. S is a 78-year-old retired banker who 
has been a patient in the geriatric practice 
for 9 years. Medical problems include 
hypertension, spinal stenosis, osteoporo-
sis, and history of cervical cancer. She has 
been quite independent. Over the past 
year and a half, she has been seen monthly 
due to labile hypertension. She has been 
missing appointments and receives a 
reminder call.

Ms. S arrives for her appointment. 
Patient’s blood pressure is quite elevated. It 
is clear that she hasn’t been taking her 
meds. She appears disheveled and her 
hygiene is poor. She looks like she lost 
weight. She scores 18 on the PHQ9 
indicating moderate to severe depression. 
It appears that she may need help at home. 
Patient refuses, stating that she can’t afford 

it. The PCP prescribes an antidepressant. 
Referral is made to the social worker.

Conversation with the social worker 
reveals that patient has been depressed 
since she lost her younger sister 6 years 
ago. Initially it wasn’t so bad. But in the past 
year, she finds herself crying at every 
reminder of her sister’s loss. Ms. S states 
that she sleeps a lot and has stopped going 
to her book club. She’s distracted and is 
forgetting to give her beloved cat her 
thyroid medication. She also forgets to take 
her own medication. Ms. S’s only relative, a 
brother, lives in Canada.

The social worker refers Ms. S for a 
support group in a local senior center and 
enrolls patient in transportation through 
the local department for the aging. The 
social worker recommends a “blister pack” 
to help the patient keep track of her 

medications. A blister pack is a specialized 
package of medications that is prepared by 
the pharmacy and labeled with the day and 
time the patient must take the medications. 
She also refers patient to Meals on Wheels. 
The social worker plans to follow up the 
patient over time in the hope that she will 
eventually accept help at home.

Commentary Ms. S is showing symp-
toms of depression, i.e., weight loss, distrac-
tion, memory loss, and social isolation. 
However, depression can also be a symptom 
of dementia. Patient will be observed over 
time to determine if memory issues prog-
ress. Optimally, Ms. S could use some help at 
home, but concerns about expense, fearing 
a stranger in the house, and the symbolic 
loss of independence can make a senior 
reluctant to accept help.

 Case #4: No Shows
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44.4.5   Cognitive Decline

“An estimated 5.7 million Americans ages 65 or older may 
currently have Alzheimer’s disease …the number may rise to 
14 million by 2050” [6]. It is an expensive disease. “In 2018 
the direct costs to American society of caring for those with 
Alzheimer’s will cost $186 billion in Medicare and Medicaid 
payments” [7]. Signs of dementia include depression, anxiety, 
weight loss, inability to perform executive tasks such as bill 
paying, and eventually problems in personal hygiene.

A diagnosis of dementia brings with it a need for extensive 
planning in terms of support services, financial sustainabil-
ity, and advanced directives. Initially, for those patients with 
cognitive and/or functional deficits, a few hours of assistance 
with bathing or dressing can make the difference between 
remaining safely at home and suffering a serious safety issue 
that leads to institutionalization. As functional or cognitive 
needs increase, so does the need for increasing increments 
of home supports which can overextend a patient financially.

Where does help come from? Initially, help comes from 
those who are closest to the patient. As needs progress, assis-
tance must come from outside sources as follows:

 5 Informal Supports: Family/Friends

Statistics show that informal caregivers (family and friends), 
in staggering numbers, have assumed the responsibility of 
caregiving. “Of the total lifetime cost of caring for some-
one with dementia, 70 percent is borne by families – either 
through out of pocket health and long-term care expenses or 
from the value of unpaid care. About one in three caregivers 
is 65 or older” [7].

 5 Formal Supports: Paid caregivers and Medicaid-Funded 
Home Support Services

Under Medicare, certified home health agencies can provide 
a few hours of custodial help at home in conjunction with 
skilled services such as nursing or physical therapy. That pro-
vision is designed for patients who have short-term, inter-
mittent needs – usually after a hospitalization. The custodial 
services stop when the skilled services end.

Medicare also funds hospice services for those patients 
who have a prognosis of 6 months or less. Hospice is both a 
program and a philosophy of care that is dedicated to opti-
mizing quality of life for terminally ill patients and their 
families at home until death. Hospice has an interdisciplin-
ary team which includes a physician, registered nurse, home 
health aide, social worker, and other disciplines. As a pre-
requisite for admission to hospice, a patient and family must 
agree that no curative efforts will be taken to address the 
admission diagnosis.

For those who financially qualify, Medicaid offers home 
support services for patients requiring assistance with per-
sonal care and/or housekeeping services. Medicaid is an 
insurance that is subsidized by federal and state govern-
ments. It offers financing for medical expenses including 

help at home. An individual qualifies for Medicaid if they 
meet the Medicaid income and asset requirements of their 
state. Elder law is a legal specialty that has become essential 
in helping functionally and cognitively impaired individuals 
access the Medicaid benefit. If a patient is not independently 
wealthy and does not have long-term care insurance, she can-
not afford to remain at home without outside funding. Those 
who are above the Medicaid financial limits can use elder law 
attorneys to access Medicaid-funded services. The elder law 
attorney is knowledgeable about Medicaid laws and can assist 
in qualifying a patient financially for Medicaid. Additionally, 
the elder law attorney can facilitate advanced directives such 
as durable power of attorney, which would come into play 
when a dementia patient is no longer able to manage her 
finances. There are strict guidelines on how these services 
are offered and who qualifies for them. In some states, there 
are opportunities to financially qualify for Medicaid-funded 
home care through Medicaid surplus programs and pooled 
income trusts. To obtain information about applying for 
Medicaid and other resources, patients can talk with social 
workers available in community and senior centers.

 5 Additional Supports: Community Services, Religious 
Groups, Caring Kind, and Alzheimer’s Association

Community agencies can assist in providing help to people 
with functional impairments. Home-delivered meals through 
church groups or social service agencies are of invaluable 
help to those seniors who are homebound and unable to shop 
and cook for themselves. Caring Kind and the Alzheimer’s 
Association offer educational seminars and support groups to 
memory-impaired patients and their families. They also pro-
vide counseling regarding services for the memory impaired. 
The local department for the aging or aging ombudsman also 
provides advice about where to go for help in obtaining home 
support and community services.

44.4.6   The Challenges

Patients often refuse to accept help, even the help of a family 
member. There are many reasons for this, such as:
 1. Denial. “I’m not an invalid. I’ve always coped and I will 

now.”
 2. Diminished standing in the family. “I’m the mother. I’m 

the one who takes care of YOU!”
 3. Feelings of loss. Accepting assistance symbolizes a loss of 

independence and may create the perception that they 
are on a downward spiral.

 4. Fear of theft or abuse. “I don’t want strangers in the 
house.”

 5. Fear of impoverishment. For those who do not have 
long-term care insurance or Medicaid, help at home is 
expensive and, for many, can be unaffordable.

 6. Pride. For some accepting Medicaid symbolizes failure. 
“I’ve never accepted welfare and I won’t now!”
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44.4.7   Social Needs

It is difficult for older adults to address their need for shelter 
and socialization because of the increasing levels of support 
and accessibility required.

Walk-up apartments that were rented in youth become 
prisons for the functionally impaired older adult. Addition-
ally, the cost of moving can be unaffordable for a senior on a 

fixed income. According to a report from the Harvard Joint 
Center for Housing Studies, “by 2035, one out of three U.S. 
households will be headed by someone over 65. This growth 
will increase the demand for affordable, accessible housing 
far beyond what the current supply can meet” [8]. Those 
functionally impaired adults who reside in inaccessible 
apartments and houses can become quite isolated with few 
opportunities for socialization.

 Sometimes Sadness Is Something 
More
When the PCP sees Ms. S for her next visit, 
the patient looks better and appears to 
be taking her medications. A neighbor 
accompanies Ms. S to her appointment. 
She tells the PCP privately that the patient 
has not been paying her rent and has been 
brought home by other neighbors who 
find her wandering. The PCP discusses the 
neighbor’s concerns with Ms. S and obtains 
permission to call her brother. Ms. S and 
her PCP make the call together and arrange 

for a family meeting. Ms. S gives her 
brother durable power of attorney. Under 
the guidance of the social worker, Ms. S’s 
brother arranges for a private care manager 
to oversee Ms. S’s care, pay bills, and 
organize daily HHA services. She obtains a 
medic alert/safe return bracelet for Ms. S 
through the Alzheimer’s Association and 
refers patient’s brother for support groups 
at the Canadian branch of the Alzheimer’s 
Association. A referral is also made to an 
elder law attorney for financial planning 
and a Medicaid application. The elder law 
attorney organizes patient’s finances so 

that eventually Ms. S is able to obtain daily 
Medicaid-funded home support services. 
The care manager remains involved to 
supervise home support services, to 
manage medication adherence, to attend 
MD appointments, and to report back 
to patient’s brother regarding medical 
updates.

Commentary The Alzheimer’s Associa-
tion provides educational seminars and 
support services for patients with memory 
loss and their families. There are chapters 
worldwide.

 Case #5: Memory Loss

 When a House Can No Longer 
Be a Home
Mr. F is an 82-year-old retired doorman 
with spinal stenosis, sciatica, mild CHF, and 
hypertension. He has lost 15 lbs in the past 
6 months. The medical work-up is nega-
tive. Patient is cognitively intact. He has 
started to use a walker due to sciatic pain. 
He states that he feels well but doesn’t 
enjoy his food. He denies depression and 
his PHQ9 = 12 and MMSE = 29/30, which 
indicates mild depression and a normal 
mini-mental exam. Patient notes that the 
only change in his life is that his brother 
moved away and he misses his company. 
Patient refuses counseling for depression. 
The PCP refers Mr. F to the social worker for 
further exploration of psychosocial issues.

The social worker interviews patient 
and learns that Mr. F is “down” due to finan-

cial issues. Patient’s brother had cooked for 
Mr. F and had contributed to household 
expenses. Mr. F stated that he can no 
longer afford the kind of food that he used 
to eat. He also can’t stand up in the kitchen 
to prepare meals due to sciatic pain. He 
has become quite isolated and stays home 
most of the time. Although he could qualify 
for Medicaid with a spend down to obtain 
help at home, he refuses to apply, citing 
“pride.” He wants to remain independent 
as long as possible. The social worker refers 
Mr. F to Meals on Wheels. She also refers 
him for food stamps. Finally, they complete 
an application for a new senior housing 
development which is subsidized and more 
affordable, has socialization opportunities, 
and offers two meals a day. You see patient 
6 months later. He has regained the weight 
and is looking forward to moving.

Commentary Mr. F falls into the cat-
egory of needing assisted living. Assisted 
living offers an apartment with home 
health aides who come in at various times 
of the day to help with personal care and 
housekeeping services. Meals are taken in a 
communal dining room. The prerequisite for 
admission is the need for help in some area 
of personal care. Most assisted living pro-
grams are financed privately. Home health 
aides offer care on an as-needed basis and 
go from apartment to apartment offering 
care according to the needs of the resident. 
Meals on Wheels is a benefit offered to 
homebound seniors throughout the country 
through local departments of aging, aging 
ombudsman, religious organizations, and 
senior centers.

 Case #6: Weight Loss

44.4.8   Senior Housing

Senior housing options can vary depending on functional 
needs and financial abilities:

Independent Living: This is an option for a senior who is 
independent and wants meals and housekeeping services 
provided. These are regular apartments in a building with 

social services, home care, and other supports. There is an 
option of prepared meals served in a dining room. Residents 
can participate in senior activities and trips. If a resident 
needs help with personal care, they can hire an aide from an 
on-site agency. Some independent living buildings allow 
their residents to use other homecare providers. Many seniors 
move into independent living buildings to be closer to their 
children.

 S. Barton
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44.4.9   Caregiver Stress and Options for Help

“About 34.2 million Americans have provided unpaid care 
to an adult age 50 or older in the last 12 months” (National 
Alliance for Caregiving and AARP, 2015). Caregiver burden 
is often overlooked and underreported. Most caregivers have 
a job and are responsible for both parents and their own chil-
dren. The pressures of meeting these obligations can lead to 
stress-induced health issues; emotional problems, such as 
depression and anxiety; and financial burden due to absences 
from work. Caregiver stress can also lead to abuse or neglect 
of the person receiving care. Practical options to relieve care-
giver stress include counseling, support groups, paid help at 
home, adult day programs, supportive housing, and family 
medical leave (FMLA). A simple question from the healthcare 
provider, inquiring about the well-being of the caregiver, can 
identify the risk of caregiver burnout. Social models of care 
can be the best recourse because they provide respite for the 
caregiver and offer a needed outlet for the patient. Depression 
and anxiety are often alleviated by social engagement.

Social options for care include:

Medical Model Adult Day Programs These day programs are 
usually attached to a nursing home and provide skilled services 

such as nursing, OT and PT, and recreational therapy. They are 
highly structured and each participant is sent to activities tai-
lored to meet her needs. ADPs are funded by Medicaid or pri-
vate funding  – although the fees can be significant. 
Transportation is included in the fees. Medical model ADPs 
are set up to meet the needs of the disabled elderly and are not 
specifically tailored for patients with memory impairment  – 
although most medical model ADPs have memory enhance-
ment programs and service a large number of patients with 
memory impairments. Meals are provided according to dietary 
needs. Sessions are usually arranged by half days, i.e., morning 
program ending in early afternoon and afternoon program 
ending in evening. These programs offer respite for the care-
giver. Additionally, the medical model program enhances 
medication adherence. The ADP nurses can take sugar levels 
and administer insulin and other medications. Staff members 
can also assist patients on a limited basis with toileting, 
although they do not routinely change diapers.

Social Adult Day Programs There are multiple recreational 
and social programs. They are privately funded at a much lower 
cost than a medical model ADP and are usually attached to a 
senior center. The purpose of the social ADP is enhanced 
socialization for the memory- impaired patient. These programs 

Assisted Living: Again, this is independent living where all of 
the amenities listed above are provided. In addition, varying 
increments of help tailored to the individual needs of the resi-
dents are available. Care is provided by a staff of home health 
aides who move in and out of the apartments and help with 
dressing, bathing, and toileting. The resident must need some 
help with personal care, and they must be able to walk to the din-
ing room. Most assisted living programs are financed privately.

Nursing Home Care: These are facilities that offer care for the 
totally dependent patient who has skilled nursing needs and 

who can no longer have their care needs met in the home envi-
ronment.

Continuing Care Facilities: These are facilities that provide 
all levels of care  – ranging from independent living to 
assisted living to nursing home care. There are usually sepa-
rate buildings or areas on the same campus for each level of 
service. Continuing care facilities are financed privately and 
allow an individual to stay in the same facility as their care 
needs progress.

 When Best Efforts Are Not Enough
Ms. C is an 82-year-old retired nurse living 
alone in a Manhattan apartment. Her 
daughter brings Ms. C to see the PCP due to 
concerns about her mother’s memory. Ms. C 
reportedly has a history of hypertension, 
insulin-dependent diabetes, and breast can-
cer with mastectomy in 1993. The PCP notes 
that patient’s blood pressure is elevated 
and her A1C is quite high. Medication 
adherence is an issue. Ms. C is ambulatory 
and reports that she is independent. She 
adamantly denies that she has a memory 
problem and shares that she is angry at her 
daughter for bringing her to this appoint-
ment. Patient does admit to depression 
and isolation “because all (her) friends have 
died.” Daughter reports that her mother has 
gotten lost three times in the past 2 weeks 

and was brought home by people who 
recognized her in the street. Since hearing 
about her mother’s wandering, the daugh-
ter has been stopping by on a daily basis 
to help Ms. C She admits to a high level of 
caregiver stress because she also works and 
has a family. MMSE = 19 indicating moder-
ate dementia. Aricept and neuropsycho-
logical testing are recommended. Patient 
refuses. Help at home is suggested, as well 
as a referral to the Visiting Nurse Service for 
medication adherence issues. Patient agrees 
to the visiting nurse referral because this 
is covered by Medicare, but she adamantly 
refuses “to pay for a stranger to babysit her.”

The PCP refers the patient’s daughter to 
the social worker for supportive counsel-
ing and resources related to dementia. The 
social worker refers her to the Alzheimer’s 

Association for educational seminars and 
caregiver support groups to alleviate care-
giver stress. The social worker also financially 
screens Ms. C for Medicaid. Patient is eligible 
for Medicaid but refuses to sign off on the 
application if she has to have a stranger in 
her home. The social worker introduces the 
idea of a medical model adult day program 
which would be funded by Medicaid. The 
medical model day program would provide 
socialization and skilled services such as 
medication administration. The patient 
agrees to this plan and applies for Medicaid.

Commentary It is important to discuss 
the full range of options for providing sup-
port to patients and families. By providing 
choices, you are acknowledging the patient’s 
need for autonomy and independence.

 Case #7: All Options
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are usually run by a social worker or recreational therapist. 
There are no skilled services, such as nursing. Social model 
adult day care programs are usually run in half-day increments.

Senior Centers These are usually funded by the local depart-
ment for the aging and provide activities, low-cost light meals, 
and celebrations for seniors within their neighborhood. Senior 
centers do not provide assistance to the functionally or cogni-
tively impaired individual, and the presumption is that the 
individual will bring her own caregiver.

44.4.10   Spiritual Needs

Understanding a patient’s spiritual and religious beliefs is a 
difficult but an important part of geriatric assessment. Many 
healthcare professionals hesitate to start such a sensitive 
conversation. However, spirituality represents the interac-
tion between a patient’s belief system and her health. If the 

topic is handled appropriately, the discussion can lead to 
a better understanding of a patient’s world. If religion and 
spirituality are important to a patient, it is important that 
we address this aspect of their life. It is a common percep-
tion that older people are more religious and attend formal 
religious services more often than their younger counter-
parts. This may be because religious venues offer a form of 
socialization as well as a means of finding meaning at the 
end of life.

To understand the role of religion and spirituality in a 
patient’s life, the exploration of four topics is recommended: 
“History of connection with formal religion; perception of 
God or lack of God; social network involvement with the 
faith or spiritual community; potential support services that 
can come from involvement with religious groups or congre-
gations” [9]. The inquiry can take place in the context of a 
conversation about the patient’s social history.

The following case illustrates opportunities for cultural 
affiliation and socialization in a faith community.

 Suspension of Disbelief
Mr. F is a 65-year-old man, originally from 
the Caribbean, who is a patient on the 
neurosurgical floor. Patient had spinal sur-
gery s/p MVA. Mr. F is separated with two 
teenaged children. He runs a restaurant in 
his neighborhood. Patient’s estranged wife 
appears to be involved and visits regularly 
along with patient’s 85-year-old mother. 
Mr. F did well immediately after surgery, 
but on day 3 post-op, he seemed to take a 
sharp turn for the worse. He stopped eating 
and communicated minimally. The medical 
team wonders aloud about mental status 
changes. Patient’s estranged wife sits at 
the bedside and acknowledges no reason 

for her ex-husband’s decline. The floor 
housekeeper overhears the team’s conver-
sation. He advises that they look under the 
patient’s bed. They find what appear to be 
amulets and small dolls. The housekeeper, 
who is from the same country as patient, 
states that these amulets are “bad” and 
could be the cause of patient’s decline. 
Privately, the medical team expresses dis-
belief. However, because this is out of their 
area of expertise, they call the floor chap-
lain. She speaks with the patient’s wife and 
parents. The chaplain obtains permission 
to bring in a religious leader from Mr. F’s 
neighborhood. The minister immediately 
recognizes the amulets as being “black 

magic” and performs a ceremony to bless 
the patient. The minister comes regularly 
to see patient and Mr. F improves. You later 
learn from patient’s parents of their belief 
that the estranged wife placed the amulets 
under the bed in the hopes that their son 
would die before their divorce was final.

Commentary The interaction between 
faith and medicine is complicated. A 
patient’s resolve to regain her health can 
be strengthened or thwarted by their belief 
system. Spiritual history taking must be 
comprehensive and non-judgmental in 
order to elicit the full range of beliefs that 
may be affecting the patient’s health.

 Case # 9: Mind/Body

 When Faith Is Not Enough
Ms. C is an 82-year-old woman who comes 
to see the PCP after her third admission 
in 3 months for CHF. Six months ago, Ms. 
C came to NYC from San Francisco to live 
with her daughter. She notes that she is 
depressed and feeling quite isolated in 
her new home. PHQ9 = 16 or moderately 
depressed. The PCP offers to put her on 
antidepressants and she refuses, stating 
that medications won’t help. The PCP also 
recommends that she visit the local senior 
center. Ms. C states that she tried the senior 
center and finds that she doesn’t “mesh” 
with the participants. Patient explains that 

when she lived in San Francisco, she lived 
in an Italian neighborhood and went to 
a Catholic church where everyone was 
Italian. She was quite active in their senior 
ministry and “life seemed worthwhile.” 
One year she won a prize for her cannoli. 
Now she lives in a neighborhood where 
everyone speaks Polish. Even the mass in 
her local church is said in Polish. She feels 
alone, like life has no joy. She feels like she 
is in a foreign land. The PCP refers her to 
the hospital chaplain. The chaplain hap-
pens to be Jewish, but he is familiar with 
the churches in the area. He calls his friend 
who is the pastor of a Catholic church in a 

nearby, mostly Italian, neighborhood. They 
arrange for Ms. C to take Access-A-Ride so 
that she can attend their senior ministry 
and their Italian Mass.

Commentary Chaplains are an asset to 
any healthcare team. They are educated in 
the practices of multiple religions and are 
familiar with the cultural roots of a variety 
of religious communities. Additionally, 
they come from a faith-based profession 
and are not seen as part of the medi-
cal establishment, allowing the patient 
freedom of expression on a spiritual/faith-
based level.

 Case #8: Connection

The second case illustrates the importance of understand-
ing a patient’s religious history and beliefs due to the mind/

body connection, no matter how alien to your own beliefs the 
patient’s perspective might be.

 S. Barton
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44.4.11   Tips for Starting the Conversation 
with a Geriatric Patient

In order to elicit information about her psychosocial and 
social experience, the patient needs to be engaged. The qual-
ity of that dialog may be influenced by the psychosocial issues 
themselves. Difficult family dynamics, anger on the part of the 
patient for being brought to the appointment, fear of losing 
independence, and other factors such as the patients’ hearing 
deficits may obstruct efforts to obtain insight about her situa-
tion. To engage the patient, the following should be considered:

 5 Know your patient

The patient is your patient. Get to know that individual. Ask 
if she can hear you well. If not, consider a voice amplification 
device. If the patient is cognitively intact, first dismiss the 
family and ask the patient if it is okay for family members or 
friends to stay in the room to contribute to the conversation. 
If she says no, you may be able to obtain permission later. 
Your goal is to gain the patient’s trust.

 5 Respect defenses

Denial is a defense that exists for a reason. It should be 
respected. A patient in the initial stages of dementia may 
deny the issue. If there are no safety issues, don’t press until 
you have established a relationship.

 5 Avoid medical jargon

Use the patient’s language to describe her condition. For 
instance, a patient may admit to having a “memory problem” 
but deny dementia.

 5 Speak from a “strengths perspective”

Focusing exclusively on an older person’s weaknesses rather 
than her strengths can diminish whatever autonomy and 
abilities the older person has. Resilience and the ability to 
cope vary from person to person.

 5 Simplify communication

In a situation where the patient lacks capacity due to cog-
nitive or mental health issues and there are multiple family 
members with differing opinions, ask for one person to rep-
resent the group. A family meeting can be scheduled later.

 5 Do not rush or interrupt

“One study found that doctors interrupt a patient within 18 
seconds of the initial interview. Once interrupted a patient is 
less likely to reveal her concerns” [10].

 5 Write down take-away points

It is difficult for any patient to recall everything discussed 
during an appointment.

 5 Enjoy your patients

We live in an ageist society that moves quickly. Older adults 
need doctors who will listen. They will sense if you are truly 
interested in them and be more candid.

44.5   Conclusion

Geriatricians are indeed heroic figures. They routinely enter a 
complex world where the presenting medical complaints may 
not be what they seem. An understanding of the psychosocial, 
social, and spiritual issues of their older patients is essential. 
All of this takes time, patience, and empathy. However, the 
other side of the coin is that the world of the older patient is 
replete with rich history, resilience, and important life lessons. 
Best of all, geriatric patients have fascinating stories to tell and 
lend perspective and warmth to those who care for them.

 Appendix A

Integrated Beharioral Health Project. California Primary 
Care Association. Screening Tools for Primary Care. General 
Resources - Mood and Anxiety Disorders Pages 2–3. 
Accessed 2/19. 7 http://www.ibhpartners.org/wp-content/
uploads/2015/12/screeningtool-mandy.pdf
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45.1   Introduction

Changing demographics have influenced healthcare in the 
United States, and providers need to feel comfortable car-
ing for older adults with life-limiting illness. Palliative care 
is a relatively modern field of medicine, which focuses on 
symptom management and psychosocial support for patients 
living with serious illness. Many people are living into older 
adulthood and therefore living with at least two chronic 
medical conditions. A changing life expectancy has also led 
to changes in the way people die.

The current life expectancy in the United States is approx-
imately 78 years. The most common causes of death are heart 
disease, cancer, chronic lung diseases, accidents, stroke, and 
Alzheimer’s disease. In contrast to the early 1900s, people are 
more likely to live to older adulthood and die of a chronic 
disease (versus death after an acute illness or infection). 
Today, people are also are more likely to have prolonged peri-
ods of functional impairment and symptom burden before 
death [1]. Many patients require nonpaid family caregivers to 
help with functional impairment. Two thirds of caregivers for 
older adults are female and on average 48 years old. Over one 
third of caregivers are taking care of a parent. When asked 
why their loved one requires care, the top two problems 
reported were “old age” and “dementia” [2].

The location of death has also changed over the years, 
and today older adults are more likely to die in hospitals and 
nursing homes. The dying process can become prolonged in 
institutions by technological advances like ventilators, feed-
ing tubes, chemotherapy, and intravenous fluids [1].

45.2   What Is Palliative Care?

Palliative medicine is specialized medical care for people 
and their families with serious illnesses. It focuses on 
providing relief from the pain, symptoms, and distress 
of serious illness. It is a team approach to care involving 
specialty-trained doctors, nurses, social workers, chaplains, 
and other specialists focused on improving quality of life. 
By determining patients’ goals of care through skilled com-
munication, treating distressing symptoms, and coordinat-
ing care, palliative care teams meet patients’ needs and help 
them avoid unwanted care. Unlike hospice care, palliative 
care can be provided at the same time as curative treatments; 
it is appropriate at any age and at any stage of a serious ill-
ness [3]. Often even today, physicians continue disease-
directed treatment until it is no longer beneficial for patients 
and then pursue comfort- focused care in the final days. In 
2014, approximately 47% of Medicare beneficiaries enrolled 
in hospice services. Average length of stay in hospice was 
88 days in 2014 and medial length of stay was 17 days [4]. 
As hospice services are appropriate for any patient with a 
life expectancy of 6 months or less, this implies late referrals 
to hospice. Today, palliative medicine providers advocate for 
concurrent palliative care and disease-directed treatment 
(. Fig. 45.1).

Approximately 90% of large hospitals with greater than 
300 hospital beds offer palliative care services [5]. Palliative 
care teams focus on providing patients with relief from 
symptoms and also on improving quality of life for patients 
and their families.

Disease-directed therapies Hospice

Diagnosis Palliative care Death and
bereavement

       . Fig. 45.1 Model of palliative 
care delivered concurrently with 
disease-directed therapies. 
(Modified from Chai et al. [1])

Mr. S is an 85-year-old man with chronic 
obstructive pulmonary disease (COPD), 
osteoarthritis, and mild dementia. He 
arrives in your outpatient practice for 
his regular 3-month follow-up visit. He is 
widowed and lives with his daughter. His 
daughter mentions that he needs more 

help at home. He ambulates with a cane 
but has fallen twice in the last 6 months. 
Mr. S attributes his functional decline to 
bilateral knee pain. He needs help with 
instrumental activities of daily living like 
cooking and using the telephone. In the last 
few months, he has also needed assistance 

for bathing and dressing. He is independent 
with toileting and eating. He mentions a 
decrease in his appetite and subsequent 
weight loss of about 10 pounds. He was 
hospitalized last month for a few days with 
a COPD exacerbation and returned home to 
his daughter’s care thereafter.

 Case: Mr. S

 A. N. Overstreet
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Palliative care has been shown to improve quality of life 
for patients with serious illness and their families. The ben-
efits of palliative care consultation are not simply for patients 
but also for hospital systems. Palliative care consultation has 
also been shown to reduce hospital readmissions and hos-
pital mortality, as well as reduce hospital length of stay and 
utilization of critical care services while improving patient/
family satisfaction [5].

45.3   Evidence for Palliative Care

Dr. Temel et al. published a sentinel study in 2010 that helped 
change the way we think about palliative care. The investigators 
randomly assigned patients with newly diagnosed metastatic 
non-small-cell lung cancer to receive either early palliative care 
integrated with standard oncologic care or standard oncologic 
care alone. Patients randomized to the intervention group saw 
palliative care providers in the outpatient setting in addition to 
receiving standard cancer care. These visits focused on illness 
understanding and education, pain and symptom manage-
ment, coping with life- threatening illness, and assisting with 
decision-making. For the first time, patients receiving pallia-
tive care not only had improvement in quality of life and mood 
but also had an increased survival of 2 months compared to 
standard oncologic care alone [6]. This was an important study 
in the field because it illustrated that palliative care didn’t mean 
“giving up” on patients and in fact they lived longer.

Hospital-based palliative care consultation has been 
shown to improve quality of care for patients and has also been 
associated with significant hospital cost savings. A 2008 study 
from Dr. Morrison et al. examined data from eight hospitals 
with established palliative care programs for the years 2002 
through 2004. Patients receiving palliative care were matched 
by propensity score to patients receiving usual care. Patients 
with a palliative care consultation who were discharged alive 
had a net savings of $1696 per admission compared to simi-
lar patients without a palliative care consultation. Of patients 
who died, those who died with a palliative care consultation 
had a net savings of $4908 [7] (. Table 45.1).

 Case Continued

Is Mr. S appropriate for palliative care?
As Mr. S is living with serious illness and functional 

impairment, he would certainly benefit from palliative care 
consultation. He has symptom burden (pain from osteoarthritis, 
shortness of breath, lack of appetite), and his daughter would 
benefit from caregiver support. Eliciting his goals of care would 
help his provider develop the most appropriate treatment plan.

45.4   Palliative Care in Practice

Palliative care requires an interdisciplinary team composed 
of physicians, advanced practice providers, social workers, 
chaplains, and volunteers.

45.5   Palliative Medicine Physicians

Palliative medicine physicians complete medical school and 
then a residency program (commonly internal medicine or 
family medicine). Fellowship training in the subspecialty of 
hospice and palliative medicine is an additional year of train-
ing that follows residency training. Fellowship programs 
are available to graduates of almost any residency program 
(. Table 45.2).

After completing fellowship training, palliative medicine 
physicians can practice in a variety of settings, including 
inpatient consults, outpatient work, and hospice medical 
directorship. Despite the rapid growth in the field, a shortage 
of palliative medicine providers remains.

45.6   Palliative Medicine Advanced Practice 
Nurses and Registered Nurses

Advanced practice registered nurse (APRN) is a term that 
encompasses both clinical nurse specialists and nurse prac-
titioners. Palliative care APRNs serve in many roles, from 

       . Table 45.1 Outcomes and benefits of palliative care

Patient/
family 
outcomes

Improved symptom control including less pain
Equal or longer survival
Equal or higher satisfaction with hospital care
Care aligned with values and wishes
Increased psychosocial and spiritual support
Less invasive treatments

Better 
survival

No data showing worse survival with concur-
rent palliative care
In 2010 study by Dr. Temel, patients lived 
longer with concurrent palliative care

Hospital 
outcomes

Lower costs of hospitalization
Fewer admissions and readmissions
Less ICU utilization
Improved patient and family satisfaction with 
overall hospital care

Adapted from Chapter 43: the Future of Palliative Care [8]

       . Table 45.2 Palliative medicine skills

Assessment of decision- 
making capacity

Symptom management

Prognostication Care of actively dying patients

Evidence-based palliative 
care

Advanced communication 
with patients/families

Advanced pain management Spiritual assessment

Medical ethics Withdrawal of life-sustaining 
treatment
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administration and inpatient consult work to hospice care. 
Palliative care APRNs often work alongside physicians provid-
ing comprehensive pain and symptom management, as well as 
leading family meetings to discuss goals of care. There are a few 
avenues to pursue certification in palliative care as an advance 
practice nurse: graduate education, fellowship training, or 
immersion courses [9]. Registered nurses are also involved 
with patient/family education, triage for services, reviewing 
goals of care, as well as caring for geriatric patients. Registered 
nurses can also achieve certification in palliative care [9].

45.7   Palliative Care Social Workers

Medical social workers are professionals who assess and care 
for a patient’s social, psychological, financial, and emotional 
needs. Within palliative care, this is especially important, 
as patients are often grappling with a serious diagnosis and 
sometimes a loss of identity. Social workers provide counsel-
ing for patients and families coping with serious illness as well 
as help collaborate with other teams, including a hospice team. 
Social workers also help patients and families gain access to 
community and government resources available to them [10].

45.8   Palliative Care Chaplains

Chaplains typically obtain either a bachelor’s degree or mas-
ter’s degree and are also ordained by a religious authority. 
They must also complete clinical pastoral education (CPE) 
for chaplaincy. Chaplains assist patients with questions about 
meaning and purpose, feelings of hopelessness, and existen-
tial suffering. Chaplains typically see patients as part of an 
interdisciplinary team both in the hospital as part of a con-
sult team and also as part of a hospice team [11].

45.9   Palliative Care Volunteers

Volunteers can extend the time and services that a palliative 
care interdisciplinary team provides. Volunteers bring their 
own skills and life experiences to their work and can support 
patients and families in many ways. Legacy work is a com-
mon way volunteers provide support to patients and fami-
lies. Legacy work is a form of coping that allows families to 
complete projects that they can cherish after the patient dies. 
Volunteers are an integral part of most large palliative care 
programs [12].

We know that Mr. S would qualify for pallia-
tive care consultation, but does he qualify 
for hospice?

Hospice is a philosophy of care for dying 
patients that states that the patient must 
have a terminal illness with an expected 
prognosis of 6 months or less if the illness 
runs its normal course. Hospice has been 
a Medicare benefit since the 1980s. Unlike 
with palliative care, patients forego curative 
treatments to enroll in hospice care. Hospice 
is a piece of palliative care.

As part of the hospice benefit, patients 
receive care from an interdisciplinary team, 
including a physician, nurse, chaplain, 
social worker, and volunteers. Hospice 
can be delivered in multiple settings, 
most commonly in a patient’s own home. 
Approximately 95% of hospice care is 
provided in patients’ homes [13]. In addi-
tion to receiving hospice services in their 
own homes, patients can also use their 
hospice benefit in a long-term care facility 
or in a general inpatient (GIP) unit. GIP 

units are hospice facilities for patients with 
acute symptom needs, often requiring 
intravenous medications and continuous 
nursing care. Nurses visit patients at home 
routinely with the option for continuous 
care if symptoms are uncontrolled. Hospice 
also provides durable medical equipment 
(hospital bed, bedside commode, home 
oxygen, etc.). Bereavement support is avail-
able to the patient’s family after death of 
the patient [14].

 Case Continued

45.10   Evidence for Hospice

There is a bias among some healthcare providers that hos-
pice implies “giving up” and that patients will die sooner 
than if they had continued aggressive medical treatment. In 
actuality, some hospice patients may live longer than their 
non- hospice counterparts. A 2007 study examined the sur-
vival period for terminally ill patients enrolled in hospice and 
those not enrolled in hospice. For hospice patients with con-
gestive heart failure, lung cancer, and pancreatic cancer, the 
mean survival period was significantly longer than similar 
patients not enrolled in hospice [15].

Similar to the evidence for palliative care, hospice has also 
been shown to decrease healthcare costs. A 2013 study exam-
ined Medicare expenditures for hospice and non- hospice 
patients. For the patients enrolled in hospice, they had a 
significantly lower total Medicare expenditure than matched 

controls. Hospice patients also had fewer hospital admis-
sions, intensive care unit admissions, hospital days, 30-day 
hospital readmissions, and in-hospital deaths (all p < 0:01) 
compared to patients not enrolled in hospice [16].

 Case Continued

In order to know whether Mr. S qualifies for hospice, we need to 
know more about his prognosis.

45.11   Prognostication

Prognostication, or understanding what’s to come, is invalu-
able when helping patients plan for their futures. A life expec-
tancy of 3 months versus 3 years might drastically change a 
patient’s goals. Dying is not an exact science, and physicians 
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commonly overestimate life expectancy. Several tools exist to 
aide providers in prognostication. For patients with cancer, 
their functional decline is usually more rapid and obvious 
to providers. For patients with chronic conditions like con-
gestive heart failure or chronic obstructive pulmonary dis-
ease, their functional decline is usually more insidious with 
intermittent acute episodes. For patients with dementia, their 
functional decline can be variable but is often a slow decline 
over the course of several years. See . Fig. 45.2.

Disease-specific tools exist to aide providers in prognos-
tication.

45.12   Prognostication in Congestive Heart 
Failure

The Seattle Heart Failure Model was derived by retrospectively 
investigating predictors of survival among 1125 patients with 
congestive heart failure. Data was used to develop a multi-
variate risk model, which identifies age, gender, ischemic 
etiology, New York Heart Association class, ejection fracture, 
systolic blood pressure, potassium-sparing diuretic use, statin 
use, allopurinol use, hemoglobin, percent lymphocyte count, 
uric acid, sodium, cholesterol, and diuretic dose as predic-
tors of survival. This model was validated in total of almost 
10,000 patients. The Seattle Heart Failure Model provides an 
estimate of 1, 2, and 3 years of survival [18] (. Fig. 45.3).

45.13   Prognostication in Liver Disease

The MELD (model for end-stage liver disease) score was ini-
tially developed in 2001 to estimate survival among patients 
undergoing elective transjugular intrahepatic portosystemic 
shunt placement for treatment of portal hypertension. Later, 
the United Network for Organ Sharing (UNOS) began using 
the MELD to prioritize patients on their liver transplantation 
list.

The MELD incorporates creatinine and whether the 
patient is undergoing dialysis, total bilirubin, INR, and 
sodium. A score is generated based on these values with 
 corresponding estimated 3-month risk of mortality [19] 
(. Table 45.3).

45.14   Prognostication in Chronic 
Obstructive Lung Disease

The body mass index, airflow obstruction, dyspnea, and 
exercise capacity index (BODE index) is a tool to estimate 
mortality in patients with chronic obstructive lung disease 
or COPD. Patients are assigned a score based on four vari-
ables: percent predicted FEV1, meters walked in 6-minute 
walk test, MMRC dyspnea scale (0–4), and body mass index 
(BMI) (. Table 45.4).

Points are added for each of the variables and patients are 
given an index score of 0–10. The table below shows the cor-
relation between BODE index score and mortality for three 
time intervals [20] (. Table 45.5).

High Mostly cancer

Mostly heart and lung failure

Mostly frailty and dementia

Prolonged dwindling

Long-term limitations with intermittent
serious episodes

Death

Death

Time

Time

Short period of evident decline

Low
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tio
n

High

Low
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n
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Low

Fu
nc
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       . Fig. 45.2 Common trajectories in palliative care. (Modified from 
Lynn and Adamson [17])
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       . Fig. 45.3 Seattle Heart Failure Model calculator

       . Table 45.3 MELD (model for end-stage liver disease) score

MELD score Mortality (%)

≤9 1.9

10–19 6.0

20–29 19.6

30–39 52.6

≥40 71.3

       . Table 45.4 BODE index

Variable Points on BODE index

0 1 2 3

FEV1 (% predicted) >65 50–64 36–49 <35

Meters walked in 
6 minutes

>350 250–349 150–249 <149

MMRC dyspnea scale 0–1 2 3 4

BMI >21 <21

       . Table 45.5 Mortality in COPD by BODE index score

BODE 
index score

1-year 
mortality (%)

2-year 
mortality (%)

52-month 
mortality (%)

0–2 2 6 19

3–4 2 8 32

5–6 2 14 40

7–10 5 31 80

45.15   Prognostication in Cancer

There are two scales that oncologists commonly use to deter-
mine performance status, called the Eastern Cooperative 
Oncology Group (ECOG) scale and the Karnofsky 
Performance Scale (KPS). These scales are used to help 
determine if patients will benefit from cancer treatment as 
well as estimate prognosis. A KPS of 30–40 correlates with 
median survival of 8–50 days, and a KPS of 10–20 correlates 
with median survival of 7–16 days [21]. Patients who enroll 
in hospice care typically have a KPS of 50 or less and evidence 
of clinically widespread disease (. Table 45.6).
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45.16   Prognostication in Dementia

There are several types of dementia, with Alzheimer’s disease 
being the most common. Dementia can vary in terms of tra-
jectory, but most patients live 7–10 years after diagnosis. The 
Functional Assessment Staging (FAST) outlines the trajec-
tory of dementia (. Table 45.7).

For patients with dementia to enroll in hospice care, they 
must fall into FAST stage 7 and also have comorbid condition 

within the last year (aspiration pneumonia, pyelonephritis, 
septicemia, or multiple stage 3–4 pressure ulcers) [22].

45.17   Palliative Performance Scale

The palliative performance scale (PPS) helps provid-
ers estimate prognosis in patients with cancer but can be 
extrapolated to estimate prognosis in patients with multiple 
comorbidities. The PPS uses factors of ambulation, activity 
level or evidence of disease, self-care, oral intake, and level 
of consciousness. The PPS is a validated method to estimate 
median survival in days to either inpatient palliative care 
unit or inpatient hospice unit (see columns on far right of 
chart) [23–26]. The PPS is typically used by inpatient pal-
liative medicine providers to help determine prognosis and 
therefore most appropriate location of care going forward. 
For example, a patient with an estimated medial survival of 
2–6 days (corresponding to PPS of 20%) would likely be best 
cared for in an inpatient hospice unit or inpatient palliative 
care unit. Alternatively, a patient with an estimated medi-
cal survival of 4–108  days (corresponding to PPS of 60%) 
would likely qualify for home hospice services and would not 
require inpatient care (. Table 45.8).

       . Table 45.6 Comparison of Eastern Cooperative Oncology Group (ECOG) scale and Karnofsky Performance Scale (KPS)

ECOG ECOG = KPS KPS

0. Asymptomatic (fully active, able to perform all 
pre-disease activities without restriction)

ECOG 0 = KPS 
100; 90–100

100%: Normal, no complaints, no signs of disease

90%: Capable of normal activity, few symptoms or signs of disease

1. Symptomatic but completely ambulatory 
(restricted in physically strenuous activity but 
ambulatory and able to perform work of a light or 
sedentary nature, e.g., light housework, office work)

ECOG 1 = KPS 
80–90; 70–80

80%: Normal activity with some difficulty, some symptoms or 
signs

70%: Caring for self, not capable of normal activity or work

2. Symptomatic, <50% in bed during the day 
(ambulatory and capable of all self-care but unable 
to perform any work activities. Up and about more 
than 50% of waking hours)

ECOG 2 = KPS 
60–70; 50–60

60%: Requiring some help, can take care of most personal 
requirements

50%: Requires help often, requires frequent medical care

3. Symptomatic, >50% in bed, but not bedbound 
(capable of only limited self-care, confined to bed 
or chair 50% or more of waking hours)

ECOG 3 = KPS 
40–60; 30–40

40%: Disabled, requires special care and help

30%: Severely disabled, hospital admission indicated but no risk 
for death

4. Bedbound (completely disabled. Cannot 
perform any self-care, totally confined to bed 
or chair)

ECOG 4 = KPS 
20–30; 10–20

20%: Very ill, urgently requiring admission, requires supportive 
measures or treatment

10%: Moribund, rapidly progressive fatal disease processes

5. Dead ECOG 5 = KPS 0 0%: Dead

       . Table 45.7 Functional Assessment Staging (FAST)

Stage Corresponding function

1 No difficulties

2 Subjective forgetfulness

3 Decreased job functioning and organization

4 Difficulty with instrumental activities of daily living (ADLs)

5 Requires supervision with ADLs

6 Impaired ADLs with incontinence

7A (a) Ability to speak limited to six words

 B (b) Ability to speak limited to single word

 C (c) Loss of ambulation

 D (d) Inability to sit

 E (e) Inability to smile

 F (f ) Inability to hold head up

 Case Continued

For Mr. S, it may be difficult to estimate his prognosis because 
he has multiple chronic conditions. For patients with more than 
one life-limiting disease, using tools that compile various 
prognostication indices may be helpful.
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The authors of 7 ePrognosis. org developed calculators to 
estimate prognosis in patients in three different settings: living 
at home in the community, living in a nursing home, and cur-
rently hospitalized. The authors use various indices to approxi-
mate life expectancy based on the time frame chosen. Physicians 
can then use these calculators by answering questions about 
patient’s comorbidities and functional status and receive a point 
score that corresponds to a patient’s risk of mortality [27].

 Case Continued

To estimate prognosis in our patient, one can use the ePrognosis 
calculator for patients living at home. The calculator has questions 
about the patient’s other comorbidities and lastly the clinician’s 
best estimate of 1-year mortality. When completing the calculator 
for Mr. S, the Gagne Index gives us an estimate of 1-year mortality 
for similar patients. Mr. S has a score of 4 points, which corre-
sponds to a 14.6% risk of 1-year mortality for similar patients.

How should this information be discussed with Mr. S and his 
daughter?

45.18   Communication

Palliative medicine providers are trained to be experts in 
communication skills. Providers must be able to give serious 
news to patients and also to navigate goals of care discussions 
with patients and their families.

There are various tools to help frame these discussions.
First, providers should be respectful of serious news and 

how hearing this news will affect their patients and loved 
ones. Providers should deliver serious news in a straightfor-
ward manner while allowing space for and acknowledging 
emotion [28].

One such tool to help disclose serious news is the SPIKES 
acronym, a six-step protocol for delivering serious news [29] 
(. Table 45.9).

Responding to emotion can be a difficult skill to master 
but is incredibly important when delivering serious news. 
NURSE is an acronym for expressing empathy and respond-
ing to emotion [30] (. Table 45.10).

       . Table 45.8 Palliative performance scale (PPS)

% Ambulation Activity-level 
evidence of disease

Self-care Intake Level of 
consciousness

Estimated median 
survival in days

(a) (b) (c)

100 Full Normal
No disease

Full Normal Full N/A N/A 108

90 Full Normal
Some disease

Full Normal Full

80 Full Normal with effort
Some disease

Full Normal or 
reduced

Full

70 Reduced Can’t do normal job 
or work
Some disease

Full As above Full 145

60 Reduced Can’t do hobbies or 
housework
Significant disease

Occasional 
assistance needed

As above Full or confusion 29 4

50 Mainly sit/lie Can’t do any work
Extensive disease

Considerable 
assistance needed

As above Full or confusion 30 11 41

40 Mainly in 
bed

As above Mainly assistance As above Full or drowsy or 
confusion

18 8

30 Bedbound As above Total care Reduced As above 8 5

20 Bedbound As above As above Minimal As above 4 2 6

10 Bedbound As above As above Mouth care only Drowsy or coma 1 1

0 Death – – – –

(a) Survival post-admission to an inpatient palliative unit, all diagnoses [25]
(b) Days until inpatient death following admission to an acute hospice unit, diagnoses not specified [23]
(c) Survival post-admission to an inpatient palliative unit, cancer patients only [24]
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45.19   Eliciting Goals of Care

After you’ve delivered serious news, you may need to help 
elicit the patient’s goals of care before determining the best 
path forward. The first step is to determine what the patient 
understands about the current situation, and why there is 
a need to discuss plans moving forward. It’s helpful to ask 
about the patient’s hopes and values, as these values can 
frame future medical treatments. Vital Talk is a non-profit, 
evidenced-based organization aimed at teaching clinicians 
communication skills. Their acronym, REMAP, can help 
guide goals of care discussions [31]. These guides are not 

meant to be used in total in every discussion but rather as a 
guide if needed when conversations stall and it’s difficult to 
move forward (. Table 45.11).

 Case Continued

You discuss prognosis with Mr. S and his daughter. His life 
expectancy is likely longer than 6 months, so he would not be 
eligible for hospice at this point. He says that he would want his 
daughter to help him with medical decision-making if he were 
unable. When asked about his goals of care, he wants to spend 
time at home and avoid hospitalization. His daughter tells you 
that her goal is to keep Mr. S at home and avoid nursing home 
placement if possible. You offer support with active listening 
and reassure Mr. S that you will help align his medical treat-
ments with his goals. How do we translate this discussion into 
medical documentation?

45.20   Advance Care Planning

Advance directives are medical-legal documents that articu-
late patient wishes regarding certain medical treatments. 
The term “advance directive” encompasses several docu-
ments, including a living will, healthcare proxy or healthcare 
power of attorney, and physician orders for life-sustaining 
treatment (POLST). A POLST document may be called by 
another name depending on the state (also known as POST 
or MOLST). An advance directive typically names a health-
care agent who would make medical decisions for a patient 
if he or she were unable to do so. These are legal documents 
that state a person’s healthcare agent and also their wishes 
regarding life-sustaining treatment. These documents are 
very important in a crisis situation, but the discussions lead-
ing to completion of an advance directive are often more 
important. These documents cannot list all scenarios that 
may arise, and understanding the patient’s overall goals of 
care is often most important. Older adults with life-limit-
ing illness should complete both an advance directive and 
a POLST form, if possible. POLST forms are signed by a 

       . Table 45.9 SPIKES protocol

SPIKES Examples

S: Setting Determine the “who, what, where” of the 
meeting. Who should be present? What is the 
main purpose of the discussion? Where can 
you find a private, quiet space without 
interruptions?

P: Assessing 
the patient’s 
perception

“Tell me what the doctors have told you”
This is an open-ended request that doesn’t 
imply that the patient doesn’t understand 
what’s going on

I: Invitation Find out how much the patient wants to 
know
“Are you someone who wants to know details 
about what’s going on or would you rather I 
simply discuss the big picture?”

K: Knowledge Giving patient information. Give a warning 
short before delivering serious news. Speak 
in short sentences and avoid using medical 
jargon

E: Responding 
to emotion

Respond to patient’s emotions. Acknowledge 
the sadness or shock that comes with 
hearing serious news, (see NURSE acronym 
below)

S: Strategy and 
summary

Clarify any of the patient’s questions. Discuss 
next steps and assure the patient that you’ll 
continue to be there for them

       . Table 45.10 NURSE acronym

N: Name the emotion “You seem sad” or “you seem 
angry”

U: Understand the 
emotion

“I can’t imagine how you must be 
feeling right now”

R: Respect the patient or 
family

S: Support “I will continue to be here for you”

E: Explore the emotion “Tell me more…”

       . Table 45.11 REMAP acronym

Reframe why the status 
quo isn’t working

“Unfortunately, your cancer has 
progressed despite chemotherapy”

Expect emotion and 
empathize

“I can see you’re really sad to hear 
this news”

Map the future “When you think about the future, 
what’s most important to you?”

Align with the patient’s 
values

“It sounds like spending time out of 
the hospital is most important to you”

Plan medical treat-
ments that match 
patient values

“It seems like the burden of 
chemotherapy is now too much. Can 
we talk about other treatments that 
would help your symptoms?”
Discuss hospice if appropriate
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physician, and they are medical orders that must be honored 
by emergency personnel [32].

The POLST form has been adopted by most states, as 
described in the map below (. Fig. 45.4).

45.21   Special Topics: Palliative Care 
for Nursing Home Patients

Nursing homes are facilities that care for patients for a short- 
term rehabilitation stay or for long-term skilled nursing care. 
The rehabilitation benefit typically falls under a patient’s 
Medicare Part A coverage, which is the same insurance that 
pays for acute hospital stays. In contrast, long-term skilled 
nursing care must be paid out of pocket (“room and board”) 
or with nursing home Medicaid coverage.

In the United States, over 1.4 million people reside in 
nursing homes [33]. The majority of patients living in nurs-
ing homes are female and over the age of 85, and over half 
have a diagnosis of dementia [34]. These patients are typi-
cally medically complex and have limitations in their func-
tional abilities, which is why they require care in a nursing 
home. As such, almost all patients living in nursing homes 
would be appropriate for palliative care consultation.

Advance care planning is especially important for patients 
who live in nursing homes. Many of these patients have 
dementia and may not be able to make decisions as they arise 
in the coming months to years after nursing home admission. 
Providers are encouraged to help patients complete advance 

directives upon admission, and these documents should be 
reviewed yearly or whenever the patient has a change in clini-
cal status.

45.22   Summary

Palliative care consultation is appropriate for any patient with 
serious illness and at any stage of disease. Palliative care has 
been shown to decrease healthcare costs and improve quality 
of life for patients and their families. Patients often want to 
know their prognosis, and this information can guide further 
medical treatments. Effective communication is an impor-
tant skill for any provider caring for seriously ill patient.
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