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Emily Morgan, Bobby Heagerty, and Elizabeth Eckstrom

Patient Scenario

Dr. H is a retired chemist who moved with his wife to the west coast to be closer to
his family. When I met him several years ago at age 83, he was vibrant, witty, and a
loving husband, father, and grandfather. He and his wife quickly learned to find their
way around their new community and settled comfortably into a new life of spending
time with family. However, it wasn’t long before subtle changes started to occur.
Mrs. H noticed that Dr. H was choosing not to go on walks with her. She was
interested in getting to know neighbors and attend cultural events in their commu-
nity, but he preferred to stay home. Within a year or two of meeting Dr. H, it was
clear that he had mild cognitive impairment, and now at 88, he is in the early stages
of Alzheimer’s disease.

Any primary care physician who cares for older adults will recognize this as an
all-too-common scenario and has probably agonized over her seeming inability to
do anything to prevent it. Nonsteroidal anti-inflammatory drugs, aspirin, estrogen,
gingko, and many other drugs have been studied and found to have no impact on
cognitive health. We know that medical conditions such as diabetes and stroke pre-
dispose to the development of cognitive decline [1] and that cognitive decline
comes in all shapes and sizes—from gradually progressive Alzheimer’s disease
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(AD) to devastating frontotemporal dementia that may occur at a very young age.
But until recently, we had little evidence that anything is effective for delaying or
preventing cognitive decline. Fortunately, that is changing. This chapter briefly
describes the scope of the problem of cognitive decline, provides some important
details about normal brain aging (critical to counseling patients), and then delves
into the evidence for diet, exercise, cognitive stimulation, and creative endeavors in
reducing risk of cognitive decline. It concludes by offering suggestions for com-
municating with patients and families about cognitive decline. It is not a compre-
hensive review but a practical guide that primary care physicians can share with
persons of all ages to promote brain health. It does not attempt to synthesize the
varied evidence for or against nutritional supplements in healthy brain aging, but
will focus on common lifestyle factors that everyone could employ—yet few of us do.

The Scope of the Problem of Cognitive Decline

Alzheimer’s disease and related dementias are chronic, debilitating, and fatal dis-
eases that primarily affect individuals 65 and older but surface decades earlier in
some patients. Alzheimer’s disease is currently the most feared disease of Americans.
As baby boomers age, there will be an exponential growth of those with dementia,
putting an enormous strain on families, our healthcare system, and the US economy.
Dementia is not just a burden for patients and their families but for all of society as
bankers, lawyers, drivers, and many others could be cognitively impaired and jeop-
ardize the safety and security of all. It has been called the “defining disease of the
boomer generation” and is a public health crisis.

1. Today, over five million Americans are living with Alzheimer’s disease and
related dementias; by 2050, up to 16 million will have dementia. Dementia is the
sixth leading cause of death in the United States. In 2014, the direct costs of car-
ing for those with dementia totaled an estimated $214 billion, including $150
billion in costs to Medicare and Medicaid. By 2050, these costs could rise as
high as $12 trillion. Nearly one in every five dollars of Medicare spending is
spent on people with Alzheimer’s and related dementias. Two-thirds of the five
million seniors with Alzheimer’s disease are women; women in their 60s are
twice as likely to develop Alzheimer’s disease over the rest of their lives as they
are to develop breast cancer [2].

More than 15 million Americans provided 17.7 million hours of unpaid care to
family members or friends with dementia in 2014 at an estimated cost of $220 bil-
lion. Nearly 60 % of dementia caregivers rate the emotional stress of caregiving as
high or very high; more than one-third report symptoms of depression. Due to the
physical and emotional toll of caregiving, dementia caregivers had $9.3 billion in
additional health care costs of their own in 2013 [2].
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What Is Normal Cognitive Aging?

Cognition changes throughout the life cycle, and cognitive aging has been defined
by a 2015 Institute of Medicine report as “a process of gradual, ongoing, yet highly
variable changes in cognitive functions that occur as people get older” [3]. Research
on normal physiologic aging of the brain is difficult to accomplish for many
reasons. Most studies do not have the length of follow-up needed to discern whether
subjects with apparently normal cognitive function at study enrollment will eventu-
ally go on to develop mild cognitive impairment or a major neurocognitive disorder.
In those that are true longitudinal studies, drop outs tend to be the least healthy
“normal” adults, which can lead to confounding. Enrollment bias may also be an
issue, as studies on aging may draw healthier, more robust older adults to volunteer.
Despite these limitations, researchers are attempting to understand what differenti-
ates inevitable neurocognitive changes that are a result of the aging process from
neurocognitive diseases that can be prevented or treated.

At the cellular level, white matter volume begins to decrease at age 40. The larg-
est volume changes are seen in the corpus callosum, which affects the ability of
brain’s hemispheres to communicate [4]. In comparison, there is minimal change in
gray matter volume with aging, though a few specific areas such as the cerebellum
do show localized volume loss. The white matter loss is due to changes in neuronal
structures which cause an overall decreased ability to complete nerve signal propa-
gation, resulting in slowed retrieval and response times in various areas of the brain.
In fact, signal transmission in the central nervous system is seen to decrease a few
milliseconds per year starting as young as age 20 [5-7]. While a specific pattern of
volume loss is seen in normal aging, atrophy in Alzheimer’s disease is also not ran-
dom. Atrophy in AD usually evolves slowly, following a pathway that first involves
the entorhinal cortex and the hippocampus, and then spreads out to associated areas
in the medial parietal, lateral temporal, and frontal regions, eventually affecting all
regions of the cortex. This organized pattern of atrophy in early AD can be used to
differentiate between low and high risk of progression to AD in non-demented or
elderly individuals [8].

Study of axonal and synaptic changes with aging has led to the “last in, first out”
hypothesis, which postulates that areas of the brain which are last to differentiate in
neurodevelopment produce thinner myelin, leaving them more susceptible to
deterioration with aging [7]. Primary motor and visual areas are the first to fully
myelinate in neurodevelopment, and these processes are preserved in healthy aging.
Frontal and temporal association areas are the last to myelinate in the developing
brain. It is these more complex neural networks that underlie higher cognitive func-
tions such as memory, executive functions, and language which start to deteriorate
with normal aging. Along with structural changes, we also see age-related changes
in neurotransmitters such a dopamine. Reductions in dopamine concentration,
receptor density, and transporter availability have also been shown to be most pro-
nounced in these late developing areas such as the prefrontal cortex, which effects
executive function [8-10].
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The frontal lobes control areas of higher functioning responsible for decision
making, attention, multitasking, conceptual priming, speech, and articulation. In
normal aging we see the ability to focus on one task at a time is maintained, while
the ability to shift attention between tasks efficiently becomes impaired. This
increased distractibility, or inability to put processes “on hold” during other tasks, is
a phenomenon seen across multiple species, indicating that this change in function
is a biologic process as opposed to a disease process [6, 7]. Normal aging also
selectively impairs certain language abilities including speed of speech, word
retrieval, and naming. While ventral and dorsal language processing pathways are
present at birth, the pathways connecting superior temporal cortex (Wernicke’s
area) to the inferior frontal cortex (Broca’s area) are not present in newborns and
develop later in childhood [11-14]. Again, this points to the idea that it is the more
complex, later developing neurocognitive domains that are most susceptible to dete-
rioration with aging or “last in, first out.”

The temporal lobe is important for memory and spatial navigation, both of which
can be impaired in normal aging. Hippocampal volume has been shown to have
annual atrophy rates of up to 2 % in normal adults over the age of 40 [8].
Corresponding decline in spatial navigation was shown to be apparent after age 60
and further accelerated after age 70 [15]. Allocentric navigation is a “world-
centered” processing of spatial information requiring individuals to rely on a spatial
map using distant landmarks and has been shown to be dependent on medial tem-
poral lobe structures, especially the hippocampus, and is impaired in healthy older
adults. In contrast, egocentric navigation is a “body-centered” processing of spatial
navigation in which distance and directions from an individual’s body position are
used for navigation. Egocentric navigation is parietal lobe dependent and was shown
not to be affected in older adults [16]. This may result in healthy older adults avoid-
ing new environments and becoming restricted to familiar places due to impairment
in allocentric navigation. As with navigation, there are different types of memory
that functionally differ with the aging hippocampus. Episodic memory, which is a
conscious recollection of a person’s experienced events, declines most with age.
Semantic memory, which are facts, meanings, concepts, and rote knowledge, shows
little age-related decline, and physical memory, such as guitar playing or knitting, is
the least affected with age [17].

In contrast to frontal and temporal lobes, the parietal lobe is relatively preserved
in structure and function with normal aging. The parietal lobe is involved in sensory
and somatosensory perception, as well as written and verbal language comprehen-
sion. White matter disease in the parietal lobes is not found in healthy older adults
and has been shown to predict progression to AD in one large cohort of older,
community-dwelling adults, independent of hippocampal volume. In fact, the pari-
etal lobe is where we see the earliest deposition of amyloid plaque pathology and
APOE-¢€4, the strongest genetic risk factor for late-onset AD [18].

The motor cortex and cerebellum both show physiologic changes with normal
aging that are linked to motor, gait, and balance impairment. Muscle strength
decreases at a rate of 3 % per year after the age of 70. In conjunction with this
decline in muscle strength, adults older than 65 exhibit a 43 % volumetric reduction
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in the premotor cortex neuron cell body size and have lower glutamate concentra-
tions in motor cortex compared to younger adults [19]. While the number of neu-
rons is stable in numerous cerebral areas, the cerebellum displays a significant loss
of neurons with age. Between the ages of 40 and 90, we see an evenly distributed
loss of 30—40 % of Purkinje cells over time. Atrophy in these motor and cerebellar
areas is associated with reduced motor abilities in aging including coordination dif-
ficulty, increased variability of movement, decreased processing and response
times, and decreased gait speed [20-23].

What Works to Promote Healthy Brain Aging
Exercise

Exercise has been shown in many studies to maintain or even improve cognitive
function. In subjects with subjective memory complaints or MCI, a moderate inten-
sity exercise program improved cognitive scores, and several randomized studies of
strength training showed improved executive function, particularly in women [24—
27]. Importantly, being active during nonwork time at midlife has been shown to
reduce the risk of cognitive decline later in life, so patients should be encouraged to
be active at every age [28]. A systematic review of tai chi and cognitive function
showed that people with normal cognition had improved executive function and
those with cognitive impairment had improved global cognition (as measured by
mini-mental status exam). These results held true even when there was an active
comparator (such as walking). Risks of tai chi were extremely low, even in some-
what fragile populations. Effects of tai chi are thought to be due to several ele-
ments—it is moderately aerobic (similar to brisk walking); it improves agility and
mobility; it involves learning and memorization; it includes training in sustained
attentional focus, shifting, and multitasking; it is meditative and relaxing; and the
social support of classes may enhance cognitive function [29].

Diet

The Mediterranean diet has been shown in randomized controlled trials to improve
cardiovascular health, and more recently, this evidence has extended to cognitive
health as well. In a cognitively healthy group of Spanish subjects with a mean age
of 66, supplementing diet with olive oil or nuts improved auditory verbal learning
and executive function compared to controls who were simply given a recommen-
dation to reduce fat in their diet [30]. Epidemiologic data strongly supports the
benefits of the Mediterranean diet. Two separate systematic reviews published in
2013 and 2014 found that greater adherence (top tertile compared to bottom tertile
of adherence) to a Mediterranean diet reduced risk of developing Alzheimer’s dis-
ease by 33—40 % and reduced risk of MCI by 27 %. An 11 % reduction in risk of
MCI converting to Alzheimer’s disease was observed for each unit increase (scale
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of 1-9) in the Mediterranean diet score [31, 32]. The benefits from the Mediterranean
diet have been postulated to be attributable to its reduced risk of coronary disease,
hypertension, diabetes, dyslipidemia, and metabolic syndrome, all of which are
considered risk factors for cognitive impairment [33—36]. The Mediterranean diet
may also reduce C-reactive protein, which has been associated with cognitive
decline [37, 38]. Two cohort studies (from the Memory and Aging Project and
Cache County, Utah) published in 2014 corroborate the value of the Mediterranean
diet to reduce risk of cognitive decline and add evidence to support the value of the
Dietary Approaches to Stop Hypertension (DASH) diet in reducing the risk of cog-
nitive decline [39, 40]. Together, these studies lend ample evidence to support close
adherence to the Mediterranean diet, and possibly the DASH diet, to reduce the risk
of cognitive decline.

Cognitive Training/Stimulation

The largest randomized controlled trial on cognitive training (the Advanced
Cognitive Training for Independent and Vital Elderly, or ACTIVE trial, 2832 par-
ticipants) had four training groups—memory, reasoning, speed of processing, and a
no-contact control group. Subjects participated in cognitive training for 10-14
weeks, and in over 10 years of follow-up, the results show cognitive training slows
cognitive and functional decline, with the speed of processing group having the big-
gest overall impact on health status [41, 42]. Other smaller studies show more mixed
effects [43], and overall, the improvement is fairly modest, but cognitive training
options are widely available via cognitive therapy and online venues and can be eas-
ily incorporated into the daily regimen of brain protection activities.

Creativity

A randomized controlled trial of 166 healthy older adults engaging in creative
activity (chorale group) reduced doctor visits, medication use, and falls and led
to better morale, less loneliness, and higher levels of activity [44]. A smaller
study of community-dwelling older adults randomized to a theater group, visual
art group, or a control group found that the theater group showed improvement
in recall and problem solving [45]. Pursuit of creative endeavors also encourages
social engagement, which has also been shown to preserve memory function in
large observational trials [46, 47]. And one study enrolled 119 subjects into
groups of exercise plus musical accompaniment, exercise alone, or a control
group and found that the group who received exercise and music had more posi-
tive effects on cognition than either of the other groups [48]. So dancing may be
better than walking, and learning a new musical instrument may be better than
doing computer-based cognitive training.
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Sleep

Sleep disturbance may also be linked to dementia and cognitive decline in older
adults. Excess beta-amyloid builds up in the interstitial spaces of the brain due to
overproduction, reduced clearance, or both. The concentration of beta-amyloid in
interstitial and cerebrospinal fluid varies, depending on whether a person is asleep
or awake: beta-amyloid concentration dips during sleep and peaks during conscious-
ness. This suggests that sleep-wake patterns affect fluctuations in beta-amyloid
concentration. Rodent studies recently found that sleep changes the cellular struc-
ture of the brain and plays a critical role in beta-amyloid clearance. This suggests
that sleep helps the brain dispose of metabolic waste that accumulates while awake.
If similar results are found in humans, sleep length and quality could be modifiable
risk factors, and interventions to improve sleep or maintain healthy sleep might help
prevent or slow AD [49].

Counseling Patients for Healthy Brain Aging

In the IOM report mentioned at the beginning of this chapter, clinicians are encour-
aged to:

1. “Identify risk factors for cognitive decline and recommend measures to mini-
mize risk and review patient medications, paying attention to medications known
to have an impact on cognition”

2. “Provide patients and families with information on cognitive aging (as distinct
from dementia) and actions that they can take to maintain cognitive health and
prevent cognitive decline”

3. “Encourage individuals and family members to discuss their concerns and questions
regarding cognitive health” [3]

Counseling patients about lifestyle factors that may help reduce risk of cognitive
decline, notably those discussed above, should be part of routine care of older
adults, as should regular medication review and reduction when possible. In addi-
tion, recognizing “normal or not” can be critical to counseling patients about cogni-
tive changes they are noticing. Some simple guidelines for recognizing “normal or
not” are:

¢ Some degree of white matter atrophy is normal with aging.
¢ Atrophy in AD follows a specific pattern not seen in normal aging.
e Impairments in the following functions (without impacting ADLs) can be
expected in normal aging:
— Multitasking
— Slowed speech
— Word retrieval
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— Naming
— Allocentric spatial navigation
— Episodic memory
— Motor coordination
— Motor response time
— Balance and gait
* Impairments in these functions are not normal with aging and are associated with
dementia:
— Visual-motor tasks
— Egocentric spatial navigation
— Semantic memory
— Physical memory
— Sensory/somatosensory perception
— Written/spoken language comprehension

Clinicians are often hesitant to open the “black box™ of cognitive concerns, but
research shows that most older people care about their cognitive health [50], and in
one screening study, patients reported they “have no concerns or that they were
pleased to have [their] memory evaluated.” [S1] The Alzheimer’s Association and
other patient advocacy groups recommend early diagnosis and care planning to
ensure optimal quality of care for patients with dementia. While no studies have
determined the best way to deliver a diagnosis or discuss difficult future decisions
such as retiring from driving or moving to a memory care facility, we encourage the
following steps (modeled after the SPIKES tool) [52, 53]:

1. S—SETTING UP the interview. Be sure the right people are in the room. This
usually includes the spouse and any adult children or friends who are (or could
become) engaged in caregiving and may need to happen at a separate appoint-
ment from the cognitive evaluation so that important family members can be
present.

2. P—Assessing the patient’s PERCEPTION. Start by asking the patient how
they think their memory has been doing or if they have noticed any trouble with
complex tasks such as driving. If the patient allows, ask family members for their
perceptions. Ask open-ended questions, and ask how much the patient and fam-
ily want to know about what to expect in the future.

3. I—Obtaining the patient’s INVITATION. Ask the patient if you may describe
what you found during your cognitive evaluation. If you are disclosing a diagno-
sis of mild cognitive impairment or dementia, be as specific as you can be about
the diagnosis (e.g., Alzheimer’s versus Lewy body disease) and stop after you
say it to let it sink in. Think of this in a similar way to disclosing a diagnosis of
cancer.

4. K—Giving KNOWLEDGE and information to the patient. Provide as many
details as the patient wants to hear about symptoms, prognosis, and what to
expect down the road (behavioral symptoms, eventual loss of ability to swallow
and walk, etc.). Check frequently for understanding, and frame the discussion in
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light of the patient’s goals for their life. Often this part of the conversation takes
multiple visits over time to prevent the patient and family from becoming
overwhelmed.

5. E—Addressing the patient’s EMOTIONS with empathic responses.
Articulate emotions you are recognizing (‘I can tell this is a scary diagnosis for
you”), and empathize with the seriousness of the diagnosis. Express support for
the patient and family and ongoing care and communication at every stage of the
disease.

6. S—STRATEGY and SUMMARY. Review strategies to maintain the best pos-
sible quality of life, including all of the preventive strategies described above.
Solicit patient and family feedback about next steps and provide resources such
as the Alzheimer’s Association (alz.org). Schedule a follow-up appointment
soon to address further questions and concerns.

Summary

Alzheimer’s disease and related dementias currently cannot be completely pre-
vented, but it has been said that delaying onset even just 5 years could reduce the
cost to society by 50 %. Healthy lifestyle could help maintain cognitive function
and is valuable for people of all ages. Exercise, healthy diet, cognitive stimulation,
creative engagement, and healthy sleep show promise in reducing the risk of cogni-
tive decline, yet few older adults practice these behaviors on a regular basis.
Counseling and resource provision to enhance uptake of healthy cognitive behav-
iors could have a substantial impact on patients, family members, caregivers, and
our entire society.

Key Points

1. While drugs and supplements have disappointed in preventing cognitive decline,
lifestyle modification, such as healthy diet, exercise, creativity, cognitive stimu-
lation, and good sleep, may be helpful.

2. The Mediterranean diet has been shown in randomized controlled trials to
improve cardiovascular health, and more recently, this evidence has extended to
cognitive health as well.

3. Being active during nonwork time at midlife has been shown to reduce the risk
of cognitive decline later in life, so patients should be encouraged to be active at
every age.

4. A systematic review of tai chi and cognitive function showed that people with
normal cognition had improved executive function and those with cognitive
impairment had improved global cognition.

5. Cognitive training slows cognitive and functional decline, with the speed of pro-
cessing group having the biggest overall impact on health status.

6. Pursuit of creative endeavors encourages social engagement, which has also
been shown to preserve memory function in large.
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Sleep length and quality could be modifiable risk factors, and interventions
to improve sleep or maintain healthy sleep might help prevent or slow
cognitive loss.

While no studies have determined the best way to deliver a diagnosis of memory
loss, steps (modeled after the SPIKES tool) can be taken to guide the
discussion.
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Theresa is a 65-year-old woman with type 2 diabetes on insulin complicated by
neuropathy and nephropathy, congestive heart failure, hypertension, dyslipidemia,
stage Il chronic kidney disease, obstructive sleep apnea, and depression who was
admitted to the hospital with acute decompensation of chronic systolic heart failure.
In the week leading up to her current hospitalization, she gained 20 Ib and had
weeping wounds on her legs with painful edema. Her glycosylated hemoglobin was
13.6 %. She had run out of insulin and missed several doses of her antihypertensive
medications. She was new to the hospital system, having recently moved to the area
to live with her sister. Theresa was prescribed 12 medications, regularly saw four
specialists in her former hometown, and had three hospital admissions for short-
ness of breath in the past year.

Theresa is an older adult who struggles to manage her multiple chronic conditions
(MCC), resulting in frequent hospitalizations and emergency department (ED) visits.
The complexity of Theresa’s care may remind clinicians across the country of similar
patients they see in their hospitals and clinics. These high-cost, high-need patients
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compose a small proportion of America’s population, but account for a majority of
our health-care expenditures. Despite these high health-care costs, patients like
Theresa do not often receive the optimal health-care services to meet their compre-
hensive needs. The needs of patients with MCC, functional limitations, and complex
social challenges are often mismatched with our fragmented, disease-centered
health-care system. This chapter will describe characteristics of high-cost, high-need
patients, highlight health-care reforms offering new opportunities to improve their
care, and provide an overview of evidence-based models of care that may better meet
their comprehensive needs.

Defining High-Cost, High-Need Populations

Although clinicians commonly encounter patients like Theresa, there is little consen-
sus about how to define this vulnerable population and little research exploring the
range of variability within this population. Although patients are unlikely to self-
identify with existing labels, terms commonly ascribed to this population include
“high-utilizers,” “super-utilizers,” “super-users,” and more recently “high-cost, high-
need patients” [1]. Definitions are also varied, ranging from qualitative descriptions
such as the Centers for Medicare & Medicaid Services (CMS) definition as those
who have “complex, unaddressed health issues and a history of frequent encounters
with health care providers” [1], to using common statistical practices to define the
population as those who are two standard deviations from the norm in their of use of
health-care services [2]. Increasingly, the definition has revolved around the issue of
cost, as health-care spending nationally continues to soar and hospital utilization
accounts for the majority of health-care costs.

Whether words or numbers are used to describe characteristics of this population,
individuals identified through these methods are both medically and socially complex.
The Agency for Healthcare Research and Quality (AHRQ) defines “complexity” as
the magnitude of mismatch between a patient’s needs and the services available to
him/her in the health-care system and community [3]. This definition may capture the
underlying systemic causes of frequent hospitalizations for individuals with complex
health needs. On one hand, defining “high-utilizing” individuals based on consump-
tion of health-care resources alone discounts the unmet needs of individuals.
Conversely, while individual needs vary, focusing solely on individual needs fails to
recognize the system-level challenges and opportunities that these individuals reveal.
Thus, we will use the term ‘“high-cost, high-need patients” for the duration of this
chapter to emphasize the mismatch between complex individual needs and traditional
health-care system resources for this patient population.

Disproportionate Health-Care Costs

The concept that a small proportion of the population can account for a large amount
of health-care costs [4, 5] has been receiving increased attention as health-care
reform efforts target the “triple aim” of better health, better health care, and better
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Fig. 2.1 This pyramid represents the distribution of medical expenditures for Americans of all
ages, as assessed through the Medical Expenditures Panel Survey in 2002 [8]. The top 5 % of the
population accounted for 49 % of health-care expenditures nationally. Conwell LJ, Cohen
JW. Characteristics of Persons with High Medical Expenditures in the U.S. Civilian
Noninstitutionalized Population, 2002. Rockville, MD: Agency for Healthcare Research and
Quality, 2005

value [6]. Across all age groups, 5 % of the population accounts for almost 50 % of
annual health-care expenditures (Fig. 2.1), with the top 1 % accounting for 22 % of
annual health-care expenditures [7, 8]. One may expect such a skewed distribution
when a large portion of healthy individuals are using little to no health-care ser-
vices, but this distribution also holds true within the Medicare population, where 2/3
of beneficiaries are managing MCC [9]. Within the Medicare fee-for-service pro-
gram, the top 5 % of beneficiaries account for 39 % of total Medicare spending, and
25 % of beneficiaries account for 82 % of all spending [10].

As the number of chronic conditions rises, so does health-care utilization. High-
cost, high-need patients within the Medicare population are the highest utilizers of
the hospital [11], and it is through hospital admissions that most costs are accrued.
The 14 % of Medicare beneficiaries with six or more chronic conditions account for
almost half of all Medicare spending and 70 % of hospital readmissions [9]. Outside
of the hospital, those with MCC also utilize home health services more frequently,
visit physician’s offices more often, and have more ED visits.

Complex Medical Needs

Increasing numbers of chronic conditions are closely associated with increasing
health-care costs. Of the top 5 % of Medicare spenders, 93 % have three or more
chronic conditions [12]. Certain chronic conditions, such as chronic kidney disease,
congestive heart failure, chronic lung disease, anxiety or depression, and cancer, are
well-established risk factors for hospital readmission [10, 13—15]. For individuals
over the age of 50, depression and cognitive impairment are independent and syner-
gistic risk factors for hospitalization for ambulatory care sensitive conditions [16].
Having MCC alone is not sufficient to explain patterns of frequent hospitaliza-
tions. In 2010, almost two out of every five Medicare beneficiaries with six or more
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chronic conditions were not admitted to the hospital, roughly half did not use post-
acute care, and well over half did not engage in home health services despite their
MCC [9]. Having chronic conditions severe enough to impact daily function may be
a critical characteristic of high-cost, high-need patients. Of the top 5 % of Medicare
spenders, 61 % have a combination of MCC and functional limitations [12]. Having
a hospital admission is the single largest risk factor for developing a functional
impairment with a hazard ratio of 61.8 (95 % CI 49.0-78.0) for a hospitalization
alone and 223 (95 % CI 138-362) for a hospitalization with a subsequent nursing
home admission [17]. Beneficiaries who have chronic conditions and limitations in
activities of daily living (ADLs) average twice the cost of those with three chronic
conditions without functional limitations [12].

Patients with MCC often incur high treatment burdens in a health-care system
designed to optimize the care of individual diseases in isolation of each other [18,
19]. Guidelines and recommendations for one chronic condition often conflict with
that of another, putting patients at risk of therapeutic competition and complications
[20]. This fragmented, disease-focused system requires health-care consumers to
be savvy and to take an active role communicating among specialists and primary
physicians. Most older adults (70 %) self-manage their illnesses, and almost 40 %
found this management so burdensome and difficult that they did not complete and
or delayed completion of recommended health-related tasks [21]. Difficulties with
self-management can be compounded by both cognitive impairment and low health
literacy as adults over age 65 have the highest proportion of persons who are below
basic levels of health literacy [22].

While many high-cost, high-need patients have potential to achieve stable outpa-
tient management of their conditions with greater supports, some do not enter this
population until the last year of life with end-stage illnesses. Almost a third of high-
cost, high-need patients are those who are in their last year of life [23]. Health-care
spending increases toward the end of life [24], with 30 % of costs for a dying
Medicare beneficiary in the last year incurred in the last month of life and 25 % of
total Medicare expenditures paid toward decedents in their last year of life [25]. Over
time, there have been trends toward more frequent hospitalizations in the last 3
months of life and increasing numbers of deaths in intensive care units concurrently
with increased use of the Medicare hospice benefits [26—28]. Despite these utiliza-
tion trends in the last year of life, the total proportion of Medicare spending toward
descendants has remained stable at 5 % of total expenditures [23, 28]. While there is
some evidence that those enrolled in hospice have less acute care utilization at the
end of life [29] and are less likely to die in the acute hospital [27], studies examining
cost-savings of hospice services show mixed results [25, 30-32].

Complex Social Needs

Theresa moved in with her sister after leaving an abusive husband in another state.
She left with only her purse and a few medication bottles. Since then, she hadn’t had
the money to refill her prescriptions and had not been able to establish a new
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primary care doctor. She had Medicare Part A to cover hospital costs, but was wor-
ried about the costs of seeing a physician in clinic as she had not enrolled in
Medicare part B. She considered enrolling in Medicare Part D for prescription cov-
erage, but found the paperwork overwhelming and the copays too expensive. She
had completed high school, but always struggled with reading.

During previous admissions, Theresa’s discharge instructions always advised
her to weigh herself daily, to check her blood sugar four times daily, and to eat a
special “diabetic diet” limited to “two grams of sodium.” She didn’t own a scale
and was not confident in applying the dietary recommendations to her life, particu-
larly now that she was eating meals prepared by her sister. She limited her blood
sugar checks to conserve expensive glucometer test strips. She feared the symptoms
associated with past hypoglycemic episodes, so often skipped insulin doses rather
than risking low blood sugars. Afraid of being judged for not following medical
advice, she avoided following up in clinic after hospital stays.

While some disparate utilization can be expected for medically complex patients,
difficulty navigating the health-care system and inadequate attention to social deter-
minants of health can compound medical needs and contribute to high hospital
utilization patterns [1, 33]. Social and systemic factors associated with high-cost,
high-need populations include having low income, belonging to minority populations,
having a history of childhood trauma, and having difficulty accessing primary care
[10, 15, 34, 35]. Among Medicare beneficiaries specifically, living alone has been a
strong predictor of hospital readmission risk in addition to having new or unmet func-
tional needs, lacking self-management skills, having limited education, and having
fair to poor satisfaction with one’s primary care physician [36, 37].

Personal factors and goals may also contribute to hospital utilization patterns. Desire
for aggressive care has been identified as a strong predictor of future utilization as well
as the perception of the primary care provider-patient relationship and the quality of
care received from the primary provider [38]. Qualitative analyses of interviews with
high-cost, high-need patients have highlighted some perceptions these individuals have
of their own care. Some patients express that early-life trauma contributes to difficult
interactions with health-care providers as adults and that caring relationships with pri-
mary care providers are important to their well-being [35]. Patients have also described
choices to go directly to the ED when experiencing symptoms are related to poor pri-
mary care access or a belief that primary care was ineffective [39].

The complex medical, social, and functional needs of high-cost, high-need
patients represent both challenges in our current health-care system and opportuni-
ties for improvement. Greater attention to the context of a patient’s illness and the
resources available to him/her may allow for better customization of services aligned
with individual needs.
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Hospitalization Risk Prediction Models for Clinicians

Theresa’s age, previous hospital admissions in the past year, and her multiple medical
conditions prompted referral to the hospital’s transitional care program. A social
worker assessed her financial challenges and connected her with access to primary
care. Her reading level was estimated to be less than eighth grade, so health
information was conveyed using the teach-back method, and she received informa-
tional handouts intended for those with low literacy. She was provided a pill box for
medication management and a scale at no charge. A transitional care nurse practi-
cioner provided a rapid post-discharge follow-up visit to Theresa the day after she
left the hospital. The nurse practitioner reconciled her medications, reinforced the
teaching regarding diabetes management and heart failure management begun in
the hospital, and helped her call her new primary care provider’s office to schedule
an urgent visit when it was discovered that her morning blood sugar was >400.

For most individuals, the use of medical resources is not static throughout their
lives, and the progression to high utilization of health care usually begins when
mounting medical and psychosocial needs exceed the ability of the traditional
health-care systems to accommodate them. Researchers have begun exploring
how to predict which individuals will reach this threshold but overall, risk predic-
tion models have fair to poor performance at prospectively predicting hospital
readmissions. Most risk prediction models account for past utilization and medi-
cal comorbidities. However, few include markers of illness severity, overall func-
tion, or social determinants of health due to the scarcity of these factors in medical
documentation [40].

The Probability of Repeated Admissions (P,,) score is one such prediction model.
It is a score to estimate frequency of hospital admissions within 4 years calculated
from questionnaires that include medical variables, demographic data, current
health-care usage, and nonmedical factors like self-rated health and the presence an
informal caregiver [41]. Since its publication in 1995, the P,, has been validated in
multiple settings, and the pooled results of these applications have shown the score
to have high specificity for predicting elderly individuals who will admit frequently.
However, its sensitivity for identifying those at high risk for hospital readmission is
limited, and it may miss high-risk individuals who lack the specific risk factors
explored in the questionnaire [42].

Because survey responses can be poor and those at highest risk for readmissions
may be less apt to complete a questionnaire, other models have been sought. The LACE
index, calculated using data available in the medical record, can predict unplanned
hospital readmissions and mortality in currently hospitalized patients, which could
help target interventions for readmission prevention before a cycle of recurrent admis-
sions has begun. The index relies on four key variables: length of admission, acuity of
the admission, comorbid conditions, and emergency room usage [43, 44].

Beyond individual socioeconomic risk factors for hospital utilization, recent
studies have demonstrated environmental associations between living in resource-
poor neighborhoods and being at risk for 30-day hospital readmissions [45]. The
Area Deprivation Index is a measure of neighborhood-level socioeconomic
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disadvantage based on national census data that independently predicts hospital
readmission after controlling for patient and hospital characteristics. The University
of Wisconsin Health Innovation Program maintains a publically available tool
(www.HIPxChange.org/ADI), where clinicians can look up the Area Deprivation
Index associated with any individual patient by entering his/her zip code [45].

Health-Care Reform Affecting Inpatient Care

The inpatient setting has become a target for incentives to reduce health-care
spending because high-cost, high-need patients generate the bulk of their costs via
hospital admissions. As part of the Affordable Care Act (ACA), the Hospital
Readmissions Reduction Program penalizes hospitals for higher than national
benchmark readmission rates for certain conditions within 30 days of discharge
from an index hospital stay, regardless of whether an individual readmission was
considered preventable. Hospitals with rates that are higher than average are sub-
ject to financial penalties of 3 % of total reimbursement as of 2015. When these
percentages are scaled to a national level, they resulted about $280 million in finan-
cial penalties during the first year of the program [9]. These financial incentives
have led hospitals to focus more on preventing readmissions, leading to investment
in some new resources for high-cost, high-need patients.

Hospital-Based Interventions to Reduce 30-Day Hospital
Readmissions

After a hospital stay, the transition from hospital to home can be a hazardous time
period for vulnerable patients. Interventions to coordinate care as patients transfer
from hospital to home can improve patient safety and help hospitals avoid financial
penalties. While transitional care interventions vary in scope and intensity, they
have consistently yielded reductions in short-term hospital readmissions. The Care
Transitions Intervention (CTI) is a successful model of transitional care that can be
adapted to many contexts. It consists of four principle activities delivered by a reg-
istered nurse serving as a Care Transitions Coach®: (1) improved communication
facilitated by a personal health record, (2) medication reconciliation and self-
management coaching, (3) patient-scheduled follow-up appointments, and (4)
patient knowledge of worsening clinical symptoms and how to respond [46]. CTI
has reduced readmissions and lowered costs for community-dwelling adults 65
years and older who had been admitted to the hospital [47]. While the CTI was
originally delivered by registered nurses during home visits, an adaptation of the
CTI delivered by a nurse case manager over the telephone also demonstrated reduc-
tions in readmission rates [48].

In general, multicomponent interventions that support patient capacity for self-care
are more successful at reducing 30-day readmissions than single-component interven-
tions without patient or caregiver engagement [49]. Interventions can be classified
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into three categories: (1) predischarge (patient education, medication reconciliation,
comprehensive discharge planning, scheduling follow-up appointments prior to dis-
charge), (2) post-discharge (follow-up telephone calls, patient hotlines, enhanced
communication with outpatient providers, timely outpatient follow-up, and post-dis-
charge home visits), and (3) bridging interventions (transition coaches, physician
continuity from the inpatient to outpatient setting, and patient-centered discharge
instructions) [50]. Hospitals are increasingly assembling readmission review teams,
which offer data-driven opportunities to identify frequently admitted outliers.
Readmission reviews are most effective when chart reviews are supplemented by
patient, caregiver, and provider interviews to better understand the challenges these
individuals face in the post-discharge period [51]. Readmission reviews can facilitate
the identification of system-level care coordination deficits and offer an opportunity to
connect high-cost, high-need patients to enhanced outpatient services.

Health-Care Reform Affecting Outpatient Care

Theresa built a strong relationship with her new primary care provider who worked
closely with a social worker and the transitional care team to support her during
her return home from the hospital. The clinic nurse called Theresa frequently to
review her most recent weights and blood sugar values. Her provider documented
these encounters carefully and used the transitional care management (TCM) bill-
ing codes to increase her reimbursement for the work.

After completing a 30-day period of outpatient management without returning to
the hospital, Theresa’s transitional care nurse referred her to a complex case manage-
ment program affiliated with her primary care clinic. Theresa has been working with
her case management team, which includes both a nurse and a social worker, to
obtain adequate health-care coverage, find stable housing, seek low-cost legal coun-
sel to help with her divorce from her husband, connect with community-based chronic
disease self-management support services, and manage her medical problems with
the multiple specialists involved in her care. Her primary care physician works closely
with the case management team and is able to seek reimbursement for these care
coordination services through Medicare’s new chronic care management (CCM)
billing code. Theresa has not been admitted to the hospital in 3 months, sees her
primary care physician regularly, and reports an improved outlook on her health.

In addition to establishing financial penalties to hospitals with higher than
expected readmission rates, the ACA has changed health-care financing to incentiv-
ize a wide array of health-care reform in the outpatient setting. Accountable Care
Organizations (ACOs) allow for shared savings between health-care organizations
and Medicare. The shared savings provide an incentive for organizations to invest in
new health-care delivery models outside the scope of traditional fee-for-service
health-care services. The ACO model allows health-care organizations to remedy
many of the systemic ills that lead to ineffective care, decreasing acute care utiliza-
tion and generating savings [52].
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In addition to ACOs, several recent health-care reforms provide opportunities to
enhance services for high-cost, high-need patients and shift some of their health-
care utilization from inpatient to outpatient settings. Since over three million older
adults with functional impairments are homebound [53], Medicare is evaluating the
effectiveness of home-based primary care through the Independence at Home
Demonstration Project. High-risk patients are selected for Independence at Home
services who have >2 chronic conditions, who need assistance with >2 ADLs, and
who have had a hospital admission with subacute rehabilitation or home health
post-acute care in the year prior to enrollment [54]. Preliminary results show that
the Independence at Home Demonstration Project improved quality of care while
saving Medicare $25 million dollars, or an average of $3070 per participating ben-
eficiary [55]. Even practices funded by traditional fee-for-service reimbursement
structures can begin to enhance outpatient services through new Medicare billing
codes. TCM and CCM billing codes offer new opportunities for adoption of evi-
dence-based care coordination services. Medicare will also begin to reimburse
physicians for goals of care conversations and end-of-life counseling in 2016 [56].

New Incentives for Care Coordination

While hospitals can be penalized for failing to prevent readmissions, outpatient
clinics can earn additional revenue for coordinating care for vulnerable patients.
The TCM codes 99495 and 99496 allow a physician or nonphysician practitioner to
receive a higher rate of reimbursement for coordinating the care of a beneficiary
discharging from multiple settings, including inpatient or observation hospital stays,
skilled nursing facilities, long-term acute care facilities, rehabilitation hospitals, or
community mental health center partial hospitalization programs (Table 2.1) [57].
Transitional care services must include communication with a patient or caregiver
within 2 days of discharge, medication reconciliation, coordination with both hos-
pital and community services, and a face-to-face post-discharge visit within either a
7-day period (99495) or 14-day period (99496) after discharge. Meeting the require-
ments to bill for these codes can be challenging, but when done correctly, this bill-
ing code generates about 15 % more revenue than a moderate or high acuity office
visit would generate alone [57].

In January 2015, Medicare began offering incentives for care management ser-
vices with the CCM billing code 99490. Care management encompasses a broad
range of activities that assist high-risk patients and their families in managing medi-
cal and psychosocial challenges with the ultimate goals of improving care quality
and reducing care costs [58]. Most high-quality research studies evaluating care
management interventions have demonstrated improved quality of care and quality
of life outcomes, but utilization outcomes have been mixed [58, 59]. Care manage-
ment programs that have achieved the dual aims of higher quality and reduced costs
share several common characteristics: (1) selecting patients at high risk for hospital-
ization, yet without such advanced illness such that hospice services would be more
beneficial, (2) in-person encounters, including home visits, (3) specially trained care
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Table 2.1 Comparison of key requirements for Medicare’s transitional care management (TCM)
and chronic care management (CCM) fee-for-service billing codes

Patients eligible for
services

Practitioners eligible
to bill for services

Patient consent
required
Non-face-to-face
requirement

Additional
requirements

Reimbursement

Transitional care management
(TCM) [57]

Patients discharged home from
hospitals or facilities

Physicians, advanced practice
nurses, physician assistants,
clinical nurse specialists,
certified nurse midwives

None

Communication with patient or
caregiver within 2 business days
of discharge, care management
services

Medication reconciliation by
date of face-to-face visit

2.11 (99495) or 3.05 (99496)
relative value units (RVUSs)

Chronic care management (CCM)
[60, 63]

Patients with >2 chronic conditions
that place the patient at risk of
death, acute exacerbation, or
functional decline

Physicians, advanced practice
nurses, physician assistants,
clinical nurse specialists, certified
nurse midwives

Written consent maintained in
medical record

>20 min/month of care
coordination performed or
supervised by the practitioner

Certified EHR, electronic care
plan, 24/7 access, transitional care,
care coordination

$40.39 per patient per month in
2015

managers with low caseloads, (4) multidisciplinary teams that involve physicians,
especially when care managers are co-located in primary care practices, (5) engage-
ment of informal caregivers, and (6) coaching patients and families in self-manage-
ment skills [58].

The Medicare CCM billing code 99490 specifies the patients eligible for care
management services and provides a structure for their delivery. Medicare benefi-
ciaries are eligible for CCM services if they have >2 chronic conditions that place
them at significant risk of death, acute exacerbation/decompensation, or functional
decline [60, 61]. If such beneficiaries provide written consent to receive CCM ser-
vices, qualifying practices may bill for at least 20 min of non-face-to-face care
coordination activities per month per beneficiary. Only one provider may bill this
code per patient per month and it may not be used in conjunction with the TCM
codes. These services are reimbursed at $40.39 per patient per month, so could gen-
erate almost $100,000 additional revenue for 200 enrolled patients [62, 63].
Depending on the number of patients enrolled, this reimbursement mechanism may
provide enough revenue for an average primary care practice to hire a nurse case
manager who can be co-located within the practice. In order to bill Medicare for
CCM, a practice must offer seven CCM components [60]. The practice itself must
offer continuous access to the care team and electronic medical records after-hours,
continuity with a designated provider, and multiple avenues of communication
(e.g., telephone, web portals) [60, 63]. Clinicians must generate comprehensive care
plans that address patients’ medical, cognitive, functional, and psychosocial needs
in the context of their environments, support networks, and goals of care [60].
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Clinicians must also manage patients’ chronic conditions, manage care transitions,
and coordinate with home- and community-based services to support psychosocial
and functional needs [60, 63]. Geriatricians at the University of California, San
Francisco developed a four-step pathway for primary care physicians to meet the
CCM comprehensive care plan requirement, called the CARES tool. The four steps
include: (1) determine the likelihood of care and coordination needs, (2) establish
goals of care, (3) assess medical, functional, psychosocial, and environmental care
needs, and (4) match resources to needs [60].

Hot Spotting for High-Cost, High-Need Patients

A key component to the ACO model is the concept of “population health management”
or panel management. Population health can be defined as “the health outcomes of a
group of individuals, including the distribution of such outcomes within the group”
[64]. Whether the population of interest is as small as a primary care panel or as large
as a geographic county, population-level data allows individuals within the population
to be stratified by the complexity of their needs helping to match services to needs. A
major area of research interest is better understanding how to match the optimal health-
care innovations with the specific populations who are most likely to benefit [65].

Models of care that target the outliers with the highest utilization rates of inpatient
services are often called “hot spotting.” The use of this term within health care origi-
nated from the work of Jeffrey Brenner, who created population health data tracking
systems and developed the Camden Coalition of Healthcare Providers to reach beyond
clinic walls into the community for low-income patients in Camden, NJ [66]. By geoc-
oding patients’ addresses, eight buildings within the city plus the homeless population
were identified to account for $12.5 million in health-care expenditures [66]. Geocoding
of health-care costs and isolating “hot spots” can help identify social and environmen-
tal influences on health and hospital utilization most relevant to local populations.

The Camden Coalition of Healthcare Providers serves high-cost, high-need
patients of all ages and bases its care model on the principle that understanding
outliers provides information about failures of health-care and community systems.
The organization uses data to identify and engage patients who inform system rede-
sign [67]. The organization has developed a cross-site learning collaborative for
others interested in “hot spotting” [68] and offers annual mini-grants to teams of
health professional students interested in working with high-cost, high-need patients
in their own communities [69]. The Association of American Medical Colleges
(AAMC) has published a 10-step “Guide to Hot Spotting” for medical students. It
focuses on having trainees identify and work with individual patients with patterns
of frequent utilization longitudinally through a number of experiences including
visiting a patient at home to get to know them as a person, accompanying them to
medical visits, and identifying and helping the patient work on factors contributing
to utilization (www.aamc.org/hotspotter) [70]. Any health-care provider or trainee
can follow the AAMC guide to hot spotting with institutional support. The ultimate
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goal of the trainee ‘“hot spotting” experience is to use lessons learned from the in-depth
case analysis to engage administrators and educators in systems change.

Comprehensive Primary Care for Patients with Multiple
Chronic Conditions (MCC)

While geriatric models of care have not traditionally been studied only in high-
cost, high-need populations, they have generally been studied in populations of
older adults with MCC and/or functional deficits. Since it is known that Medicare
beneficiaries with both MCC and functional deficits account for more dispropor-
tionate health-care costs than those with chronic conditions alone, geriatric
models of care may provide important insights into how to care for high-cost, high-
need populations [12].

Almost all outpatient geriatric models of care are grounded in the Chronic Care
Model, which has informed many interventions that demonstrated improved health
outcomes for patients since its conceptualization in 2000 [71]. The Chronic Care
Model is a conceptual framework for optimizing health delivery services for indi-
viduals living with chronic illnesses. It requires collaboration between health sys-
tems and communities to build an infrastructure for support in six areas:
self-management support, decision support, delivery system design, clinical infor-
mation systems, health-care organization, and community resources. This care
delivery framework enables health-care systems to offer proactive, team-based care
to support patients in becoming both informed of and engaged in their care, facilitat-
ing interactions that lead to improved health outcomes [72]. The Patient-Centered
Medical Home (PCMH) is a widely disseminated intervention based on principles
of the Chronic Care Model. While large-scale studies of PCMH have not demon-
strated cost-savings [73], a potential concern about PCMH implementation is that
the intervention may have been targeted too broadly rather than focusing on the
high-risk patients who had the most potential to benefit [74].

Many foundational components of comprehensive primary care models align with
the required activities for Medicare’s CCM billing code described above.
Multidisciplinary teams provide comprehensive assessments, development and imple-
mentation of evidence-based care plans, communication among all specialties and
facilities involved in a patient’s care, coordination of care transitions, and connection
with home- and community-based resources [75]. The Program of All-Inclusive Care
for the Elderly (PACE) is the most established and long-standing model for delivering
such comprehensive primary care, but requires special financing with monthly capi-
tated payments from Medicare and Medicaid per member per year. PACE provides
team-based primary care and community supports specifically for low-income
(Medicaid-eligible), nursing home-eligible Medicare beneficiaries who wish to
remain living in their community homes. PACE patients have longer survival and
lower rates of hospitalizations and emergency room visits than similar patients in
traditional care systems [75, 76].
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Comprehensive primary care can also be supported in more traditionally struc-
tured primary care practices through comanagement models with geriatric
multidisciplinary teams. The Geriatric Resources for Assessment and Care of
Elders (GRACE) is a home-based care management model where an off-site mul-
tidisciplinary geriatric team comanages low-income older adults in conjunction
with their previously established primary care providers [77]. An advanced prac-
tice nurse and social work team form a mobile unit that communicates among
patients in their homes, the multidisciplinary geriatric team, and the primary care
provider. GRACE has demonstrated improved quality of care and reductions in
hospitalizations and emergency rooms visits for high-risk subgroups of older
adults (P,, score >0.4), but has not demonstrated cost-savings for lower risk
populations [78]. In conjunction with new ACO models, GRACE has now been
implemented in multiple sites around the country specifically targeting older
adults with MCC, socioeconomic stressors, and >1 functional impairment, con-
sistently demonstrating reductions in hospitalizations and readmissions [79].

Community-Based Programs for Older Adults

Evidence-based interventions that improve outcomes for older adults with MCC
have disseminated more rapidly through community-based organizations than they
have through the health-care system. About $20 million per year in federal funding
from the Older Americans Act supports the dissemination of evidence-based health
promotion programs through Area Agencies on Aging and affiliated organizations
throughout the country [80].

One example of the greater than 30 community-based programs that meet the
National Council on Aging’s highest-tier criteria [81] for evidence-based health promo-
tion programs is the Chronic Disease Self-Management Program (CDSMP). The
CDSMP is a 6-week workshop, designed by researchers at Stanford University, which
promotes generic self-management skills applying to problems of MCC rather than
skills that apply to a specific disease. It is led by lay leaders who have chronic conditions
themselves and supports behavior change through role modeling and self-mastery [82].
The program has decreased emergency room visits and hospitalizations for its partici-
pants in both randomized controlled trials and real-world effectiveness studies [82, 83].
Clinicians can find community organizations licensed to deliver CDSMP workshops in
their states by visiting the Stanford School of Medicine Patient Education and
Resource Center website [84]. Other evidence-based community workshops address
fall prevention, caregiver support, pain management, and disease management.

Summary

There are many inpatient, outpatient, and community-based services that can meet
the complex needs of high-cost, high-need Medicare patients. Twenty-first-century
health-care reform offers new opportunities to translate evidence-based models of
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care for complex patients into practice. New care delivery models such as ACOs and
home-based primary care can improve quality of care and reduce costs. New incen-
tives, such as hospital readmission penalties and outpatient reimbursement for care
coordination, can also help traditional health-care delivery systems to enhance
services for high-cost, high-need Medicare patients.

8-10 Take-Home Points

1. High-cost, high-need patients account for disproportionate health-care costs.
In the Medicare population, 5 % of fee-for-service beneficiaries account for 39 %
of total Medicare spending.

2. Many of the high-cost health-care services are repeated hospitalizations, with hos-
pitalization being recognized as one of the most expensive medical interventions.

3. Medical, social, and functional complexity contributes to frequent hospitaliza-
tions. The AHRQ Multiple Chronic Conditions Research Network defines com-
plexity as the magnitude of mismatch between a patient’s needs and the services
available to him/her in the health-care system and community.

4. Of the top 5 % of Medicare spenders, 93 % have three or more chronic condi-
tions (MCC). 61 % have a combination of MCC and functional limitations.

5. Social and systemic risk factors associated with frequent hospitalization include
living alone, low socioeconomic status, non-White race, history of childhood
trauma, lack of self-management skills, poor primary care access, and low satisfac-
tion with one’s primary care provider.

6. High-cost, high-need patients can benefit from transitional care in the inpatient
and outpatient settings. Medicare started reimbursing outpatient providers for
transitional care management in 2013.

7. High-cost, high-need patients can benefit from care management. Medicare
started reimbursing outpatient providers for chronic care management in 2015.

8. Models of care that target the outliers with the highest utilization rates of inpa-
tient services are often called “hot spotting.” Trainees can engage in hot spotting
with faculty support, using lessons learned from in-depth case analyses to engage
administrators and educators in systems change.

9. Multiple models exist to help assess and meet the needs of patients with multiple
chronic conditions. These models emphasize individualized care that addresses
both medical and nonmedical needs, using a team-based approach.
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Theresa Rowe and Geetha lyer

Despite improvements in antibiotic therapy and vaccination rates over the past
several decades, infectious diseases continue to be a major cause of morbidity and
mortality among adults aged 65 and older. Approximately 30—40 % of deaths in this
age group can be attributed to infectious diseases [1], and influenza, pneumonia,
and septicemia are among the top 10 causes of death for older persons in the United
States [2]. Hospitalization rates for infectious disease diagnoses continue to increase
in the older adult population, with lower respiratory tract infections (LRTI), septice-
mia, urinary tract infection (UTI), and Clostridium difficile infection (CDI), all
listed among the most common indications for hospitalization [3, 4]. Emergence of
multidrug-resistant organisms (MDROs), which are more common in older adults
because of increased exposure to antibiotics and repeated exposures to healthcare
settings, may further lead to increasing rates of morbidity and mortality [5, 6].

Risk Factors

Several risk factors have been identified that predispose older adults to infection.
Physiologic changes associated with aging, including alterations in both innate
and adaptive immunity, make older adults more susceptible to developing infections
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[7]. These changes also lead to a reduced response to vaccination and protection
against common infections such as influenza and pneumonia [8]. Multiple medi-
cal comorbidities such as diabetes mellitus and COPD, more common in older
adults, increase the risk of developing an infection and often lead to a prolonged
and more severe infectious course [9]. Nutritional deficiencies, particularly
protein and calorie malnutrition, are associated with poor wound healing and
increased risk of infection [10]. The prevalence of malnutrition is estimated to
be 5-10 % of community-dwelling adults and 14 to >50 % of older adults resid-
ing in either a long-term care facility (LTCF) or an acute care hospital [11]. Other
age-associated changes such a loss of skin integrity predispose older adults to skin
and soft tissue infections [12], and poor dentition and impaired swallowing func-
tion have been shown to increase the risk of developing pneumonia [13].
Chronic urinary catheters and prosthetic devices such as joint replacements,
which are most common in older adults, increase the risk of infection due to the
opportunity for biofilm formation [14]. Environmental factors (i.e., residing in a
LTCF or nursing home) provide an opportunity for easy transmission of
highly contagious diseases such as influenza and C. difficile. Furthermore,
repeated exposure to healthcare settings increases the risk of acquiring an infec-
tion from resistant organisms such as methicillin-resistant Staphylococcus aureus
(MRSA), vancomycin-resistant enterococci (VRE), and extended-spectrum beta-
lactamase gram-negative infections (ESBLs), which are associated with higher
mortality rates [5].

Diagnostic Challenges

Prompt and accurate diagnosis of infections in older adults is challenging. Older
adults, especially those with cognitive impairment, commonly present with non-
specific signs and symptoms (e.g., changes in appetite, decreased functional sta-
tus or mental status, agitation or delirium, and lethargy), when infected [15].
Furthermore, cardinal signs of infection (e.g., fever, leukocytosis) are less fre-
quently observed compared to younger adults. Fever can be diminished or absent
in older persons with infection, even in the setting of bacteremia [16, 17]. In
LTCFs, the Infectious Disease Society of America (IDSA) defines “fever” in older
adults to include a single temperature reading of >100 °F (37.8 °C), or an increase
in temperature of at least 2 °F (1.1 °C) over baseline temperature, or a rectal tem-
perature of >99.5 ° F (37.5 °C) on repeated measurements [18]. This recommen-
dation is also frequently used for older adults living in the community [1].
Leukocytosis, another common indication for infection, can be absent, and older
adults may present with a normal or lower than normal white blood cell count
when infected. Lack of fever and leukocytosis in older adults with infection has
been associated with increased mortality [19].
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Treatment Challenges

Antibiotic prescribing in older adults presents itself with unique challenges com-
pared to younger adults. Age-associated changes in drug absorption, distribution,
metabolism, and elimination result in higher drug plasma levels and lead to an
increased risk of drug toxicities and adverse drug effects [20]. Renal function is
often overestimated in older adults due to declining lean muscle mass; thus, appro-
priate antibiotic dosing can be difficult even in older adults with a reported normal
renal function [21]. Adverse reactions to antibiotics are common and one of the
leading causes of emergency department (ED) visits and hospitalizations in adults
aged 65 and older each year [22]. Adverse antibiotic interactions with medications
such as warfarin and digoxin are also common and lead to severe adverse events

including death (Table 3.1) [23].

Table 3.1 Common antibiotic side effects and significant drug interactions

Antibiotic Side effects Major drug interactions
Amoxicillin- Rash, hypersensitivity Allopurinol, may increase the
clavulanate reactions, GI intolerance, risk of rash
and diarrhea
Fluoroquinolones Tendinopathy or tendon Steroids, increased risk of
(e.g., levofloxacin, rupture, GI intolerance, tendinitis; warfarin, increased
ciprofloxacin, C. difficile colitis, effect of warfarin; sucralfate or
moxifloxacin) photosensitivity, and antacids, decreases absorption
QTec prolongation and efficacy; glyburide, increase
risk of hyper- and hypoglycemia
Tetracyclines GI intolerance and Digoxin, increased digoxin

(e.g., doxycycline)

photosensitivity

concentration; warfarin,
increased effect of warfarin

Clindamycin GI intolerance, especially Warfarin, increased effect of
diarrhea, morbilliform rash, warfarin; loperamide, may
and C. difficile colitis increase the risk of C. difficile

colitis

Trimethoprim- GI intolerance, rash and Warfarin, increased effect of

sulfamethoxazole pruritus, pseudo-elevation warfarin; sulfonylurea, may
in serum creatinine (~18 %), increase hypoglycemia
hyperkalemia, bone marrow
suppression, photosensitivity,
and hepatitis

Metronidazole GI intolerance, peripheral Warfarin, increased effect of
neuropathy (with prolonged warfarin; alcohol, disulfiram-
use), and headache like reaction (acute psychosis,

nausea, vomiting); lithium,
increases lithium levels

Nitrofurantoin GI intolerance, lupus-like Metronidazole, increases risk of

reaction, rash, and peripheral
neuropathy

peripheral neuropathy
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Diagnosis and Management of Common Infections
in Older Adults

Bacterial Pneumonia

Pneumonia is one of the most serious infections in adults aged >65 years and is the
fifth leading cause of death in this age group [2]. Older residents of LTCFs have an
even higher risk of developing pneumonia with an incident rate of 1.8-13.5 infec-
tions per 100 resident-care days [24]. Pneumonia is generally divided into several
categories based on location of symptom onset [25]:

e Community-acquired pneumonia (CAP) is defined as pneumonia occurring in
community-dwelling adults.

» Hospital-acquired pneumonia (HAP) is defined as pneumonia that occurs >48 h
after an acute hospital admission without evidence of infection upon admission
to the hospital.

* Healthcare-associated pneumonia (HCAP) is defined as pneumonia that occurs
in a nonhospitalized adult with extensive healthcare contact (e.g., receiving intra-
venous therapy including chemotherapy, receiving wound care, residence in
LTCEF, hospitalization for >2 days within 90 days, or attendance at hospital or
hemodialysis clinic with 30 days of symptom onset).

* Nursing home-acquired pneumonia falls under the definition of HCAP, limiting
the population to nursing home or LTCF residents.

Epidemiology
Organisms causative of pneumonia in older adults are different than younger adults,
although there is significant variability in the literature. The most common cause of
bacterial pneumonia in older adults is Streptococcus pneumoniae (S. pneumoniae),
followed by Haemophilus influenzae (H. influenzae), Staphylococcus aureus
(S. aureus), Moraxella catarrhalis, and other gram-negative rods including
Pseudomonas aeruginosa [26]. Chlamydia pneumonia, Mycoplasma pneumonia,
and Legionella species have also been implicated, although are less frequently doc-
umented in older adults compared to younger adults [27]. Older adults with impaired
swallowing function are at risk for developing aspiration pneumonia, which is often
a polymicrobial infection. In community-acquired cases, infection usually involves
Streptococcus species and anaerobes, while in hospital-acquired cases, S. aureus
and gram-negative infections predominate [28]. Identifying the exact etiology of
pneumonia is challenging in older adults because of difficulty in obtaining an ade-
quate sputum culture. Urinary antigen testing for S. pneumoniae, which has
sensitivity rates of approximately 80 % for detecting S. pneumoniae, has increased
the number of confirmed cases of streptococcal pneumonia [29].

The most significant risk factor for pneumonia is the presence of comorbidity,
particularly cancer, collagen vascular disease, liver disease, and COPD [30]. Other
factors include older age, male sex, swallowing dysfunction, witnessed aspiration,
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poor baseline functional status, residence in a LTCF, and inability to take oral
medications [13, 26, 30]. In a cohort of older adults hospitalized with CAP, hospital
mortality doubled with age from 7.8 % in those aged 65—69 years to 15.4 % in those
aged >90 years [26]. Medications such as sedatives, H2 receptor blockers, proton
pump inhibitors, antipsychotics, and anticholinergics have also been shown to
increase the risk of developing pneumonia [31].

Diagnosis and Treatment

Diagnosis and treatment of pneumonia in older adults generally depends on place of
residence (e.g., LTCF vs. community setting), risk factors for resistant organisms, and
the presence of comorbidities. According to IDSA guidelines, CAP in adults aged 60
and older should be treated with a beta lactam/beta lactamase (e.g., amoxicillin-
clavulanate or ceftriaxone) plus either doxycycline or a macrolide (e.g., azithromy-
cin). Alternative therapy includes respiratory fluoroquinolones (e.g., moxifloxacin,
levofloxacin) [32]. Healthcare providers, however, should be cautious with use of
fluoroquinolones in frail older adults because of the risk of Achilles tendon rupture
and cardiac arrhythmias in this age group. In HAP, HCAP, or where resistant organ-
isms are suspected, coverage should additionally include treatment for MRSA with
either linezolid or vancomycin. Daptomycin should not be used to cover MRSA pneu-
monia because it is inactivated by lung surfactant, and treatment failure has been
reported. In cases of suspected aspiration pneumonia, treatment with clindamycin is
preferred given the high likelihood of infection with anaerobes [32].

The most evidence-based intervention for pneumonia prevention is vaccination
for both pneumococcus and influenza. Other potential prevention measures include
maintaining adequate oral hygiene, limiting use of sedating medications, and pro-
viding interventions that improve mobility [33].

Pneumococcal Vaccination

Pneumococcal vaccination with the 23-valent pneumococcal polysaccharide vaccine
(PPSV23) has been shown to be effective for preventing invasive pneumococcal
disease, particularly bacteremia, in adults aged 65 years and older [34]. However,
the efficacy of PPSV23 in preventing pneumococcal pneumonia in this population
is not as well established. In 2014, the Centers for Disease Control and Prevention
(CDC) began recommending the 13-valent pneumococcal conjugate vaccine
(PCV13), previously only given to younger children, for use in adults aged >65
years, after a randomized placebo-controlled trial demonstrated efficacy against
vaccine-type CAP (45 %) and vaccine-type invasive disease (75 %), in this popula-
tion [35]. The Advisory Committee on Immunization Practices (ACIP) now recom-
mends PCV13 followed by PPSV23 (6—12 months apart) in adults aged >65 years
who have never received a pneumococcal vaccination. If PPSV23 has already been
given, PCV13 should be given >1 year after PPSV23. The two vaccinations should
never be given together because of decreased effectiveness of the vaccines.
Immunization of PCV 13 to children has also been shown to reduce the incidence of
pneumococcal pneumonia in older adults, possibly by herd immunity [36].
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Influenza

Influenza is a common cause of acute respiratory disease among older adults and
is highly contagious. Influenza is responsible 36,000 deaths and 226,000 hospital-
izations per year in the United States [37, 38]. Infection rates can vary year to year,
depending on the effectiveness of the influenza vaccine and the virulence of circu-
lating flu strain. Although symptoms of influenza are similar to those of bacterial
pneumonia in older adults, abrupt onset of high fevers, chills, myalgias, and sore
throat during the influenza season (September—April) should heighten suspicion of
influenza infection. Prompt diagnosis and treatment of influenza is vital because of
rapid spread of disease and high mortality rates in this population. Neuraminidase
inhibitors (e.g., oseltamivir) are effective against influenza A and B if started within
24-48 h of symptom onset and can also be used to prevent influenza during
outbreaks, especially in LTCFs or acute care hospitals. M2 inhibitors (amantadine)
are no longer recommended for treatment of influenza because of high resistance
rates and severe CNS side effects including increased confusion and seizures.
Treatment with antivirals should not be delayed while awaiting diagnostic testing
for influenza. A serious complication of influenza infection is subsequent or
concurrent bacterial pneumonia, most common in older adults with underlying
comorbidities such as diabetes or COPD. The most common pathogens associated
with secondary bacterial pneumonia are S. aureus (including MRSA) and group A
Streptococcus.

Influenza Vaccination

Influenza vaccination is one of the most important prevention strategies available
for reducing morbidity and mortality from influenza infection in older adults.
Recently, the FDA approved a high-dose influenza vaccine, which contains four
times the amount of hemagglutinin (antigen) as the standard dose vaccine, for the
use in adults aged 65 years and older. The FDA approval was based on previous
studies that showed improved immune responses to the higher dose vaccine in
adults >65 years [39]. A recent randomized controlled study confirmed that the
high-dose vaccination improved protection against laboratory confirmed influenza
illness in adults aged 65 and older compared to the standard dose vaccine with a
relative efficacy of 24.2 % (C19.7-36.5) [37]. The ACIP now recommends the high-
dose inactivated influenza vaccines for adults aged 65 years and older.

Urinary Tract Infection and Asymptomatic Bacteriuria

Urinary tract infection (UTI) is the most commonly diagnosed bacterial infection in
adults aged 65 years and older in both the community and healthcare settings [40].
The definition of symptomatic UTI includes the presence of localized genitourinary
signs or symptoms plus pyuria defined as >10 white blood cells per high power field
(wbc/hpf) and bacteriuria defined as >10° colony-forming units per milliliter (CFU/
mL). Asymptomatic bacteriuria (ASB) is generally defined as bacteriuria in the
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absence of genitourinary signs and symptoms of infection. It is important to distin-
guish symptomatic UTI from ASB, as the former requires treatment with antimicro-
bial therapy.

Asymptomatic Bacteriuria

ASB is common and present in up to 30 % of community-dwelling older adults and
up to 50 % of adults living in LTCFs [41]. In men, the formal definition of ASB is
defined as one voided urine specimen with >10° colony-forming units/milliliter
(CFU/mL) of 1 uropathogen without the presence of genitourinary signs or symp-
toms of infection. In women, ASB is defined as two consecutive urine specimens
positive for the same uropathogen in quantities >10> CFU/mL without the presence
of genitourinary signs or symptoms of infection. A single catheterized urine speci-
men with 1 uropathogen in quantities >10° CFU/mL without the presence of geni-
tourinary signs or symptoms of infection defines ASB in both men and women.
Multiple studies have shown no benefit to treating ASB; thus, routine screening and
use of antibiotics are not recommended for asymptomatic older adults. Screening
and treatment for ASB may be indicated in men before transurethral resection of the
prostate and for men and women undergoing a urologic procedure for which there
may be mucosal bleeding [42]. Inappropriate use of antibiotics for treatment of ASB
continues to be a significant healthcare problem and leads to the development of
resistant organism.

Symptomatic Urinary Tract Infection

Symptomatic UTI, in contrast to ASB, does require treatment with antimicrobials.
The most common cause of symptomatic UTI in older adults is Escherichia coli
(E. coli) followed by other Enterobacteriaceae, such as Proteus mirabilis, Klebsiella
species, Providencia, and Pseudomonas species [43]. Risk factors for symptomatic
UTI include having a prior history of UTI [44], presence of comorbidities such as
cerebrovascular disease and dementia [45], prostatic hypertrophy in men, vaginal
atrophy in women, and the presence of a urinary catheter [46]. Diagnosis and
treatment of symptomatic UTI in cognitively intact community-dwelling older
adults is similar to younger adults and includes the presence signs or symptoms of
a genitourinary tract infection (e.g., new or worsening urgency, frequency, suprapu-
bic pain, gross hematuria), plus pyuria and bacteriuria [47]. In older adults who
have cognitive impairment and those living in LTCFs, the diagnosis is more chal-
lenging because of the variability in presenting signs and symptoms of infection and
the inability to communicate the presence of specific genitourinary symptoms [15].
In 2012 the CDC along with the Society for Healthcare Epidemiology of America
(SHEA) updated consensus criteria for diagnosis of symptomatic UTI in residents
of LTCFs in attempt to prevent unnecessary use of antimicrobials [48]. According
to the updated guidelines, diagnosis of symptomatic UTI in residents without an
indwelling urinary catheter should include:

1. Swelling or tenderness of the testes, epididymis, or prostate
2. Fever or leukocytosis and at least one of the following:
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* Acute costovertebral angle pain or tenderness

* Suprapubic pain

* Gross hematuria

* New or marked increase in incontinence

* New or marked increase in urgency or frequency
3. In the absence of fever and leukocytosis at least two of the following:

* Suprapubic pain

* Gross hematuria

* New or marked increase in incontinence

* New or marked increase in urgency

* New or marked increase in frequency

plus a positive urine culture for a uropathogen >10° CFU/mL

Diagnosis of symptomatic UTI in residents without an indwelling urinary cath-
eter should include:

1. At least one of the following criteria:
(a) Fever, rigors, or new-onset hypotension
(b) Acute change in mental status or acute functional decline and leukocytosis
(c) New-onset suprapubic pain or costovertebral angle pain or tenderness
(d) Purulent discharge from around the catheter or acute pain, swelling or ten-
derness of the testes, epididymis, or prostate

plus a positive urine culture for a uropathogen >10° CFU/mL

Although these guidelines have been adapted by several professional societies
and LTCF administrations, the use by clinicians and other healthcare providers
remains low [49]. This often leads to overuse of antibiotics for suspected UTI in this
population [50]. Some experts recommend use of urinary dipstick testing to evalu-
ate for the presence of leukocyte esterase and nitrites, as the first step in older adults
suspected of having a symptomatic UTI. A urinary dipstick negative for both leuko-
cyte esterase and nitrate has an excellent negative predictive value (88—100 %) for
bacteriuria. Thus, a negative test can help rule out symptomatic UTI [51]. The pres-
ence of leukocyte esterase and/or nitrates, however, does not confirm the diagnosis
of UTT and further testing with urinalysis and urine culture is needed.

Treatment for symptomatic UTI in older adults is similar to younger adults and
based on the International Clinical Practice Guidelines, issued in 2010 by IDSA and
the European Society of Clinical Microbiology and Infectious Diseases [52]. First-
line recommendations include nitrofurantoin monohydrate/macrocrystals 100 mg
twice daily for 5 days or trimethoprim-sulfamethoxazole 160/800 mg twice daily
for 3 days, if local resistance rates do not exceed 20 %. Nitrofurantoin, however, is
contraindicated in adults with chronic kidney disease who have a creatinine clear-
ance <60 mL/min, although few studies have demonstrated efficacy and safety in
adults with a creatinine clearance of >40 mL/min [53]. Nitrofurantoin is also not
recommended if upper urinary tract disease (e.g., pyelonephritis) or if bacteremia is
suspected. Furthermore, non-E. coli pathogens (e.g., Klebsiella spp., Proteus spp.)
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have higher resistant rates to nitrofurantoin, making it a less-appealing choice for
older adults who have higher rates of UTI caused by other Enterobacteriaceae. The
use of fluoroquinolones, although commonly prescribed for symptomatic UTI in
this population, is not recommended because of high resistance rates across mul-
tiple geographic areas [54]. However, they can be used if laboratory testing con-
firms sensitivity.

Prevention of recurrent UTI in older adults includes both antimicrobial prophy-
laxis and non-antimicrobial therapies (e.g., cranberry formulations, vaginal estro-
gens, lactobacilli). In general, prophylaxis with antibiotics is not routinely
recommended because of the limited data to support their use in prevention of UTI
and the high risk of developing antibiotic resistance. Intravaginal estrogen replace-
ment has been shown in few small studies to reduce the incidence of recurrent UTI,
although oral estrogens have not been shown to be beneficial [55]. Cranberry-
containing products may reduce the incidence of bacteriuria in nursing home resi-
dents [56], although the evidence for use in community-dwelling older adults is not
well established [57] .

Skin and Soft Tissue Infections

Invasion of the skin and soft tissues by microorganisms result in infections, often
presenting with variable severity. Skin and soft tissue infections (SSTI) are common
in older adults and have been consistently increasing over the past decade [58, 59].
SSTIs range from mild non-purulent infections (e.g., cellulitis) to life-threatening
conditions such as necrotizing fasciitis that require emergent surgical intervention.

Epidemiology

Cellulitis is an acute inflammatory condition of the skin and underlying soft tissue
(i.e., involving the dermis and subcutaneous tissue) and is the most common cause
of SSTI in older adults. Cellulitis is generally categorized as purulent and non-
purulent based on the etiologic organism. Purulent cellulitis is associated with
purulent drainage or exudate in the absence of a drainable abscess, whereas non-
purulent cellulitis is defined as a skin and soft tissue infection without purulent
drainage. Non-purulent cellulitis is most often caused by beta-hemolytic strepto-
cocci and purulent cellulitis by S. aureus [60]. The emergence of MRSA has led to
increasing rates of purulent cellulitis in adults [58]. Gram-negative organisms such
as E. coli, Pseudomonas spp., and Enterococcus spp. are rarer causes of SSTI,
although they can be diagnosed in older adults with immunocompromising condi-
tions [61]. The older adult population is at greater risk for developing cellulitis and
other SSTIs compared to the general population for a variety of reasons. Chronic
skin conditions such as lymphedema, venous stasis, eczema, and psoriasis increase
the risk of developing a SSTI. Uncontrolled diabetes (HgA1C >8 %), congestive
heart failure, history of chemotherapy, the use of immunosuppressants or corticoste-
roid therapy, and malnutrition, more common in older adults, are all risk factors for
developing a SSTI [62].
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Diagnosis and Treatment

The diagnosis of cellulitis is clinical and typically presents with pain, localized
erythema, and swelling of the involved skin and subcutaneous tissues [64]. These
features can be associated with systemic symptoms such as fever (temperature
>38 °C), tachycardia (heart rate >90 beats per minute), tachypnea (respiratory rate
>24 breaths per minute), or abnormal white blood cell count (>12,000 or <400
white blood cells/pL). It is important to differentiate cellulitis from other inflamma-
tory conditions which often mimic cellulitis. Conditions such as bursitis, gout,
hypersensitivity drug reactions, contact dermatitis, herpes zoster, and venous stasis
can present with localized erythema and swelling, but do not require antimicrobial
therapy. Prompt diagnosis of more severe SSTI such as necrotizing fasciitis, and
acute septic arthritis, is vital as these conditions often require emergent surgical
treatment. The presence of severe pain, clinical instability (toxic appearing, hypo-
tension, and tachycardia), the presence of hemorrhagic bullae, and evidence of skin
necrosis or crepitus on clinical examination should prompt consideration of a more
severe infection.

According to the 2014 IDSA guidelines, adults diagnosed with cellulitis who do
not have systemic signs of infection may be treatment with a beta-lactam antibiotic
(e.g., oral amoxicillin, cephalexin, or clindamycin if penicillin allergic). Intravenous
treatment can also be given if systemic signs of infection are present. For patients
with purulent cellulitis in which MRSA is suspected, oral trimethoprim-
sulfamethoxazole or linezolid, or intravenous vancomycin, or daptomycin is pre-
ferred. For hospitalized older adults with a severe infection, vancomycin plus either
piperacillin-tazobactam or imipenem-meropenem is a reasonable empiric choice.
In addition to antibiotic therapy, older adults with cellulitis should be encouraged to
elevate the affected area, and treatment of predisposing factors (e.g., edema or
underlying cutaneous disorders) should be initiated [60].

Herpes Zoster

Herpes zoster infection (shingles) is a reactivation of the varicella-zoster virus that
remains latent in the dorsal root ganglia after an initial infection (i.e., chicken pox).
Older adults have the highest risk of infection, about 20 % in those aged 60 years
and older. Shingles typically presents as a unilateral vesicular eruption that follows
a dermatomal distribution and can be accompanied by pain, paresthesias, and/or
pruritus. Diagnosis can usually be made by clinical exam alone, although vesicles
can be swabbed and sent for PCR analysis to confirm diagnosis. Treatment with
antivirals (e.g., valacyclovir, famciclovir) is most effective if used within 72 h of
rash onset [63]. Treatment has been shown to decrease the severity of acute pain, but
not to lessen the risk of developing post-herpetic neuralgia (neuropathic pain per-
sisting after resolution of rash) [64]. Ophthalmology should always be consulted if
there is concern for eye involvement, as herpes zoster ophthalmicus can lead to
acute retinal necrosis and blindness.



3 Challenges to Diagnosis and Management of Infections in Older Adults 41

Herpes Zoster Vaccination

Herpes zoster vaccination, commonly known as Zostavax, is a live attenuated virus
vaccine recommended by ACIP for prevention of herpes zoster in adults aged >60
years old, including those with a prior history of herpes zoster infection. A large
study evaluating the efficacy of herpes zoster vaccination in adults aged >60 years
old reported a reduced incidence of herpes zoster by 51.3 % (95 % CI, 47.5-79.2)
in adults who received the vaccination compared to placebo [65]. More recently, a
follow-up study confirmed ongoing vaccine efficacy of 39.6 % (95 % CI, 18.2-55.2)
for up to 5 years postvaccination [66]. The vaccine has also been shown to decrease
the incidence of post-herpetic neuralgia and duration of pain and discomfort in
those who develop an active infection. Because the vaccination is a live virus
vaccine, older adults with primary or acquired immunodeficiencies should not
receive the vaccine.

Clostridium difficile Infection

Clostridium difficile infection (CDI) is the most common healthcare-acquired infec-
tion, predominately affecting older adults. A recent study describes that over half of
CDI in the United States are in adults aged 65 years and older with an incidence
estimated to be 627.7 per 100,000 persons in this age group. Furthermore, CDI
accounts for an estimated 24,000 deaths in adults aged >65 years and is listed as the
18th leading cause of death in this population [67]. Age, healthcare exposure, and
antibiotic use are the most significant risk factors for developing CDI. Older age
(>70 years old) has also been shown to be a risk factor for more severe disease [68].
Older adults residing in LTCFs are increased risk for developing CDI for a variety
of factors including increased proximity to other residents and increased exposure
to antibiotics. A study in LTCFs in New York describes that over half of CDI have
occurred in LTCF residents more than 4 weeks after hospital discharge, suggesting
CDI in LTCFs is as common as those occurring in the hospital setting [69].

The presentation of CDI in older adults usually involves watery diarrhea and
abdominal cramping; fever may be present or absent. Significant leukocytosis
(>20,000 WBC/pL) can also be seen, even in older adults. The definition of CDI is
based on a combination of clinical and laboratory findings including (1) diarrhea
defined as >3 unformed stools in <24 h and (2) positive laboratory result for
C. difficile or (3) colonoscopic or histopathologic findings consistent with pseudo-
membranous colitis [70]. The most sensitive test for CDI is polymerase chain reac-
tion for toxin B gene. However, this may also pick up “carrier” cases and, thus,
should only be performed on unformed stool and not in asymptomatic older adults.
Enzyme immunoassay testing (EIA) followed by toxin A and B assay is also used,
although it is a less sensitive test.

The most important aspect of treatment for CDI is discontinuing offending
antibiotics. If antibiotics cannot be discontinued, the potential use of a more narrow-
spectrum antibiotic should be explored. Treatment for CDI does not vary with age
and largely depends on the severity of disease. Per IDSA/SHEA guidelines, severe
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illness is defined as (1) WBC count >15,000/pL or (2) serum creatinine level >1.5
times baseline creatinine or (3) evidence of ileus. Severe infection should be treated
with oral vancomycin 125 mg every 6 h for 10-14 days. For mild to moderate dis-
ease, IDSA recommends metronidazole 500 mg every 8 h for 10-14 days (Table 3.2)
[70]. Repeated testing for C. difficile during the same episode of diarrhea and a “test
of cure” should never be obtained. Response to treatment should be monitored clini-
cally. Antiperistaltic medications (e.g., loperamide) should not be given during
infection due to the possible increased risk of developing complications such as
toxic megacolon or colonic distention, although the evidence for this is minimal

Table 3.2 Treatment for Clostridium difficile infection in older adults

Severity Definition Treatment
Asymptomatic carrier | No signs or symptoms of infection Do not treat
Initial episode, ¢ Diarrhea (>3 unformed bowel ¢ Metronidazole, 500 mg
mild to moderate movements <24 h) orally three times per day
* WBC <15,000 for 10-14 days
* Creatinine <1.5 times baseline
Initial episode, severe * WBC>15,000 * Vancomycin, 125 mg
* Creatinine> 1.5 times baseline orally four times per day
* Albumin level <3 mg/dL for 10-14 days
* Temperature>38.9 °C
Initial episode, ¢ WBC>15,000 e Vancomycin, 500 mg
severe with evidence * Creatinine>1.5 times baseline orally four times per day
of ileus * Albumin level <3 mg/dL (and per rectum if ileus is
* Temperature>38.9 °C present), + intravenous
e Tleus metronidazole 800 mg
three times per day
Complicated * Toxic megacolon e Vancomycin, 500 mg
* Hemodynamic instability orally four times per day,

+ intravenous
metronidazole 800 mg
three times per day

» Surgical consultation

First recurrence * New onset of symptoms e Same as initial episode,
<8 weeks after the onset although consider
of the previous episode, vancomycin, if recurrence
assuming symptoms from is more severe (even in
the prior episode had resolved those who received
metronidazole)
Second recurrence e >1 recurrence as defined above e Vancomycin, 125 mg

orally four times daily,
tapered over several
weeks or

* Fidaxomicin 200 mg
orally twice daily for
10 days

* Consider fecal microbial
transplantation
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[71]. For recurrent or prolonged cases of CDI in older adults, a vancomycin taper
may be needed (Table 3.2). A recurrent episode of CDI is defined as an episode of
CDI that occurs <8 weeks after the onset of the previous episode, assuming symp-
toms from the prior episode had resolved. Fidaxomicin 200 mg twice daily has been
shown to reduce the rate of relapse compared to vancomycin; however, the cost of
this medication often limits the use in most clinical settings. Other supportive mea-
sures such as maintaining adequate hydration (oral or intravenously) and replace-
ment of electrolytes are often necessary, particularly in frail older adults (Table 3.3).

Prevention of CDI is extremely important and involves a multidisciplinary
approach both to decrease the risk of transmission and to reduce susceptibility of
infection by limiting unnecessary antibiotic use. Healthcare workers (e.g., RNs,
MDs, CNAs, etc.) and visitors must follow appropriate contact precautions (e.g.,
gloves and gown) upon entering the room of a resident with CDI. Everyone
who enters/leaves the room should wash their hands with soap and warm water.

Table 3.3 Review of infections, their risk factors, and treatment

Points to consider while

Infection Risk factors managing the patient
Bacterial e Male gender * Consider influenza during flu
pneumonia * Comorbidities such as COPD season (September to April)
and cancer * Ensure pneumococcal
* Swallowing dysfunction (PCV13
 Inability to take oral medications and PPSV23) and influenza
* Witnessed aspiration vaccination are given
Urinary tract e Previous history of UTI * Do not treat asymptomatic
infection * Presence of indwelling catheter bacteriuria
* Presence of comorbidities such * Avoid empiric use of
as dementia and diabetes mellitus fluoroquinolones unless
* Prostatic hypertrophy in men sensitivity results are known
Cellulitis * Lymphedema or venous stasis * Consider differential
* Preexisting skin conditions such diagnosis of conditions
as psoriasis and eczema that mimic cellulitis
* History of diabetes mellitus, * Exclude necrotizing fasciitis
congestive heart failure, and as a possible diagnosis
immunosuppressants * Look for signs and symptoms

suggestive of MRSA infection
(e.g., purulent drainage)

Clostridium * Regular exposure to healthcare * Discontinue offending
difficile systems antibiotics
infection » Exposure to broad-spectrum * Do not prescribe
antibiotics antiperistaltic drugs (e.g.
* Residence in a long-term care loperamide)
facility * Encourage strict contact

precautions in all confirmed
cases
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C. difficile spores are resistant to antibacterial gels; thus, antibacterial gels and
creams should not be used for hand hygiene practices in adults with CDI. Hospitalized
patients and residents of LTCFs with CDI should be moved to a private room, if
possible. IDSA recommends that environmental services use chlorine-containing
cleaning agents to clean room surfaces and use disposable equipment (e.g., ther-
mometers, stethoscopes), if possible. Antibiotic stewardship programs that help
minimize the use and frequency of antibiotics are of utmost importance for preven-
tion of CDI.

Key Points

1. Infections may present atypically in older adults, and cardinal signs of infection
such as fever and leukocytosis are often absent.

2. Pneumococcal conjugate vaccination (PCV13) is now recommended in adults
aged 65 years and older after a recent study demonstrated efficacy against
vaccine-type community-acquired pneumococcal pneumonia and vaccine-type
invasive pneumococcal disease.

3. Distinguishing between asymptomatic bacteriuria and symptomatic urinary tract
infection is important, as asymptomatic bacteriuria does not require treatment
with antibiotics.

4. Prevention of Clostridium difficile infection in older adults involves both reduc-
ing susceptibility to infection by reducing the number of unnecessary antibiotics
and minimizing transmission of disease, especially in the hospital and long-term
care setting. (Table 3.3) is a review of the most common infections, their risk
factors, and treatment.
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Definition, Prevalence, and Impact

Urinary incontinence (UI) is defined as involuntary leakage of urine [1]. While preva-
lence estimates vary with the definition used and the population studied, the overall prev-
alence of Ul in both men and women increases with age. Worldwide, around 30—60 % of
women and 3-20 % of men over the age of 60 report some UI [2]. Among older adults
living in long-term care facilities, the prevalence is even higher, ranging from 43 to 77 %
[3]. Although UI has not been shown to directly increase mortality in older adults, it is
associated with psychological distress [4], social isolation [5], falls and fractures [6],
increased caregiver burden [7], and admission to long-term care facilities [8].

Age-Related Physiological Changes in Urinary Tract Function
Physiological changes of the lower urinary tract may predispose older adults to

develop UI. With aging, the muscular layer of the bladder, the detrusor muscle, tends
to decrease in contraction strength, which can contribute to inadequate bladder
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emptying and overflow incontinence. In older women, UI may be precipitated by the
decrease in urethral closure pressure [9], which has been attributed to lower estrogen
levels, decreased vascularity, decline in urethral muscle thickness [10], and decrease
in density of muscle fibers [11]. There is also evidence of pelvic floor muscle dener-
vation and decline in total collagen content associated with aging [12].

Classification of Urinary Causes of Incontinence

Determination of the primary type of Ul is useful because treatment differs depend-
ing on the underlying cause. Among older adults, Ul is conventionally classified as
stress, urgency, mixed, overflow, or functional Ul although many older adults suffer
from more than one type of UL

Stress UI Stress Ul is characterized by leakage of urine associated with activities
that increase intra-abdominal pressure, such as coughing, sneezing, laughing, or
exercising. Stress Ul develops when the urethral sphincter is unable to withstand an
increase in bladder pressure. In older women, this can be due to weakness of the
pelvic floor musculature from previous pregnancy, vaginal delivery, surgical scar-
ring, decreased estrogen, or obesity. Among men, stress Ul is less common due to
the increased length of the urethra and the additional bladder support provided by
the prostate; however, stress Ul may occur after prostatectomy and transurethral
surgery or as a result of radiation therapy [13, 14]. Stress Ul may be unmasked or
exacerbated when patients develop respiratory infections that cause more frequency
of coughing or sneezing or when there is an increase in physical activity level asso-
ciated with increased intra-abdominal pressure.

Urgency UI Urgency Ul is characterized by strong or sudden urges to void fol-
lowed by leakage of urine. The primary underlying physiologic mechanism of
urgency Ul is the presence of uninhibited contractions of the detrusor muscle (also
known as detrusor overactivity), resulting in recurrent, involuntary urges to urinate.
If these contractions generate enough bladder pressure to overcome the urethral
sphincter mechanism, these urgency episodes may result in urine leakage [15].
Detrusor overactivity is often idiopathic in older adults and increases in prevalence
with increasing age [16], which may be due to changes in release of neurotransmit-
ters that influence bladder contraction [17]. Detrusor overactivity can also be asso-
ciated with neurologic conditions that lead to decreased cortical inhibition, such as
stroke, Parkinson’s disease, and Alzheimer’s dementia [15].

Urgency Ul is often considered part of a broader syndrome known as overactive
bladder, characterized by recurrent urges to urinate that result in daytime urinary
frequency and/or nocturia [18]. Some patients with overactive bladder do not expe-
rience incontinence (i.e., “dry” overactive bladder) [19], but because the underlying
pathophysiology is the same as urgency incontinence (i.e., “wet” overactive blad-
der) [19], approaches to management are similar regardless of whether incontinence
takes place [14].
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Among older adults, detrusor overactivity can coexist with impaired detrusor
contractility, resulting in a condition known as “detrusor hyperactivity with impaired
contractility” or DHIC. Detrusor hyperactivity occurs during bladder filling while
impaired contractility occurs during bladder emptying, leading to urgency UI with
an elevated post-void residual urine volume in the absence of bladder outlet obstruc-
tion. Patients present with leakage, hesitancy, dribbling, and frequency suggestive
of overflow UI, as well as urgency UI symptoms. DHIC increases in prevalence
with age [20] and is more common among older adults with cognitive deficits and
restricted mobility [21]. DHIC can be difficult to diagnose and treat due to the non-
specific symptoms and can also confound the diagnosis of overactive bladder [21].

Mixed UI The term “mixed UI” is used to describe the combination of urgency Ul
and stress Ul that often coexist in older patients, particularly older female patients.
Patients with mixed UI can have both stress and urgency symptoms in the same
episode of incontinence or have discrete episodes of either type [22]. Because many
patients with mixed UI have predominantly urgency or stress Ul symptoms, elicit-
ing the predominant type of symptom can often guide treatment. Mixed UI accounts
for 10-30 % of cases of Ul in men [2] and up to 50 % in women [23] and increases
in prevalence with age [24].

Overflow UI Overflow Ul develops when the volume of urine in the bladder
exceeds bladder capacity, resulting in urine leakage. The two main mechanisms
underlying overflow UI are underactive bladder and bladder outlet obstruction.
Underactive bladder (also known as detrusor underactivity or impaired detrusor
contractility) is characterized by bladder contractions of reduced strength and/or
duration, resulting in impaired bladder emptying [18]. Underactive bladder can
occur in the setting of acute events, such as urinary tract infection or medication
use, or in the setting of chronic diseases, such as diabetes mellitus or chronic over-
active bladder [25]. Older adults with underactive bladder may also have a dimin-
ished sense of when the bladder is full and are unable to contract the bladder muscles
sufficiently. Prior to developing overt overflow UlI, patients may develop symptoms
of hesitancy, a sensation of incomplete emptying, or straining to urinate [25].

Bladder outlet obstruction can also lead to overflow UlI, even in the absence of
underactive bladder. Obstruction that leads to urinary retention usually causes a
small amount of leakage from bladder distention. Among older men, a common
cause of bladder outlet obstruction is prostate enlargement. Among older women,
obstruction is rarer but may be caused by pelvic organ prolapse, urethral injury, or
stricture [13, 26].

Functional UI Functional Ul is defined as the loss of urine in the setting of a nor-
mal urinary system, usually due to factors such as physical and cognitive impairment
or systemic illnesses. Functional Ul is more common among older adults with
severe disability that prevent them from recognizing the need to void or use the
toilet. Some causes of functional UI are reversible and will be described in the next
section [27, 28].
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Distribution of Different Types of Ul

Among women, the prevalence of stress Ul decreases with age, from 35 % in
women aged 50-59 down to 15 % in women 80 years and older. In contrast, the
prevalence of urgency Ul increases with age, from 9 % among women aged 50-59
up to 23 % among women 85-89 years and older [29, 30]. The prevalence of mixed
Ul has also been found to increase from 15 % in women 5059 years old up to 30 %
in women 80 years and older [29, 31]. Among men, urgency Ul is the most common
type of Ul, affecting between 2.5 % and 10 % of men, while stress Ul affects only
1.6-2.5 % of men [24, 32] and occurs predominantly after radical prostatectomy.

Classification of Non-urinary Causes of Incontinence

The mnemonic “DIAPPERS” has been widely used to describe common non-
genitourinary tract contributors to Ul in older adults [33] (Table 4.1). As many of
these contributors are reversible, evaluation and treatment of these non-genitourinary
tract causes are recommended before clinicians focus exclusively on potential defi-
cits of the bladder, urethra, or pelvic floor.

Delirium Delirium is one of the most common causes of incontinence in older
patients who are hospitalized or recently hospitalized [34]. A clouded sensorium
can impede the recognition of both the need to void and the ability to access a toilet.
When delirium is the primary cause of UI, symptoms usually clear after delirium
resolves [35].

Infection Urinary tract infection can cause or contribute to urgency and inconti-
nence [35]. Confirmation by urine culture is important to avoid overuse of antibiot-
ics. In older women, urinary tract infection can be difficult to distinguish from
asymptomatic bacteriuria, which does not warrant antibiotic treatment.

Table 4.1 Non-genitourinary causes of urinary incontinence and treatment: DIAPPERS

Cause Treatment

Delirium Manage delirium, commode at bedside

Infection Confirm and treat urinary tract infection

Atrophic vaginitis or urethritis Topical or intravaginal estrogen

Pharmaceuticals Stop or adjust dose/schedule of medications

Psychiatric disorders Treat depression, commode at bedside

Excessive urine production Treat underlying condition, stop or reschedule diuretic
regimen

Restricted mobility Commode at bedside for fall prevention, physical therapy

Stool impaction Stool dis-impaction, bowel regimen
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Atrophic Vaginitis or Urethritis Among older women, atrophic urethritis may
cause symptoms of dysuria or irritative voiding that can be mistaken for urinary
tract infection. In a clinical context, atrophic urethritis is suggested by signs of
inflammation and atrophy on pelvic exam, associated with estrogen depletion,
including the presence of vaginal mucosa telangiectasia, petechiae, erosions, ery-
thema, or friability. Diagnosis is more likely if symptoms respond to a trial of topi-
cal estrogen or other topical treatments for atrophy [35].

Pharmaceuticals Medications are common contributors of Ul, particularly in
older adults who are more likely to suffer from polypharmacy. Typical offending
agents include medications that increase urine volume (diuretics), impair bladder
contractility (anticholinergics and calcium channel blockers), exacerbate constipa-
tion (opioids), impair cognition (psychotropics, sedatives), or exacerbate prostate-
related bladder outflow obstruction (alpha-agonists) [35].

Psychiatric Disorders Depression and psychomotor retardation may impede the
ability or motivation of older adults to reach a toilet. Among patients with urgency
UI, anxiety and psychologic stress have also been identified as possible contributors
to detrusor overactivity and overactive bladder [36, 37].

Excessive Urine Output Excessive urine output can overwhelm the ability of an
older adult to reach a toilet in time. Causes may include: excessive intake of fluids,
diabetes mellitus (hyperglycemia), hypercalcemia, diabetes insipidus, or medica-
tions such as diuretics.

Restricted Mobility Restricted mobility can result in functional incontinence,
whereby an older adult cannot gain access to the toilet [35, 38]. Environmental
restrictions such as difficulty removing clothing may also contribute. Using a bed-
side commode may help with incontinence at night, with caregiver assistance to
prevent falls associated with transferring.

Stool Impaction Stool impaction can be a cause of Ul among hospitalized or
immobilized older adults if impaction increases bladder pressure or obstructs the
bladder outflow tract. Fecal incontinence may also coexist with urinary inconti-
nence since the bowels and bladder are innervated by the same neural plexus [38].

Evaluation
Screening
Less than half of older adults with UI seek help [39], and men seek help for Ul less

frequently than women [40]. Therefore, systematic screening for Ul has been rec-
ommended in older adults to avoid underdiagnosis of UI [41, 42]. Possible
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screening questions to ask include: “Do you have trouble with your bladder?” or
“Do you lose urine when you do not want to?” or “Do you wear pads or adult dia-
pers for protection?”’[13]

If the patient screens positive for urinary incontinence, clinicians should attempt to
establish how much the patient is bothered by the symptoms and how important Ul is
in the context of other health problems, in order to determine the most appropriate
treatment strategy. Aside from acute reversible causes, such as urinary tract infection,
treatment should be guided by patient preference, since some treatment strategies,
particularly invasive ones, may be associated with their own adverse effects.

History

Once urinary incontinence is identified, assessing non-genitourinary causes of Ul
(using the DIAPPERS pneumonic in Table 4.1) is a reasonable starting point [13].
Chronic illnesses such as diabetes, stroke, dementia, Parkinsonism, and arthritis
may be identified as contributors or causes of Ul in older adults. Review of func-
tional status, including sensory impairments and lifestyle factors such as exercise
and fluid intake, may identify noninvasive modifiable factors that predispose
patients to have UI [22]. A thorough review of medications is important in all older
adults but can help to identify specific pharmacologic contributors to UL Additionally,
in older adults with cognitive impairment, it may be helpful to enlist caregivers to
provide or supplement information on symptoms and severity [34].

After non-genitourinary factors are assessed, genitourinary causes of inconti-
nence should be addressed, guided by the predominant type of UI, keeping in mind
that a combination of factors may be contributing to the patients’ symptoms. Several
validated questions have been developed to help determine the type of incontinence.
For stress U, if the patient answers yes to the question, “Do you lose urine during
sudden physical exertion, coughing, sneezing or lifting?” the likelihood that they
have stress Ul increases. If the patient answers no, stress Ul is less likely to be the
type of UI [22, 43]. A similar question to identify urgency incontinence is, “Do you
experience such a strong and sudden urge to urinate that you leak before reaching
the toilet?’[22, 43] For detrusor overactivity, asking about frequency and urgency
with or without UI can help establish the diagnosis, but the absence of symptoms
does not rule out the possibility of having detrusor overactivity [22, 43]. Reviewing
obstetrical and gynecological history in women, such as parity, history of pelvic
floor surgery, or radiation, can identify risk factors for stress UL

After identifying the type of UL, establishing the characteristics such as duration,
frequency, volume, timing, and associated factors can guide the remainder of the
discussion. One way for clinicians to establish severity is to ask about the number
of pads used, type of pad, frequency of pad changing, and degree of pad saturation
as indicators of the severity of Ul symptoms [44]. Voiding diaries may be a more
accurate way of recalling symptom frequency and severity. Eliciting from the
patient his or her most bothersome symptoms and their impact on daily life can
ensure a patient-centered discussion [13].
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Voiding Diary

For patients who have difficulty recalling and characterizing their voiding and
incontinence episodes, a daily voiding or bladder diary can be useful for document-
ing and classifying symptoms as well as monitoring response to therapies. Patients
may be instructed to record their oral fluid intake volume and type, timing of epi-
sodes of urinary leakage and voids into the toilet, volume of urine lost per voiding
episode, and precipitators of incontinence, as well as relationship to activities and
sleep. Recording for 3—7 days is usually sufficient to determine the general type of
symptoms and may prevent diary fatigue [44]. An example of a daily bladder diary
can be found on the National Kidney and Urologic Diseases Information Clearing
House website (http://kidney.niddk.nih.gov/Kudiseases/pubs/diary/index.aspx).

Questionnaires

A variety of validated questionnaires have been developed to detect and distinguish
between clinical types of UIL. The 3 Incontinence Questions (3IQ) is a three-item
questionnaire that was validated in 301 community-dwelling, ambulatory women
up to age 94 and can be used to diagnose urgency and stress Ul in women [45].
Using subspecialty evaluation as the gold standard, the questionnaire has a sensitiv-
ity of 0.75 and specificity of 0.77 for classifying urgency Ul and a sensitivity of 0.86
and specificity of 0.60 for classifying stress UL

The Michigan Incontinence Symptom Index (M-ISI) is a ten-item questionnaire
that can be used in both men and women to distinguish between stress UL, urgency
UI, and mixed UI as well as to gauge severity and bother from UI [46]. This index
was validated in women up to age 88. Higher scores represent greater symptoms
and bother. Screening cutoffs have been established for each subtype of Ul in the
questionnaire: a score of >3 (questions 1-3) is positive for clinically significant
stress U, a score of > 5 (questions 4-0) is positive for clinically significant urgency
UL, and a score of > 7 screens positive for the entire questionnaire [47]. A minimum
change of 4 points correspond to a beneficial change in UI for patients [46].

In men, the American Urological Association Symptom Index (AUA-SI) can
identify lower urinary tract symptoms associated bladder outlet obstruction [26],
which can help guide further evaluation and treatment, although this index does not
specifically address urinary incontinence.

Physical Exam

Physical examination should be tailored to the specific symptoms reported by the
patient. A patient at risk for constipation and fecal impaction may need a rectal
examination to identify and treat fecal impaction and assess sphincter tone and peri-
neal sensation [14, 38]. For patients reporting possible overflow Ul symptoms, an
abdominal examination can identify severe bladder distention but is insensitive for
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ruling out elevated post-void residual urine volume. Because of the high prevalence
of cognitive dysfunction and/or functional impairment among older adults, assess-
ing the severity of these conditions may help determine whether they are contribut-
ing to UL. Among older men reporting possible obstructive urinary symptoms, a
prostate examination to identify prostate enlargement may be indicated.

In older women, a pelvic examination may help confirm a diagnosis of stress UI,
identify significant pelvic prolapse, detect possibly malignant masses, or reveal
signs of inflammation suggesting atrophic vaginitis as contributors to UI symptoms
[14]. Pelvic examination may be more uncomfortable in older women due to pain
or limitations in mobility, however, and thus, it may be appropriate to modify or
tailor the exam to minimize discomfort in older patients. A bimanual examination
may be sufficient to detect abnormalities such as pelvic prolapse that is visible with-
out the use of a speculum. If a speculum examination is needed, clinicians can use
an ultra-narrow speculum and additional lubricant in women with possible vulvo-
vaginal atrophy. Topical lidocaine can also be applied prior to the speculum and
bimanual examination to minimize discomfort. Patients with limited mobility or
joint pain may be more comfortable in alternative positions than lithotomy, such as
the lateral position (lying on one side with hips and knees flexed) or the V position
(supine, hips abducted, knees extended) [48].

The supine empty bladder stress test (SEBST) can help diagnose severe stress Ul
in women [49]. The test is performed after the patient voids. While in a supine posi-
tion, the patient is instructed to cough or Valsalva. Any leakage from the urethral
meatus during this maneuver provides positive evidence of stress UL. The SEBST
has been shown to correlate with objective measures of Ul severity, such as patient-
reported Ul frequency, as well as response to questionnaires on the impact of UI [49].

Tests/Labs

For all older patients with urgency, a urinalysis should be performed to assess for
hematuria, pyuria, or glucosuria. If there is hematuria, defined as more than three
red blood cells per high-powered field on microscopy, and this hematuria persists
upon repeat testing, further urologic investigation is warranted [38]. Obtaining a
sample via straight catheterization may be necessary if bacterial contamination is a
concern in older women who may have difficulty obtaining a clean catch sample.

For older patients with possible overflow incontinence, measurement of post-
void residual (PVR) urine volume, either by ultrasound or bladder catheterization,
may be indicated to evaluate for urinary retention. Because PVR measurements can
be difficult to obtain in a primary care setting, assessments should be focused on
patients at increased risk for bladder outlet obstruction or incomplete bladder emp-
tying. Among older women, this may include those with pelvic organ prolapse,
diabetes mellitus with neurologic sequelae, and stroke or those taking medications
that may promote urinary retention [50]. In older men with mild to moderate symp-
toms, routine PVR testing is not required unless bladder outlet obstruction is sus-
pected [51].
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Complicating the interpretation of PVR is that the range of normal PVR is not
standardized, and there is evidence that elevated PVR does not always correlate
with urinary symptoms in older women [52]. Conventionally, a PVR of greater than
200 mL is considered elevated, although studies suggest that a high proportion of
individuals with a single PVR in this range go on to have normal PVR upon repeat
assessment [52]. In patients with PVR persistently over 300 mL, clinicians may also
consider testing serum creatinine to assess for renal failure, which is associated with
chronically elevated PVR [53].

Treatment

Before starting treatment, clinicians should discuss patients’ treatment priorities
and establish measurable goals to ensure that the treatment plan is consistent with
patients’ wishes [53]. Patients may have goals other than simply decreasing the
frequency or volume of leakage, such as taking part in social activities or decreasing
caregiver burden [54]. It is also important to set realistic expectations that cure from
UI may not be attainable, particularly if patients are suffering from frequent or
severe Ul at baseline.

General Treatments
Lifestyle Modification

Lifestyle modifications can be used alone or in addition to clinical treatments to
manage Ul These modifications include reducing caffeine intake, changing the tim-
ing of oral fluid intake, and weight loss (among patients who are overweight or
obese) [54]. Large studies in men [32] and women [55, 56] have shown that con-
sumption of caffeine equivalent to 2—4 cups of coffee per day is associated with Ul
symptoms. If caffeine-containing beverages comprise a large portion of daily fluid
intake, patients may benefit from reduction in intake to fewer than two cups,
although this strategy has not been evaluated in controlled interventional studies.
Overall oral fluid intake likely contributes little to the pathogenesis of UI [57], and
older adults should consume at least 30 ml/kg of fluids per day to keep up with
metabolic losses [58]. For older adults who have trouble reaching a bathroom or
have nighttime UI, however, restricting fluids before going to bed may help control
Ssymptoms.

Weight loss has also been shown to improve Ul in overweight and obese women
[59] presumably because decrease abdominal weight leads to lower intra-bladder
pressure. This includes not only surgical weight loss through bariatric procedures
[60] but also weight loss achieved through diet and exercise interventions [61].
Studies of the effects of weight loss on UI have not tended to include frail older
adults, however, in whom weight loss can be a poor prognostic sign, particularly if
weight loss takes the form of muscle mass rather than fat mass.
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Protective Garments and Pads

Older adults, particularly those who live in long-term care facilities or who are
dependent on caregivers for activities of daily living, may prefer the use of pads or
protective undergarments to manage UI [62, 63]. From the few trials that assessed
patient preference, disposable pull-ups are preferred by women but are the most
expensive, while diapers were the most cost-effective for men [64]. If pads or dia-
pers are preferred, gentle cleansing with a disposable soft cloth and use of a skin
protectant can prevent skin breakdown [65].

Behavioral Interventions

After non-urinary causes of incontinence (i.e., DIAPPERS) have been addressed and
applicable lifestyle modifications implemented, behavioral interventions are the
mainstay of treatment, especially among frail older adults [66]. These interventions
include: prompted voiding, bladder retraining, timed voiding, and combined toilet-
ing and exercise therapy [66]. Prompted voiding involves prompting the patient to
toilet with contingent social approval to increase patient requests for toileting or self-
initiated toileting [66]. Prompted voiding can decrease Ul episodes for the short term
[67] in nursing home residents or home-care clients who are able to state their name,
transfer with assistance of one person, and have caregivers who are willing to assist
[68]. Bladder retraining involves identifying a patient’s voiding habits and then set-
ting up a toileting schedule to preempt Ul episodes [69]. Trials on habit retraining in
older adults with physical and/or cognitive impairment have found that the protocols
were time intensive for caregivers to follow and the benefits were unclear [69]. A less
intensive intervention is timed voiding, which aims to schedule a patient’s voiding
times at fixed intervals. Two trials on timed voiding combined with other interven-
tions showed that timed voiding may decrease nighttime UI [70]. Combined toileting
and exercise therapy which incorporates strengthening exercises in addition to toilet-
ing routines has been shown to reduce the percentage of wet checks showing UI by
20 % [71] but may require trained staff [72].

Pelvic Floor Muscle Training

Pelvic floor muscle training (PFMT or Kegel exercises) is a key component of nonin-
vasive Ul treatment and has been shown to be effective for urgency UI, stress UI, and
mixed UI [54]. These exercises involve repeated voluntary pelvic floor muscle con-
tractions [73] to increase muscle strength, endurance, and coordination [58]. Efficacy
depends on whether patients are able to identify and isolate the correct muscles, as
well as adherence to frequent and sustained practice [54]. Therefore, supervised
PFMT programs may be more effective than self-directed programs [58] although
data from randomized-controlled trials provide limited data for comparison [74].
Among female patients with stress U, the NNT (number needed to treat) of PEFMT
compared to no active treatment to achieve continence is 3 [75]. PFMT has been
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shown to decrease urgency Ul by an average of 1.2 episodes per day and mixed UI by
0.7 episodes per day, compared with 0.9 episodes for stress UI [76].

Other interventions have been used to enhance PFMT, including biofeedback,
where a health professional or a vaginal device can let the patient know how well the
pelvic floor muscles are activated and can potentially enhance the results of PFEMT,
but randomized-control trials among women were biased in that women who
received biofeedback spent more time in the clinical setting compared to women in
the control groups [77]. Vaginal cones, which are inserted into the vagina and pre-
vented from slipping out with active pelvic floor muscle contractions, can also be
used to provide progressive muscular load with PEMT [78]. Pelvic floor electrical
stimulation with surface electrodes placed in the vaginal can also be added to PEMT
[39]. PEMT is particularly effective in improving and curing stress UI but can be
used in all subtypes of UI [79]. Trials of PEMT have ranged in duration from 4 weeks
to 6 months [80]. Telling patients to anticipate that a course of PFMT can be 6-10
weeks, 3-5 days per week, and may take even longer to see clinical changes can help
set expectations for the amount of time and effort required to see progress.

In men, there is insufficient evidence to show benefit from PFMT for urinary
incontinence after prostate surgery [81]. However, electrical stimulation with sur-
face electrode devices may improve symptoms in the short term (6 months) when
used with PEMT [82].

Urgency Ul Specific Treatments

Urge suppression and bladder training are two behavioral techniques specifically
designed to address urgency incontinence. Urge suppression employs a combination
of distraction and relaxation techniques to divert attention away from the sensation of
urgency while pelvic floor muscle exercises are used to suppress detrusor contrac-
tions. Upon experiencing an urge to urinate, patients are taught to avoid rushing to the
toilet but instead to remain still, take slow deep breaths, purposefully activate their
pelvic floor muscles, and wait for the urge to pass [54]. Urge suppression is often
combined with bladder training techniques that schedule voiding at increasingly
extended intervals to decrease voiding frequency, increase bladder capacity, and
restore normal bladder function [54, 75]. Among women, the NNT to improve UI for
bladder training compared to no active treatment is 2 [75]. Bladder training can be
combined with PFMT, though trials have not shown additional benefit [83].

If behavioral treatment methods are not successful in controlling urgency Ul anti-
muscarinic medications may be effective in improving the frequency of UI episodes.
These medications should be started at the lowest dose available after checking for
drug interactions with the patient’s existing medications [54]. Anti-muscarinic agents
decrease detrusor contraction by blocking acetylcholine stimulation of muscarinic
receptors [84]. In systematic reviews of effects in female patients, the different anti-
muscarinic agents provide similar improvement in UI symptoms when compared to
placebo, with the number needed to treat (to achieve continence) ranging from 6 to 12
[75] (Table 4.2). When looking only at studies that include older adults, the average
benefit was a reduction of fewer than one leakage episode per 24 h [88].
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Common side effects of anti-muscarinic medications include dry mouth, consti-
pation, dyspepsia, headaches, and dizziness. More than half of patients stop taking
anti-muscarinic medications after 1 year of treatment [89]. The incidence for acute
urinary retention while taking an anti-muscarinic agent increases with age and is
up to 6.9/1000 person-years among men aged 88-84 years [90]. Furthermore,
many trials of anti-muscarinic medications have excluded men with elevated post-
void residual volumes at baseline, therefore underestimating the overall risk [91].
As a result, patients may require monitoring of post-void residual urine volumes or
symptoms of urinary retention for the first 30 days after starting the medication
[90]. An additional concern is the effect of anti-muscarinic agents on cognition in
older adults. Worsening memory and recall after treatment with extended-release
oxybutynin has been reported [92]. Higher cumulative doses of anticholinergic
agents, including anti-muscarinic agents, over a 10-year period were found to
increase the risk of dementia [93]. Additionally, anti-muscarinic agents are contra-
indicated in patients with known urinary or gastric retention and uncontrolled
angle-closure glaucoma [87].

A new class of medications, beta-3-adrenoceptor agonists, became available in
2012 to treat urgency UI and overactive bladder and provide a potential alternative
for patients wishing to avoid the side effects of anti-muscarinic agents. Mirabegron
is currently the only available agent in this class, with an NNT (to achieve conti-
nence) of 12 [75]. In phase 2 and 3 studies, about 550 patients were 75 and older
(representing 10 % of the patients) and no difference in safety or efficacy was
observed between those 65 years and older versus those younger than 65 [94]. The
most frequent adverse events leading to discontinuation were nausea, headache,
hypertension, diarrhea, constipation, dizziness, and tachycardia [94]. In the post-
marketing phase, urinary retention has also been reported, leading to the Food and
Drug Administration (FDA) to caution use in patients with bladder outlet obstruc-
tion [94]. Data are currently limited to indicate the efficacy and safety of mirabe-
gron in combination with anti-muscarinic agents.

In men with urgency UI and bladder outlet obstruction, alpha-blockers may be
better tolerated than anti-muscarinic agents but can cause orthostatic hypotension
and dizziness. If UI symptoms persist after appropriate titration of an alpha-blocker,
an anti-muscarinic agent can be added [95]. Checking a post-void residual urine
volume before initiation may be appropriate in patients at risk for retention [26].
The combined side effects from both an anti-muscarinic agent and alpha-blocker
can be concerning for frail older adults at risk for falls and altered mental status.

Stress Ul Specific Treatments

Timed pelvic muscle contraction is a maneuver performed prior to activities or
motions that cause stress-type leakage and has been shown to be helpful for women
with mild to moderate stress UI [96]. The maneuver involves increasing pelvic mus-
cle strength and using pelvic muscles to consciously occlude the urethra during or
prior to activities that cause leakage, such as before sneezing or coughing [54].
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Pessaries are intravaginal devices that are inserted under the urethra to increase
urethral support and decrease stress Ul in women with pelvic organ prolapse [97].
Pessaries require proper fitting for comfort and effectiveness [98] but can be
removed, cleaned, and reinserted in a clinic every 4-6 weeks for women who may
have difficulty inserting them at home [54]. Pessaries have been shown to improve
UI compared with no treatment and may potentially be more effective when com-
bined with PFMT [99]. Although pessaries are associated with a risk of vaginal
tissue erosion or discharge, such events are rare with proper use [98].

Nonsystemic estrogen has shown some efficacy compared to placebo for the treat-
ment of stress Ul in women. Vaginal estrogen can be given in the form of cream, ovules,
or tablets, although a concomitant progestin may be necessary to prevent development
of endometrial hyperplasia if full-dose vaginal estrogen is used [100]. Although sys-
temic absorption is much lower than with oral or transdermal estrogen, the use of vagi-
nal estrogen is still relatively contraindicated in patients with a history of breast cancer
or other estrogen-associated cancers [101]. Side effects of vaginal estrogen include
vaginal discharge, uterine bleeding, breast pain, and perineal pain. Systemic transdermal
estrogen patches are associated with worsening of UI symptoms and, like oral estrogen
preparations, should not be used to treat UI [75]. The NNT of vaginal estrogen tablets
and vaginal ovules compared to placebo for improving continence is 5 [75].

Although systemic pharmacological treatments such as alpha-adrenergic ago-
nists and the serotonin-reuptake inhibitor duloxetine have been explored for stress
UI, they are not currently approved for this indication in the USA, due to studies
suggesting insufficient efficacy in comparison to adverse effects [73, 98].

When to Refer to a Specialist

Referral to a specialist is appropriate for patients who have a complicated initial
presentation. In women, this includes UI symptoms with pain, hematuria, recurrent
infections, significant pelvic organ prolapse, history of pelvic irradiation or surgery,
or suspected fistula. In men, suspected or proven poor bladder emptying is an addi-
tional reason for referral [102].

Among patients with an uncomplicated initial presentation, referral to a special-
ist may be indicated after a trial of behavioral therapy, PFMT, and one or more
medications (in the case of urgency-type UI) and if the patient continues to be suf-
ficiently bothered by UI symptoms such that he or she would consider invasive
treatment. The following are treatment options that may be helpful to discuss with
patients to assess whether referral to a specialist would be helpful:

Specialist Urgency Ul Treatments
Percutaneous tibial nerve stimulation (PTNS) involves insertion of a fine needle into

the skin of the lower extremity, near the medial malleolus, in order to deliver an
adjustable electoral pulse to the sacral plexus via the tibial nerve (i.e.,
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neuromodulation). Treatment lasts for 30 min at a time and is typically performed
once a week for 12 weeks in an outpatient setting [54] and can be followed by main-
tenance treatment [103].

Sacral neuromodulation is a more invasive neuromodulation treatment strategy
involving surgical placement of electrodes through the S3 nerve foramen. If the
treatment is successful after a short trial period, a permanent lead and implantable
pulse generator can be inserted surgically [103]. Outcomes in older adults (over age
55) have shown at least 50 % reduction in UI symptoms, but the reported cure rate
of 17 % was lower in comparison to younger patients [104].

Botulinum toxin injection via cystoscopy into the detrusor muscle [54] is FDA
approved for the treatment of overactive bladder refractory to more conservative
treatment [103], but it has not been tested rigorously in older adults [54]. The risk
of botulinum injection includes temporary urinary retention (6 %) that may require
self-catheterization until the effects of the toxin have worn off and urinary tract
infections associated with incomplete emptying [103].

Specialist Stress Ul Treatments

Periurethral injection is a minimally invasive option for both male and female
patients with stress Ul that can be performed in the office setting or in the oper-
ating room. Bulking agents are injected into the urethral submucosa to increase
resistance of the urethral outlet [105, 106]. In uncontrolled studies, the injec-
tions have been reported to have good short-term cure rates in women, 70 % at
1 year and 50 % at 3 years [107], and the injections can be repeated [106].
Potential complications from the procedures include urinary retention and
dysuria [108].

Surgical treatment can be an option for patients with stress Ul who have not
improved with conservative treatment. Commonly performed surgical proce-
dures include sling and artificial sphincter placement [106, 109]. Slings are
pieces of synthetic mesh or tissue that are surgically placed under the urethra in
order to reinforce the urethral sphincter [106]. In women, slings can be placed
transvaginally via minimally invasive or single-incision surgery. Reported cure
rates range from 77 to 96 % among older women [73]. In men, slings can be
placed in those with post-prostatectomy stress Ul who have not improved with
noninvasive treatment [105].

Artificial urinary sphincters (AUS) are devices consisting of a cuff around the
urethra, a fluid reservoir that fills the cuff, and an activation pump. The cuff is acti-
vated to compress the urethra to withstand increased bladder pressure associated
with activities and can be deactivated to allow voiding [110]. Artificial urinary
sphincter placement is primarily indicated in men who have intrinsic sphincter defi-
ciency, commonly caused by prostatectomy, transurethral resection of the prostate,
or pelvic surgery [111]. The device can also be used to treat women with stress Ul
after radical pelvic surgery.
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Key Points
1. Urinary incontinence is common among older adults in both community and

2.

10.

institutional settings. With age, urgency incontinence increases in prevalence.
Less than half of older adults with urinary incontinence bring up this problem
to their provider. Consider screening for urinary incontinence.

. Evaluating non-urinary causes (DIAPPERS) of urinary incontinence first may

improve symptoms without resorting to medications or procedures.

. Identifying the primary type of urinary incontinence (urgency, stress, mixed,

overflow, functional) will direct treatment.

Voiding diaries are helpful for assessing urinary incontinence at baseline and
for following and assessing treatment efficacy.

Before starting treatment, establish treatment goals and health priorities with
the patient, and set realistic expectations.

. In older adults, start with the lifestyle modifications, behavioral treatments, and

pelvic floor muscle training. Some older adults may also prefer protective gar-
ments to manage their urinary incontinence.

. Anti-muscarinic agents have many side effects and should be started only after

behavioral treatments and pelvic floor muscle training have not been successful
and the patient remains significantly bothered by urinary incontinence. Anti-
muscarinic agents should be started at a low dose, and the patient should be
monitored closely.

In men with urgency urinary incontinence and bladder outlet obstruction, if an
anti-muscarinic agent will be added to an alpha-blocker, consider checking a
post-void residual, and monitor for signs of urinary retention in the first 30 days
of dual therapy.

Referral to a specialist is appropriate after behavioral treatments, pelvic muscle
floor therapy, and at least one medication has been tried and the patient remains
significantly bothered by urinary incontinence. Referral is also appropriate initially
if the presentation is complicated (pain, hematuria, or poor bladder emptying).
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Patricia Harris and Maristela Baruiz Garcia

To fall is human. When we are young, we scrape our knees, sometimes break a
bone, and rarely injure our heads. As we age, however, the potential harms that a fall
can produce (or signal) can be devastating. Older individuals are at greater risk for
harm due to the age-related physiologic changes (increased sway, decreased joint
mobility), higher rates of comorbid conditions, and decreased ability to recover.
These factors can lead to marked functional decline, deconditioning, and increased
risk of repeated falls.

Recent statistics show an increase in deaths in the USA due to falls among the
elderly. According to the National Center for Health Statistics, from 2000 through
2013, the age-adjusted fall injury death rate among adults aged 65 and over nearly
doubled from 29.6 per 100,000 to 56.7 per 100,000. (Although much of the increase
can be explained by improved reporting, these rates nonetheless reinforce the impact
of a fall-related injury on the elderly population.) In 2013, unintentional injury was
the eighth leading cause of death among the elderly, with about 2 of those deaths
occurring after a fall [1]. Additionally, the risk of death from a fall increases with
age, from 14.1/100,000 in those aged 65-74 to 226.1/100,000 in those 85 years of
age or older. The medical costs related to falls in the USA in 2013, according to the
Centers for Disease Control, were $34 billion [2]. Falls are also a predictor of sub-
sequent placement in a skilled nursing facility.
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One third of individuals over age 65 fall each year. An estimated 10-30 % of falls
result in severe injuries, from deep lacerations and bruises to fractures (hip, pelvis,
leg, ankle, wrist, shoulder, rib) and traumatic brain injury. The consequences are
ominous. For example, in the year following a hip fracture, mortality rates increase
approximately fivefold for women and eightfold for men, with an overall mortality
rate of about 12 % [3]. Similarly, traumatic brain injury accounted for approxi-
mately 620,000 hospital admissions between 2000 and 2010, with over 11 % of
these resulting in death [4].

Death is not the only fall-related outcome; a fall in the elderly is associated with
significant decline in overall health and well-being, debilitating fear of another fall,
and is associated with higher rates of nursing home placement. Of those who sustain
a hip fracture, only 50 % return to their previous level of function within the first
year, and 18 % are unable to walk [5]. A Dutch study found that both major and
minor injuries were associated with decreased function and quality of life, including
decreases in domains such as mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression [6].

The location of falls, and their etiologies, also differ among this age group.
Individuals who report independence with activities of daily living tend to fall out-
side, tripping over hazards or irregularities in pavement. Those with restricted abili-
ties to perform ADLs tend to have “frailty” falls inside, due both to intrinsic
(balance, strength) and extrinsic (pet cat, throw rug) factors [7].

Fear of falling can be nearly as restricting as an actual fall, leading to decreased
mobility and in limited social interactions [8, 9]. Fear of falling is also associated
with depression and inability to perform ADLs [10].

Given the specialized nature of falls in hospitals and nursing homes, we will limit
our focus on those falls that occur in community-dwelling elders.

Risk Factors for Falls

As we stated previously, a fall (and its sequelae) is a geriatric syndrome. Therefore,
although we discuss some of the major risk factors for falls independently, they are
in fact interdependent, and when evaluating the patient, we need to keep in mind the
multiple factors that can lead someone to be at higher risk for falling. We also
should be able to identify and target those at higher risk for an adverse outcome
should there be a fall [11].

Age

Advancing age is a risk factor for falls. Not all studies have shown that it is an inde-
pendent risk factor, but aging is a marker for other comorbid illnesses. In one sur-
vey, 13.4 % of 65-69-year-olds reported a fall in the preceding 3 months, whereas
20.8 % of those over 80 reported falling in the same time period. The risk of injury,
such as hip fracture or traumatic brain injury, also rises with advanced age [12, 13].
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Prior Falls

A previous fall is a major predictor of a subsequent fall. One report examined 11
studies in which multivariate analysis showed association between prior falls and
future falls. In some cases, a history of one or more in a previous year was associ-
ated with two or more falls in the next year [13, 14].

Activities of Daily Living (ADLs) and Instrumental Activities
of Daily Living (IADLs)

Individuals who have difficulty with basic ADLs (bathing, dressing, grooming, eat-
ing, ambulation, toileting) and IADLs (using the telephone, shopping, housework,
food preparation, medication management, managing finances) (ADLs and IADLs)
have an increased risk for falls [15]. Likely, deficits in these areas are markers for
frailty and comorbid illnesses. A screen for impairments in ADLs can determine
who is at higher risk for falls and injury.

Gait and Balance

Aging is associated with decreased postural control and increased sway. There is
also age-related reduction in proprioception. Additionally, factors that would affect
gait and balance such as lower extremity weakness, orthostatic hypotension, con-
comitant illnesses that result in decreased ambulation or proprioception (Parkinson’s
disease, stroke, chronic dizziness, osteoarthritis, diabetes, etc.) are associated with
a higher risk of falls. Simple tests of gait and balance (unsteadiness with turning,
sitting down, being pushed, or standing on one leg) or of gait (amount of sway,
velocity of gait, deviation from a straight line) can determine if an individual has
gait and balance abnormalities [16].

Cognitive Impairment

Cognitive impairment affects more than memory—it also affects many complex
motor skills, including the ability to ambulate. Individuals with cognitive decline
are at higher risk for falls and hip fractures than those who do not have cognitive
decline [17, 18].

Medication Use
The studies that link fall risk to medication use are generally case—control prospec-

tive observational trials. Investigators also use data taken from large surveys and
data sets such as the Behavioral Risk Factor Surveillance System (BRFSS) [19].
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Some studies examine insurance (usually Medicare) reporting, linking an adverse
event (e.g., hip fracture) to prescription data. The ethics of a randomized controlled
trial, either by administering a medication of concern or by withholding a needed
medication, precludes randomization in most settings. However, observational data,
especially when viewed in the aggregate through meta-analyses or systematic
reviews, are valid and provide much needed information [20].

Although it seems obvious that medications that can affect the central nervous
system can also have an effect on an individual’s risk for falls, it has been difficult
to determine which medications have an impact on falls and which do not. Several
recently published studies have been helpful in clarifying some areas of this com-
plex topic; other areas require more work before clear recommendations can be
considered.

Polypharmacy The use of even one medication has been associated with an
approximate 30 % increased risk of falls compared to individuals who use no medi-
cations, and the risk increases with increased use of different medications such that
those who regularly use four or more medications have a 120 % increased fall risk
compared to those who use no medications. Of course, the reasons for these falls are
not only due to the medications being used (in fact, some studies show that the type
of medication used does not matter), but to the comorbid conditions that lead to
multiple medication use. In the end, polypharmacy can serve as a marker for
increased fall risk and can serve to alert the clinical provider caring for these indi-
viduals [21, 22].

Central Nervous System Drugs The use of these medications is very highly cor-
related with increased risk for falling. They include neuroleptics, antipsychotics,
benzodiazepines (and near benzodiazepines such as zolpidem), and antidepressants.
This class of medications is linked to a 50-70 % increased risk of falls [21, 23]. All
patients who take these medications require careful observation and referrals as
appropriate (e.g., physical therapy for strengthening, community exercise programs
for gait and balance training).

Antihypertensives Reports that address the association between falls and antihy-
pertensive medications have conflicting conclusions. A large 3-year prospective
study of 4961 hypertensive individuals showed an increased risk of fall with injury
among those who were receiving moderately intensive antihypertensive therapy
(usually more than one agent), and the risk was greatest among those who had expe-
rienced a previous fall [24]. This finding was recently supported in a review of
Medicare data, showing that initiation of a new antihypertensive was associated
with a 36 % increase in serious fall risk [25]. In contrast, a 2015 prospective study
of 598 individuals between the ages of 70 and 97 showed no increased risk for falls
and antihypertensive use over a 1-year time period. Curiously, the report appears to
assume the static use of medications as reported at the beginning of the study and
does not address discontinuation or additions of medications [26].
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Other studies show an increased risk of falls and fractures within the initiation
period of medication use [27-29], suggesting that increased patient education may
lead to increased caution during the first few weeks of medication use and thus
reducing the incidence of falls.

With regard to whether certain classes of medications are either protective for
falls (some studies have shown a protective effect for angiotensin receptor blockers
and calcium channel blockers) or increase the risk for falls (diuretics), the data con-
tinue to be conflicting. Recent work did not find a correlation between any class of
medication and fall risk (e.g., the risk was equal across all classes) [21, 24].

In short, recent studies suggest that two populations are at increased risk for falls
if they take antihypertensives: (1) those who recently started a new medication and
(2) those with a previous history of falls.

Opioids Most studies link the use of opioid medications to anywhere between a 40
and 300 % increased risk of falls [30, 31], although the 2009 meta-analysis men-
tioned above did not find an association [21]. This class of medications requires
close monitoring whenever prescribed. On occasion, the side effect of the medica-
tion and its relationship to a fall can be deceptive; for example, a person can take an
opioid and develop constipation, which in turn causes bladder outlet obstruction and
which then leads to delirium, a urinary tract infection, and sepsis, and then the fall
occurs.

Nonsteroidal Anti-inflammatory Drugs (NSAIDs) Several analyses show a cor-
relation between NSAID use and fall risk, with most articles citing a 20-200 % risk
of falls [32]. NSAIDs have been linked to worsening heart failure, edema, and renal
disease, and it is likely because of these comorbid conditions that NSAIDs become
risk factors.

Anticholinergic Medications

Many medications have anticholinergic activities. Over-the-counter medications
include sedating antihistamines and oral decongestants. Prescription medications
include SSRIs (fluoxetine, paroxetine), incontinence medications (tolterodine, oxy-
butynin), tricyclic medications (amitriptyline, nortriptyline), and antipsychotics
(olanzapine, quetiapine).

A recent prospective population-based study that analyzed self-report of anticho-
linergic medications (verified by pharmaceutical records) and falls revealed a simi-
lar finding, at least for men: a previous fall and anticholinergic medication use was
associated with a 250 % increase in the risk of an injurious fall [33]. Other reports
show risks between anticholinergic use and cognitive decline, but there is little data
on falls [34].
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Vitamin D: Protective? Hype?

The recent explosion of articles regarding vitamin D and its protective effects for
everything from bone health to brain health to cancer protection has made it difficult
to assess the vast body of literature and find consensus. A recent NIH conference
report summarized specific recommendations for primary care: (1) there is wide-
spread evidence that vitamin D and calcium supplementation promotes bone
health,(2) that vitamin D supplementation can prevent falls in the frail elderly, and
(3)that research linking vitamin D to benefits for other diseases is inconclusive.
Furthermore, it warns against over-supplementation, stating that levels of serum
25-hydroxyvitamin D are the best indicator of vitamin D status and that levels are
likely safest below 50-70 ng/mL, but that classic toxicity syndromes (significant
hypercalcemia, kidney and liver damage) are not seen until levels reach 200400
ng/mL [35].

The American Geriatrics Society has recommended a 1000 unit/day supplement
of vitamin D, which they feel will lead to a recommended serum vitamin D level
when tested (minimum 30 ng/mL). They chose this dose because studies that link
vitamin D supplements to reduced fall risk show no benefit for supplementation at
600 units/day [36].

Vision and Corrective Lenses

Low vision, of course, is a risk factor for falls. However, the means by which to cor-
rect vision may also affect falls. Unfortunately, many bifocals today have a built-in
problem—uvisual distortion at the boundaries where the lenses meet. A 2010 ran-
domized controlled trial showed that bifocals were associated with 40 % more falls
than single vision lenses [37]. An observational study compared bifocal, trifocal, or
progressive lenses with wearers of unifocal or no lenses. They found deficits among
the multifocal lens wearers in tests of postural control and in the rate of falls, with
an overall 30 % increased risk of one or more falls within a 1-year time frame [38].

Footwear

The few studies that compare bare feet, thick-soled shoes, and thin-soled shoes and
the risk for falling conflict each other. One study found that 51.9 % of surveyed
individuals reported that they were either barefoot, wearing socks, or wearing slip-
pers when they fell, translating to an odds ratio of 2.27 (95 % CI 1.21-4.24) [39].
The study did not distinguish between barefootedness and wearing socks or slip-
pers. Another study found that athletic and canvas shoes were associated with the
lowest risk of falls. Athletic shoes generally have more components that are thought
to improve gait and balance [40]. Most studies are of marginal quality and a good
analysis of footwear is warranted.
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Approach to Screening and Evaluation of Falls

Falls in older adults are generally a result of a combination of factors; the more risk
factors present in an individual patient, the higher the risk of falling [41]. A thoughtful
approach to the problem of falling in the elderly population requires understanding of
the physiologic changes associated with the aging process; awareness of the various
factors associated with an increased risk of falling; recognition of the functional, emo-
tional, and economic consequences of falls as discussed above; as well as an apprecia-
tion of the older adult’s preferred health goals and his or her comprehension of the
necessary elements to achieve those goals. Time-constrained patient—clinician
encounters pose a significant challenge when performing a comprehensive evaluation,
particularly of older adults with multiple medical problems [42, 43] including falls.
This reality creates the need for an individualized strategy that is efficient, effective,
and implementable in actual practice. The following sections will address current rec-
ommendations regarding fall screening and evaluation in the clinical setting.

Screening for Falls and Fall Risk

Falls in older adults may not come to the attention of the clinician for a number of
reasons. Patients and clinicians alike may erroneously assume that falls are a normal
part of aging and are therefore non-preventable. Screening to identify older indi-
viduals at risk of falling is a recognized quality measure by the CMS Physician
Quality Reporting System (PQRS), Medicare Annual Wellness Visit, Meaningful
Use Incentive Program, as well as Accountable Care Organization programs [41].
The American Geriatrics Society (AGS) and British Geriatrics Society (BGS) rec-
ommend that all community-dwelling adults 65 years and older should be asked at
least annually about history of falls, frequency of falling, and difficulties in gait or
balance [44]. The US Preventive Services Task Force (USPSTF) endorses a brief
screening of individual risk of falling for all adults age 65 and older in the primary
care setting. It recommends identifying at-risk older adults based on three factors:
history of falls, mobility problems, and poor performance on the timed get-up-and-
go test [45]. It does not endorse a comprehensive, multifactorial fall assessment to
be performed universally for community-dwelling older adults without risk factors,
because the likelihood of benefit is deemed to be generally small.

The Centers for Disease Control developed the STEADI (Stopping Elderly
Accidents, Deaths, and Injuries) tool, an easy-to-use resource for assessing and
addressing fall risk in clinical practice based on the clinical practice guidelines on fall
prevention jointly put forth by the AGS and the British Geriatrics Society and input
from health-care providers [46]. This tool involves the use of a patient questionnaire
as well as brief initial screening questions to assist in risk stratification and to identify
older adults who may benefit from further gait, strength, and balance evaluation, in-
depth multifactorial risk assessment, and intervention [47]. The screening questions
involve asking about history of falls in the past year, feeling unsteady, and worry about
falling. An affirmative response to any of the key questions directs the provider to
perform a gait and balance evaluation (see algorithm below).
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Evaluation

A reported history of a fall within the past 6 months or a positive fall risk screen
should prompt an evaluation for gait and balance impairment. The presence of gait
and balance impairment, two or more falls, or one fall with associated injury should
be followed by a multifactorial risk assessment and an individualized fall prevention
program depending on the risks identified (see algorithm below) [46].

Gait and Balance Assessment

The most valuable component in the initial examination of an older adult with a
history of a fall is an assessment of integrated musculoskeletal function and postural
stability. There are a number of tools available to the clinician in the evaluation of
gait and balance. The timed up-and-go (TUG) test is easily performed as part of a
routine examination and is the most widely recommended [48]. In this test, the
patient is observed rising from a standard armchair, walking 10 ft across the floor
(with an assistive device if needed) at a normal pace, turning around, and walking
back to the chair and sitting back down. An older adult who takes >12 s to complete
this task is at high risk of falling. Additionally, careful observation of the patient
during this test may uncover impaired balance, shuffling gait, loss of arm swing,
unsafe turning, and the improper use of assistive device.

The four-stage balance test is a simple means to assess balance. With the clini-
cian standing close and ready to support the patient should he or she lose balance,
the patient performs four progressively more challenging stances, with eyes open
and without using an assistive device. First, the patient stands with his or her feet
side by side. Next, the patient is instructed to place the instep of one foot so it is
touching the big toe of the other foot. Third, the patient is directed to place one foot
in front of another, heel touching the toe. Lastly, the patient is asked to stand on one
foot. The patient is to hold each stance for 10 s without moving his or her feet or
requiring support, before moving to the next position. An older adult who is unable
to hold the tandem stance for 10 s is at increased risk of falling [46].

The functional reach test is another quick way to evaluate balance. This test is
performed with a yardstick attached horizontally to a wall at the height of the shoul-
der. The subject stands so that his or her shoulders are perpendicular to the yard-
stick. He or she makes a fist and extends the arm forward along the length of the
yardstick on the wall, as far as possible without taking a step or losing balance. The
total reach is measured along the yardstick; inability to reach >6 in. (15.25 cm)
indicates a significantly increased risk of falls [49].

Other tests available to evaluate integrated musculoskeletal function are more
time-consuming to perform during routine primary care encounters. The
performance-oriented mobility assessment (POMA or Tinetti Assessment Tool) is a
validated method to evaluate gait and balance. It requires meticulous attention to
multiple items scored during the test, including the ability to sit and stand from an
armless chair, step length, step height, step symmetry, path deviation, and several
other components [50]. The Berg Balance Test, a useful tool in rehabilitation set-
tings, is a 14-item scale which includes assessment of the tandem stance,
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semi-tandem stance, and the ability of a person to retrieve an object from the floor
from a standing position. Balance scores predicted the occurrence of multiple falls
among elderly residents and were strongly correlated with functional and motor
performance [51]. The components of the Short Physical Performance Battery
(SPPB) such as the tandem stance, gait speed, and tandem stance are also predictive

of falls [52, 53].

Algorithm for Fall Risk Assessment & Interventions

[ Patient completes Stay Independent brochure ]

=

Assess fall risk
Patient scores > 4 on the Stay Independent0
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or
Clinician asks key questions:
« Fell in past year?
-If YES ask, How many times? Were you injured?
* Feels unsteady when standing or walking?
* Worries about falling?
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Evaluate gait, strength & balance
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* 30 Second Chair Stand (optional)
* 4 Stage Balance Test (optional)
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- Cognitive screening
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* Vitamin D +/- calcium
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* Mange medications
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Multifactorial Assessment

A multifactorial risk assessment is recommended for all older adults who demon-
strate an abnormality in gait and balance and a history of more than one fall or a
single fall resulting in injury. A general knowledge of the risk factors associated
with an increased risk of falling combined with what is known about the older
adults’ specific health conditions is helpful in developing an in-depth and individu-
alized assessment and intervention. It is important to recognize that a good assess-
ment encompasses elements beyond the biomedical realm which clinicians are
typically more comfortable addressing in clinical practice. It may include evalua-
tion of cognition, home environment, and other concerns in the psychosocial
domain.

History

As a start, it is important to inquire about the circumstances surrounding the falls
such as the location, time, and associated events and symptoms. Nocturnal falls may
occur as a combination of poor lighting and impaired vision. Loss of consciousness
may be precipitated by underlying cardiac or neurologic condition. Falls following
a meal may suggest postprandial hypotension. The practitioner should identify the
existence of medical conditions that commonly afflict older adults and affect their
gait and/or balance such as osteoarthritis and other painful musculoskeletal condi-
tions, dizziness, Parkinson’s disease, stroke sequelae, cervical myelopathy, and dia-
betes. Since falls can be a nonspecific sign of acute illness in the elderly, a thorough
review of systems can be helpful in recognizing this. Older adults who fall fre-
quently must also be asked about alcohol use, as this information may not be volun-
teered by the patient.

A crucial part of the history is a careful review of all the medications that an at-
risk older adult is taking, including the use of over-the-counter drugs. Practitioners
should pay special attention to medications that are associated with an increase risk
of falls in the elderly, as discussed earlier, such as psychoactive drugs (benzodiaz-
epines, sedative hypnotics, antipsychotics, antidepressants), antihypertensive medi-
cations, pain medications, and drugs with anticholinergic properties. Keep in mind
that widely available over-the-counter sleep aids may contain diphenhydramine or
chlorpheniramine, drugs with a strong anticholinergic property associated with
increased risk of fall. Additionally, information concerning recent medication
changes and the temporal relationship with the onset of falls may be helpful.

Asmentioned previously, older adults who have difficulty in performing basic
and instrumental activities of daily living are at an increased risk of falling.
Appropriate questions or questionnaires that address this, as well as questions about
the use of adaptive equipment and appropriate mobility aids, are relevant.
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Physical Exam

In addition to the gait and balance assessment, an older adult with recurrent falls or
a history of a fall with associated injury should undergo a more comprehensive
physical examination. It should start with measurement of orthostatic vital signs to
evaluate for postural hypotension. A focused examination of cardiac, musculoskel-
etal, and neurologic exam may uncover factors contributing to the falls and deter-
mine the appropriate intervention and fall reduction strategies. Foot examination is
essential, and attention must be devoted to look for painful bunions and calluses,
overgrown toenails, and poorly fitting footwear.

We also recommend cognitive screening. Cognitive impairment and dementia
affect safety awareness and the ability to execute complex tasks. The Mini-Cog [54]
can be used as a brief screen for cognitive impairment. Alternative cognitive screen-
ing instruments are the Montreal Cognitive Assessment (MOCA) [55] or the Mini-
Mental State Examination (MMSE) [56]. However, they take longer to perform and
may challenging to complete during a time-constrained office visit.

Consider visual screening through the use of the Snellen chart. If one suspects a
hearing loss, a hearing screen can be performed by using a handheld audioscope or
the whisper test. The association between impaired hearing and falls may be related
to its effect on the older adult’s ability to respond to auditory cues and attentional
demands of the environment.

Diagnostic Work-Up

There are no studies that recommend routine laboratory testing after a fall or when
a fall risk is evident. The decision to pursue diagnostic work-up must be guided by
the clinical assessment. Holter monitoring, brain CT, echocardiogram, and other
cardio-diagnostic or imaging procedures should be obtained only when indicated by
the history and/or physical examination findings. When neither historical informa-
tion nor physical examination findings suggest the cause of a recurrent fall, one may
ask a patient to complete a detailed fall diary in order to identify patterns that
uncover the etiology or contributing factors to the fall. Laboratory evaluation can
rule out significant anemia, electrolyte abnormalities, hypothyroidism, and B12
deficiency when appropriate. Clinicians may be particularly challenged if the patient
has cognitive impairment; she or he may not be able to provide an accurate history.
In this instance, family members and caregivers can give useful collateral
information.

Practitioners should also consider serum 25-hydroxyvitamin D levels as patients
may benefit from vitamin D supplementation. A recent study, however, has put into
question the relationship between vitamin D supplementation and reduced fall risk.
At this time, however, since there is little risk in recommending vitamin D supple-
mentation and monitoring vitamin D,levels, continuing the current recommenda-
tions as mentioned above seems appropriate [57, 58].
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Risk Factor Modification/Fall Interventions

Multiple strategies can be implemented to reduce the risk of falling. These interven-
tions must be further individualized based on the modifiable risk factors identified
during the in-depth assessment. The 2012 Cochrane systematic review, which included
159 randomized trials of interventions to reduce falls in community-dwelling older
people and involved 79 individuals, reported that participants found a number of inter-
ventions that are likely to be beneficial in fall prevention [15]. Overall, exercise inter-
ventions, including multicomponent group exercises,significantly reduced the risk of
sustaining a fall-related fracture among community-dwelling older adults. In addition,
multifactorial interventions that included individual risk and home assessment, with
home modification as appropriate, were effective in reducing the rate of falls. The
review noted that home safety interventions appear to be more effective when pro-
vided by an occupational therapist.

With regard to procedural interventions, studies suggest that both initial eye cata-
ract surgery and placement of pacemakers in patients with carotid sinus hypersensi-
tivity reduce the risk of falling. Gradual withdrawal of psychotropic medication
effectively decreased the rate of falls. Furthermore, a prescribing modification pro-
gram for primary care physicians resulted in a significantly reduced risk of falls in
their patients [59].

Of note, the Cochrane review concluded that overall, vitamin D supplementation
did not reduce the risk of falls, but it may help reduce the risk in people with lower
pretreatment vitamin D levels. Furthermore, it also found no evidence that cognitive
behavioral interventions had an effect on the risk of falling. Fall prevention educa-
tion alone, unaccompanied by interventions addressing other fall risk factors (e.g.,
exercise programs), is insufficient in significantly reducing the rate of falls.

Exercise and Risk for Falls

Many studies show that regular exercise reduces the risk of falls in the elderly. The
American Geriatrics Society/British Geriatrics Society recommends that individu-
als at higher risk for falls be offered an exercise program that incorporates balance,
gait, and strength training [44].

The Otago Exercise Program is a series of 17 strength and balance exercises
delivered by a physical therapist in the home that reduces falls between 35 and 40
% for frail older adults. This evidence-based program, developed in New Zealand,
serves as a model for successful community interventions to reduce the risk of falls
[60, 61].

Recent studies on the effects of Tai Chi exercise on falls demonstrate significant
reductions in fall risk in regular practitioners of Tai Chi. One randomized controlled
trial found that a three times/week, 6-month Tai Chi program resulted in signifi-
cantly decreased numbers of falls, particularly second falls and falls that led to seri-
ous injuries. Results of balance and gait testing improved over the course of the
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study, and these results persisted in 1-year follow-up [62]. Other studies support
these findings [63].

In addition to an exercise program, other interventions to reduce the fall risk of
the individual patient include the following:

Review Medications

In general, this is one of the most easily modifiable and effective risk factor inter-
ventions that a clinician can accomplish in the office setting. A general familiarity
of the medications associated with increased risk of falling and knowledge of the
at-risk patient’s clinical conditions are essential in targeting the drugs that can
appropriately be modified or discontinued. High-risk medications such as benzodi-
azepines, sedative hypnotics, antipsychotics, antidepressants, and antihypertensives
should be carefully evaluated to determine if continued use is absolutely
necessary.

Manage Postural Hypotension

Older adults with multimorbidity and polypharmacy may have multiple contribut-
ing reasons to have orthostatic hypotension, including disease states such as
Parkinson’s disease, diabetes, or dehydration; blood pressure-lowering medications
such as antihypertensives and diuretics; and normal aging resulting in slow adjust-
ment to position changes. Consider modifying the prescription program and having
a good discussion with the patient with regard to risks and benefits of medications,
lifestyle decisions, and living arrangements.

Address Gait and Balance Impairment

Gait and balance are affected by multiple factors: cerebellar function, vestibular
function, proprioception, dementia, medication side effects, and so on. The clinician
should always keep the factors that cause impairments in gait and balance at the
forefront of clinical decision making.

Address Foot Problems and Footwear

Podiatry intervention, combined with foot and ankle exercises for older adults with
painful foot problems, is helpful. Older adults at risk of falling should be advised to
avoid shoes with higher heels and to use properly fitting shoes with high-contact
surface area.
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Address Vision Problems

For older adults with vision impairment, we recommend appropriate referral to
vision professionals. However, it must be noted that interventions to treat vision
problems have been shown to increase the risk of falls; the AGS/BGS cautions older
adults with multifocal lenses to exercise more caution and to be more attentive when
walking, especially on stairs.

One useful intervention, as we discussed earlier, is initial cataract surgery, which
has been shown to decrease the risk of falling in older adults.

Modify the Home Environment

The primary care clinic is not equipped to evaluate and assist in home modifica-
tions, but referral for home safety evaluation (e.g., occupational therapists) when
combined with multifactorial interventions may be appropriate for older adults with
recurrent falls inside the home. Clinicians can suggest removal of loose rugs and
other floor hazards (extension cords), installation of support structures such as grab
bars and railings, as well as provision of adequate lighting.

Resources for Clinicians

A busy clinical practice cannot be expected to provide the full spectrum of interven-
tions required to help their older patients reduce their risk of falls and fall-related
injuries, nor is it easy to keep up with the vast amount of literature related to this
topic. However, every clinician should feel comfortable with basic screening ques-
tions and examination tools and be able to guide his or her patient to helpful online
and community resources (when they exist).

STEADI The Centers for Disease Control (CDC) has created a website devoted to
what they have termed STEADI (Stopping Elderly Accidents, Deaths and Injuries)
[46]. The website includes downloadable fact sheets, examination tips, etc., instruc-
tional videos for health-care practitioners (e.g., the timed get-up-and-go test), and
materials designed for elders (and families) to download (e.g., the chair rise exer-
cise). The site also includes links to other relevant resources.

National Council on Aging (NCOA)

The NCOA also provides tips on fall prevention and information on US federal
interventions aimed at fall reduction, https://www.ncoa.org/healthy-aging/falls-
prevention/. The 2015 National Falls Prevention Plan is actually a good summary of
the state of the field, providing appropriate interventions to reduce the rate of falls
in the USA [64].
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American Occupation Therapy Association (AOTA)

The AOTA, https://www.aota.org/practice/productive-aging/falls/, provides a fall
prevention toolkit, information on its fall project with the CDC, resources for Falls
Prevention Awareness Day, and information on professional development resources,
tip sheets, advocacy, and public awareness.

American Physical Therapy Association (APTA)

The APTA, http://www.apta.org/BalanceFalls/, provides information on balances,
strength, and risks of falls. Information on specific conditions such as benign parox-
ysmal positional vertigo, balance and falls, and home safety tips are available.

American Geriatrics Society

The website, www.americangeriatrics.org, contains links to summaries of their rec-
ommendations for fall evaluation and prevention. Its sister website, www.
HealthinAging.org, provides information to the public on numerous health concerns
for the elderly, including fall prevention.

National Osteoporosis Foundation

The National Osteoporosis Foundation, www.nof.org, contains a wealth of informa-
tion for both the public and the health-care practitioner regarding bone health, diag-
nosis of osteoporosis, treatment for osteoporosis, and advice on exercise for those
who have osteoporosis.

Summary and Key Points

Patients may not see their fall history and fall risk as a medical problem. The health-
care provider can help patients modify their risks through screening, addressing
modifiable risk factors, referring as appropriate, and being aware of community
resources.

Changes in medications, eyewear, or footwear can lead to an increased risk of
falls; caution individuals to be more aware when these kinds of changes are made.

Medications

— Review patient medications for polypharmacy (is there anything this patient
doesn’t need?), high-risk drugs, and over-the-counter medications.

— Warn patients of the increased risk of falls in the first month of starting new
medications such as antihypertensives, psychoactive drugs, opioids, and
anticholinergics.
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Vision

— Multifocal lenses are associated with an increased risk of falls; most patients do
not realize this.

— Cataract surgery, however, has been associated with a reduced risk of falls.

Postural Hypotension

— Patients can be educated to change position more slowly to avoid sudden blood
pressure drops. This is especially true when patients get up from lying
positions.

— Teach symptomatic patients to count to ten or sing a quick song prior to rising,
after a position change.

— Reconsider (not) adding another antihypertensive in patients who already have a
history of falls; the risk of injury is about equal to the benefit of better blood pres-
sure control [24].

Vitamin D

— Vitamin D supplementation is inexpensive, relatively safe, and easily tolerated.

— The AGS recommends 1000 units daily; the USPTF recommends 800 units
daily.

— There continues to be controversy regarding the efficacy of vitamin D supple-
mentation, and recommendations may change.

Footwear
— Patients can be warned about slippery soles, stockinged feet, high heels, and the
possible protective benefits of athletic-type shoes.

Exercise and Prevention Programs

— Studies show that it is difficult to implement an exercise or gait training program
in the medical setting.

— Know your community and refer as appropriate.

— Tai Chi and Otago exercises have been shown to be particularly useful in fall
prevention.

— Many communities have specific balance disorder centers that evaluate and treat
gait disturbance.

Home Evaluation
— Physical and occupation therapists can generally evaluate the home through
home health agency referrals.

Although the busy clinician may find it difficult to add yet another item on the
to-do list of patient screening and prevention, a simple fall evaluation once a year,
directed toward the at-risk population, can result in large patient benefits, with
reduced loss of function, improved quality of life, and prolonged life span. It is
certainly worth the time.
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Key Points

1.

One third of individuals over age 65 fall each year. An estimated 10-30 % of
falls result in severe injuries, from deep lacerations and bruises to fractures (hip,
pelvis, leg, ankle, wrist, shoulder, rib) and traumatic brain injury.

. Individuals who report ADL independence tend to fall outside, tripping over

hazards or irregularities in pavement. Those with restricted abilities to perform
ADLs tend to have “frailty” falls inside, due to both intrinsic (balance, strength)
and extrinsic (pet cat, throw rug) factors.

. Risk factors for falls include advanced age, prior falls, difficulty with ADLs, gait

balance irregularities, cognitive impairment, and medications.

. Antihypertensive medications play a role in falls in older adults, with initiation

of a new antihypertensive being associated with a 36 % increase in serious fall
risk.

. Eyewear can contribute to falls. Wearing bifocal or multifocal eyewear lenses is

associated with 40 % more falls than single vision lenses.

Screening for falls and evaluation of gait and balance should be conducted annu-
ally for older adult patients with minimization of fall risk factors targeted.
Resources are available to improve gait and balance as a means of reducing falls.
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Introduction

America is a nation of highways. The automobile is an integral part of modern culture
and a source of income, recreation, and freedom for many. Practically, the ability to
drive a car allows older adults to socialize in the community, shop for essentials, and
take care of themselves without being a burden on others. Many older adults may
have been driving for 70 plus years. As a result, driving cessation can result in social
isolation and depressive symptoms in a former driver and additional burden on the
caregiver. Most older drivers are responsible drivers and are less likely than younger
drivers to drive recklessly, at high speeds, or under the influence of alcohol [1].
Unfortunately, chronic medical conditions may limit the ability to drive safely, and
the burden of chronic disease increases with age. The Centers for Disease Control
and Prevention (CDC) reports that in 2010, motor vehicle injuries were the second
leading cause of injury-related deaths among 65-85 year age group. The Fatality
Analysis Reporting System data indicates that individuals aged 80 and older have a
higher rate of fatality and injury in motor vehicle crashes per million miles driven
than any other age group except for teenagers.

Many clinicians are not comfortable discussing driving safety with older patients.
However, in reality determining an elderly person’s ability to continue driving rests
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on physicians’ shoulders. Therefore, clinicians are more receptive to education to
improve their skills in office evaluation of the elderly drivers [2]. In this article,
we’ll review some common conditions in older adults that can affect driving skills,
evidence-based guidelines for driving in these conditions, and how to assess for
driving safety in your patient.

Neurocognitive Disorders and Driving

Cognitive impairment due to Alzheimer’s disease (AD) can affect memory, atten-
tion span, problem-solving skills, multitasking, orientation, judgment, and reac-
tion speed, which can impair driving skills. Individuals with AD have been
observed to make more safety and lane observance errors than controls and have
higher rates of motor vehicle accidents (MVA) when the driver’s approach to an
intersection triggers an illegal incursion by another vehicle in simulated driving
evaluations [3, 4]. Even in amnestic mild cognitive impairment, defined as very
mild short-term memory deficits and slight impairment in problem-solving with-
out functional decline, driving skills such as lane control may be impaired [5].

Frontotemporal dementia (FTD) has been associated with profound impairments
in reasoning, task flexibility, planning, and execution. Persons with FTD are more
likely to drive poorly, including speeding, running “stop” signs, and suffering more
off-road crashes and collisions than controls [6].

Individuals with HIV-associated cognitive impairment experience impairment in
executive function and visual attention and therefore are also at a higher rate of
MVA compared to HIV-positive individuals without cognitive impairment [7, 8].

The diagnosis of dementia is insufficient to predict a person’s ability to drive
safely. Therefore, The American Academy of Neurology has proposed using the
Clinical Dementia Rating (CDR) scale to identify individuals with dementia at
increased risk of unsafe driving, as there is a strong (Level A) evidence relating
dementia stage to driving risk [9, 10]. In mild dementia (CDR score of 1) when
memory loss is accompanied by moderate difficulty in problem-solving and func-
tional impairment in complex activities of daily living, as few as 41 % of drivers
may drive safely. There is poor correlation between an individual’s self-rating or
caregiver’s rating of driving abilities as “safe,” and an on-road driving test (Level A
evidence). However, a caregiver’s rating of an individual’s driving skills as marginal
or unsafe is useful in identifying unsafe drivers (Level B evidence). Other “red
flags” include recent traffic citations, motor vehicle accidents, self-reported situa-
tional avoidance, mini-mental state examination scores of 24 or less, or emergence
of an aggressive or impulsive personality (Level C evidence) (Table 6.1) [9]. With
amnestic mild cognitive impairment (CDR of 0.5), most drivers “pass” the driving
evaluation, but the red flags described above may be used to guide driver evaluation
referrals. Moderate to severe dementia (CDR score of 2 and 3) may result in severe
impairment in memory, judgment, and ability to do complex activities of daily living.
Therefore, these patents should be strongly encouraged to stop driving and use
alternative means of transportation.
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Table 6.1 Identifying at-risk driving patterns in individuals with cognitive impairment

Level of Characteristics useful in identifying unsafe Characteristics not useful in
evidence drivers identifying unsafe drivers
A Clinical Dementia Rating score Patient’s self-rating of

driving ability as safe
B Caregiver’s rating of driving ability as
marginal or unsafe
C History of traffic citations or crashes Lack of situational avoidance
Reduced driving mileage
Self-reported situational avoidance
MMSE scores <24
Aggressive or impulsive personality

The trail-making test part B (aka Trails B) which can be administered in 3—-5 min
highly correlates with recent or future at-fault MVA [11, 12]. It can be employed by
clinicians to screen for fitness to drive in busy office settings.

A detailed neuropsychological assessment may be useful for evaluation of mem-
ory, spatial cognition, and executive functioning if questions about the diagnosis of
dementia. However, there is insufficient evidence to support referral for neuropsy-
chological testing to assess driving risk in patients with dementia.

There is no evidence to support or refute benefit of interventional strategies as
driver rehabilitation for drivers with dementia.

Parkinson’s Disease and Driving

Drivers with Parkinson’s disease (PD) have been noted to have problems with lat-
eral position on the road at speed below 50 km/h, speed adaptations at speed above
50 km/h, turning left maneuvers, lane keeping, observing their blind spot, backing
up, parking, and negotiating traffic light [13, 14]. They also have poorer vehicle
control in low-contrast visibility conditions as fog and are at higher risk for crashes
in these circumstances [15].

Level B evidence exists for the useful field of view, contrast sensitivity, trails B
and B-A (B—A =time on trails A subtracted from time on trails B), functional reach,
and Unified Parkinson’s Disease Rating Scale “off” motor scores for probably pre-
dicting driving performance [16].

Clinicians can perform functional reach test and trails B in their office for initial
assessment. Individual with mild motor disability from PD may be fit for driving.
They should be referred for a baseline driving evaluation upon diagnosis and then
yearly for reassessment. There should be a plan to recommend cessation of driving
and using alternate mode of transportation as the disease progresses. For individuals
with severe motor impairment and disease severity, cessation of driving should be
recommended [17].
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Cardiovascular Diseases and Driving

Sudden incapacitation of the driver is estimated to be responsible for up to 3 % of all
motor vehicle accidents, and approximately 10 % of these episodes are noted to be of
cardiac origin [18]. Up to 35 % of all syncopal episodes while driving are neurally
mediated and include neurocardiogenic syncope, situational syncope, and carotid
sinus hypersensitivity constitutes. Cardiac arrhythmias (including bradyarrhythmias,
supraventricular tachyarrhythmias, ventricular tachyarrhythmias) followed by ortho-
static intolerance are other common causes of syncope while driving [19, 20].
Approximately 17-40 % of patients with history of syncope may have recurrences
within a year of follow-up. In patients who have had a syncopal episode while driving,
the actuarial recurrence of syncope is 14 % at 1 year. Driving restriction should there-
fore be recommended for patients with recurrent or severe syncopal episodes, until a
cause is identified and symptoms are controlled. As the causes and rates of recurrence
of syncope are similar in patients who have it while driving and in those who have it
while not driving, driving-related recommendations also apply to both [21]. Table 6.2
lists common cardiac arrhythmias and driving recommendations for those conditions.

Table 6.2 Driving recommendations for individuals with cardiac arrhythmias

Driving restrictions

Cardiac arrhythmias Treatment Private drivers Commercial drivers
Symptomatic Discontinue offending After successful treatment
bradycardia medicine
Pacemaker implantation | After 1-4 weeks When pacemaker
functioning
appropriately
Supraventricular Medical treatment After successful treatment
tachyarrhythmias Catheter ablation After successful After establishing
treatment long-term success
Ventricular Medical treatment After successful treatment
arrhythmias Catheter ablation After successful After establishing
treatment long-term success
ICD implant: primary 4 weeks Permanent
prevention
ICD implant: secondary |3 months (EHRA) Permanent
prevention 6 months (AHA)
Replacement of ICD 1 week Permanent
Replacement of lead 4 weeks Permanent
system
Refusal of ICD: primary | No restriction Permanent
prevention
Refusal of ICD: 7 months Permanent

secondary prevention

Adapted from Sorajja et al., Consensus statement of the European Heart Rhythm Association
(EHRA) and the American Heart Association (AHA) and the North American Society of Pacing
and Electrophysiology [21, 46, 47]
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For patients who have implantable cardioverter defibrillator (ICD), device discharges
are frequent. For individuals with history of ventricular tachycardia/fibrillation,
5 years actuarial incidence of appropriate ICD shocks ranges between 55 and 70 %.
Also up to 30 % of individuals experience a syncopal or near-syncopal episode
during an appropriate ICD shock [22]. However, in a survey of participants of
Antiarrthythmics Versus Implantable Defibrillators (AVID) trial, none of the motor
vehicle accidents were preceded by the driver receiving shock from ICD [23].

Polypharmacy and Driving

Two-thirds of people aged 65 and older take five or more medications daily.
Psychoactive drugs (including benzodiazepines and tricyclic antidepressants) can
result in impaired tracking and coordination, increased reaction time, and increase
risk of MVA requiring hospitalization in older drivers [24]. Additionally, antiepilep-
tics, dopaminergic medicines, muscle relaxants, hypoglycemics, antihistamines,
and centrally acting muscle relaxants can affect the level of alertness and cause
MVA [25]. The “Roadwise Rx” is a free online tool developed by American
Automobile Association Foundation for Traffic Safety [26]. It allows a clinician
(or patient) to enter the names of medicines and check if a medication can affect
driving. Clinicians should also review their patients’ medications periodically to
eliminate unnecessary medicines and trim down the medication lists. The Beers
List, “START” (screening tool to alert doctors to right treatment), and “STOPP”
(screening tool of older person’s prescriptions) tools can be useful in identifying
potentially inappropriate medications [27, 28].

Vision Impairment and Driving

For safe driving, a driver should have adequate central vision to be able to see road
signs, roadside objects, traffic lights, roadway markings, pedestrians, and other
vehicles on the road, while the car is moving, under varying light and weather con-
ditions. The driver should also have adequate depth perception and peripheral vision
to be able to judge distance and speed and monitor objects and movement in the
vicinity to identify possible threats in the driving environment. Central vision can
be affected by age-related macular degeneration and cataracts, whereas glaucoma
and strokes can affect peripheral vision. Cataracts can affect night vision and cause
glare and contrast sensitivity.

The licensing authorities in the USA currently rely on visual acuity for vision
screening for licensing purposes, which doesn’t assess peripheral vision, visual
attention, depth perception, and contrast sensitivity. Therefore, state laws pertaining
to vision tests have not been associated with a lower fatality rate among older drivers
[29]. Clinicians should counsel patients on their driving risk based on the diagnosis
and treatment potential. Drivers undergoing cataract surgeries have been noted to
have improvement in visual acuity and self-reported improvement in daytime
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driving up to 5 years after the surgery, though it doesn’t significantly affect night
driving [30]. Therefore, surgical correction of cataracts should be recommended to
allow drivers with cataracts to continue driving.

Hearing Impairment and Driving

Moderate self-reported hearing loss, especially in the right ear, has been associated
with higher rates of motor vehicle accidents among drivers aged 50 and older [31].
Drivers with dual sensory impairment are at a greater risk of motor vehicle acci-
dents than those with only hearing or vision impairment [32]. Additionally, moder-
ate to severe hearing impairment in older drivers is associated with worse driving
performance in the presence of visual and auditory distracters [33].

Older adults with self-reported hearing impairment should be counseled to
undergo hearing evaluation, followed by counseling to limit distracters during
driving and use hearing aids if there is moderate hearing impairment. For those with
severe hearing impairment or additional vision impairment, limiting driving and
using alternate mode of transportation should be discussed.

Orthopedic Surgeries and Driving

A driver’s ability to navigate steering wheel or apply brakes can be affected by an
injury or a recent surgery of upper or lower extremities. Postoperative pain can also
cause distraction and affect safe operation of a motor vehicle. The use of casts, slings,
splints, and knee and elbow immobilizers can also affect an individual’s ability to use
the affected extremity to navigate the motor vehicle. Typically, impairment in driving
ability is measured by changes in the time needed to perform an emergency stop.
Recommendations regarding optimal time to resume driving after various elective or
emergency orthopedics surgeries have been summarized in Table 6.3.

Table 6.3 Driving recommendations for individuals undergoing orthopedic procedures

Orthopedics procedures When to resume driving
Knee arthroscopy (excluding ACL) 4 weeks

Right ACL reconstruction 4-6 weeks

Left ACL reconstruction 2 weeks

Right total knee arthroplasty 10 days- 8 weeks

Right total hip arthroplasty 6-8 weeks

Right ankle fracture 9 weeks

Bunion surgery 6 weeks

Major lower extremity fracture 6 weeks after initial weight bearing
Discectomy for radiculopathy After discharge from hospital
Lumbar spinal fusion After discharge from hospital

Adapted from Marecek et al. [48] and Goodwin et al. [49]
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Physical Impairment and Driving Safety

Generalized physical debility as manifested by increased risk of falls can be a
predictor of impaired driving skills, as both of these tasks require attention and ability
to multitask. Individuals at high risk of falls, measured by Physiological Profile
Assessment, have been noted to have a significantly slower response time to critical
events during simulated driving assessment (400 ms slower) compared with low
falls-risk drivers [34].

Epilepsy and Driving

Drivers with history of seizures run the risk of sudden incapacitation during a seizure
episode, which can lead to harm to self or others if the driver is behind the wheels.
However, this risk is very low if seizure disorder is controlled. Most studies show
that drivers with history of seizures are not at any higher risk of MVA compared to
drivers with other chronic medical conditions [35]. Physicians should refer to their
state regulations governing reporting of epilepsy and breakthrough seizures.

Sleep Disturbance and Driving Safety

Sleep disorders including primary insomnia, obstructive sleep apnea (OSA), and circa-
dian rhythm sleep disorders can result in reduced alertness, increased sleepiness during
driving, and increased risk of MVA [36, 37]. A driver exhibiting moderate to severe
daytime sleepiness and a recent unintended MVA or a near-miss due to sleepiness,
fatigue, or inattention is a high-risk driver. For noncommercial drivers, treatment of
OSA should be encouraged to reduce risk of drowsy driving. Compliance with con-
tinuous positive airway pressure (CPAP) for at least 4 h a night for >70 % of nights is
recommended [38]. Also driving restriction should be recommended till symptoms
improve. There is no compelling evidence to restrict driving privileges in patients with
sleep apnea if there has not been a motor vehicle crash or an equivalent event. The
American Thoracic Society clinical practice guidelines recommend against the use of
stimulant medicines to improve alertness during driving in individuals with OSA [39].
It is recommended that commercial drivers should undergo a screening of
symptoms of OSA during in-service evaluation and further evaluation as needed.
They should also undergo out-of-service evaluation if observed or confessed excessive
somnolence or road traffic accidents due to increased somnolence [40].

The Copilot Phenomenon

The copilot phenomenon describes a caregiver or partner of the driver who sits
beside the driver when he/she drives and gives directions. This is an extremely
important red flag to look for in the at-risk elderly drivers.
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Evaluation

There are three key functions for safe driving: vision, cognition, and motor/somato-
sensory function. The American Medical Association recommends assessment of
driving-related skills (ADReS) test battery (see Table 6.4) which can be performed
by a clinician in office to assess many key areas of the important functions which
have been validated with driving outcomes [41]. It is important to note that ADReS
is an assessment of important functional domains but is not a predictor of motor
vehicle accidents. Additionally, a study by Ott et al. suggests that some of the
ADReS may be better than others in assessing driving-related skills. In particular,
trail-making test part B, rapid pace walk, and range of motion testing in office cor-
relate best with on-road tests [42].

If there are concerns about a patient’s ability to drive safely, clinicians can refer the
patient to a certified driver rehabilitation specialist (CDRS) for driving assessment.
The driving assessment usually includes an assessment of the driver’s knowledge
of traffic signs and laws, a cognitive assessment, a simulation test, and finally an
on-road driving evaluation if deemed appropriate. Information about CDRS in your
area can be obtained on the website of Association for Driver Rehabilitation
Specialists (ADED).

In general, Medicare and other private insurances do not reimburse for driving
services. The cost of driving assessment and rehabilitation is generally out of pocket
and can vary from $100 to $500+ based on services provided and coverage provided
by Medicare or private insurances, which varies from state to state.

How to Broach the Topic of Driving Assessment and Cessation
During Your Clinic Encounter

Many older adults become defensive when driving is discussed, due to the fear that
they may be asked to stop driving and may therefore lose their independence. It is
best to discuss this issue directly in a non-confrontational approach, emphasizing
your concern about your patient’s safety and efforts to ensure that your patient can
drive safely for as long as possible. Having a family member or friend present during
the conversation can be helpful. It also helps reassuring your patient that a physician
or occupational therapist doesn’t have the legal authority to take away drivers’

Table 6.4 Assessment of driving-related skills (ADReS) in office

Components of assessment of driving-related skills (ADReS)

Visual fields Motor strength
Visual acuity Trail-making test part B
Rapid pace walk Clock drawing test

Range of motion

Adapted from and available at: http://www.nhtsa.gov/people/injury/olddrive/OlderDriversBook/
pages/ADReSscore.html
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licenses. However, physicians should inform their patients about their responsibility
to report to the Department of Motor Vehicle (DMV) medical conditions that may
impair safe operation of a motor vehicle.

For many patients, driving cessation may not be the immediate goal, and focusing
on options for safer driving such as not driving at night time and limiting driving to
familiar areas may be sufficient for a period of time with close follow-up. When the
clinician feels that the elderly driver is approaching the time to “give up the keys,”
discussing the importance of driving being a privilege, the safety of the patient and
the safety of others should be emphasized. The American Medical Association
suggests giving these drivers a prescription saying “Do Not Drive, For Your Safety
and the Safety of Others.” Focusing on alternatives that may allow them to stay
connected with outdoor activities and developing alternative action plans with the
elderly drivers and their families may reduce anxiety and depression that can
develop when the elderly relinquish their driving privileges.

Reporting an Unsafe Driver

If a clinician believes that a patient has medical conditions that may impair safe
operation of a motor vehicle, and put life of the patient or others at risk, the clini-
cian should report to the local DMV in accordance with the state’s mandatory
reporting laws and standards of medical practice. The clinician should maintain the
patient’s confidentiality by ensuring that only the minimally required information
is reported.

Follow-Up After Driving Cessation

Driving cessation can result in decline in overall health and increased depression in
a former elderly driver who may have been driving for years [43—45]. Therefore, it
is extremely important to follow up after counseling your patients to stop driving, to
ensure that there is an alternative transportation option in place to allow the elderly
to socialize and take care of their health and daily needs.

Key Points

1. There are three key functions for safe driving: vision, cognition, and motor/
somatosensory function.

2. The licensing authorities in the USA currently rely on visual acuity for vision
screening for licensing purposes, which doesn’t assess peripheral vision, visual
attention, depth perception, and contrast sensitivity.

3. The diagnosis of dementia is insufficient to predict a person’s ability to drive
safely.

4. There is no evidence to support or refute benefit of interventional strategies as
driver rehabilitation for drivers with dementia.
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In evaluating medications, the “Roadwise Rx” is a free online tool developed by
AAA Foundation for Traffic Safety that allows a clinician (or patient) to enter the
names of medicines and check if a medication can affect driving.

Moderate self-reported hearing loss, especially in the right ear, has been associ-
ated with higher rates of motor vehicle accidents among drivers aged 50 and
older.

The copilot phenomenon, which describes a person who sits beside the driver
when he/she drives and gives directions, is an extremely important red flag to
look for in the at-risk elderly drivers.

If a clinician believes that a patient may be unsafe to drive, he or she should
report in accordance with the state’s mandatory reporting laws.

Abbreviations

ADReS  Assessment of driving-related skills

ADED  Association of driver rehabilitation specialists
CDRS  Certified driver rehabilitation specialist

CDR Clinical Dementia Rating scale

CPAP Continuous positive airway pressure
DMV Department of Motor Vehicle

FTD Frontotemporal dementia

ICD Implantable cardioverter defibrillator
MVA Motor vehicle accident

OSA Obstructive sleep apnea

PD Parkinson’s disease

START  Screening tool to alert doctors to right treatment
STOPP  Screening tool of older person’s prescriptions
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and Rachel K. Miller

The Importance of House Calls

Prior to World War II, physician house calls were the primary mode of health-
care delivery in the USA and Europe. Almost all the tools a physician used regu-
larly could be easily transported to the bedside. In addition, physicians often had
more access to transportation and could get to their patients [1]. In 1930, 30 % of
physician encounters were in the home, by 1950 only 10 % and less than 1 % in
1980 [2, 3]. In Europe, house calls continue to have a stronger presence than in
the USA. In England, for example, physicians currently make ten times the num-
ber of house calls compared to the USA and 100 times as many to patients over
85 years of age [4, 5].

After World War 11, physician house calls seemingly fell out of favor [6]. Many
factors influenced a change in health-care delivery. First, technological advance-
ments—such as development of x-ray technology—often required patients to come
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to the hospital or clinic to get diagnosed or treated. In addition, the rise in physician
specialization coincided with changes in payment systems, both of which influ-
enced the number of house calls delivered in the USA.

Physicians who currently provide house calls in the USA are usually primary
care physicians [6]. They must generally pick up the necessary skills for this prac-
tice through “on-the-job training”; few doctors receive any training in house calls in
medical school or residency. In the 1990s, only 66 of 123 medical schools exposed
their students to more than 1 hour on home care, and even fewer received training
on actual home visits [7].

This must change, and recent changes in physician reimbursements suggest that
the government agrees. There are approximately 400,000-2,000,000 homebound
persons in the USA and another 1.1 million who are semi-homebound [8]. In 1998,
Medicare established new billing codes for house calls and increased reimburse-
ment for house calls by 50 %. In 2001, the reimbursement to assisted living home
visits similarly increased. The number of house calls continues to grow slowly, but
house calls remain less than 1 % of outpatient billing [9].

Increasingly, the question arises: Why aren’t house calls expanding faster?
There are many advantages to house calls for the appropriate patient. Patients,
families, providers, and reimbursement systems all can benefit from house calls.
For some patients with frailty, severe mobility impairment, or terminal condi-
tions, getting to the physician’s office is extremely taxing. For patients with
dementia or psychiatric disorders, leaving the home can cause behavioral dis-
turbance or paranoia [6]. Finally, families and caregivers are often better
integrated into the care plan because of the on-site communication with the
provider.

Providers can also improve the quality of their care by making house calls. Being
in the home can give great insight into the medical issues with the patient from falls,
to weight loss, and missed diagnoses. Technological limitations are evaporating.
Today, almost all that is done in a primary care office can be done at home. Providers
can use laptops or tablets to access medical records, while pulse ox’s, ultrasounds,
X-rays, and labs can all be done in the home.

Financially, house calls make good economic sense in an era of spiraling health-
care costs. The homebound patients are often some of the costliest in the health-care
system. By providing care in the home, this cost can often be reduced. Recently, the
results of the first year of Independence at Home Medicare Demonstration saved
Medicare over $25,000,000, with an average over $3000 per beneficiary in the first
year [10].

Who Can Participate in House Calls?

Any practicing provider can perform a home visit, even if he/she is not specifically
affiliated with a home-based primary care practice. Home visits can be performed
once, as part of a comprehensive assessment, or longitudinally over time, as part of
a home-based primary care practice.
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It is a common misconception that a patient needs to meet Medicare’s defini-
tion of being “homebound” in order to receive a clinical home visit. While chroni-
cally homebound individuals compose the majority of longitudinal home-based
primary care patient panels, there are many circumstances in which patients who
usually attend office visits can benefit from home visits. Home visits may be
appropriate to assess the home environment, to assess caregiver function, to ver-
ify eligibility for home health services in a face-to-face encounter, to negotiate
clinical decision-making during a family meeting, or simply to meet a patient or
caregiver request [11].

If a patient meets Medicare’s two criteria for “homebound status,” he/she may be
eligible to receive ongoing home visits or home-based primary care. Patients can
fully meet the “homebound status” criteria even if they leave the house for medical
care or if they leave the house for other reasons that are “infrequent” or “of short
duration” such as attendance at religious services [12].

Providers can receive fee-for-service Medicare reimbursements for home
visits as long as they document why the visit needs to be conducted in the
home rather than in the office. Otherwise, documentation for new patients in
the home (99341-99345) or domiciliary/assisted living home (99324-99328)
and established patients in the home (99347-99350) or domiciliary/assisted
living home (99334-99337) is similar to the documentation required for evalu-
ation and management office visits [11]. Medicare reimbursements for home or
domiciliary/assisted living home visits are slightly higher than office visits of
similar complexity, but the volume of home visits that can be completed in a
single day is limited. That differential likely accounts for the fact that the vol-
ume of home visits that can be completed in a single day is limited by travel
time.

Preparing for a House Call

Almost all evaluation and diagnostic services typically available to patients in
clinics can also be made available to them in the home. Providers should bring
portable equipment to assess vital signs, including a manual blood pressure
cuff, stethoscope, pulse oximeter, thermometer, and a watch that counts sec-
onds. Practices with high volumes of house calls often have home visit kits
containing hand sanitizer, gloves, wound care supplies, phlebotomy equipment,
sharps containers, sterile specimen cups, glucometers, tongue depressors, oto-
scopes, cerumen spoons to remove ear wax, lubricant, and fecal occult blood
cards [11]. Providers may bring additional vaccines or any additional equip-
ment needed for procedures (i.e., joint aspiration/injection). There are even
portable electrocardiogram, echocardiogram, and ultrasound supplies.
Community-based companies can provide home radiology services including
chest X-rays.



108 L.V. DeCherrie et al.

Basic House Call Supplies

The house call clinician will need at his or her disposal basic medical supplies:
1. Medical equipment

Stethoscope

Otoscope

Ophthalmoscope

Tongue depressors

Sphygmomanometer

Thermometer

Sterile gloves, hand sanitizer, droplet mask
2. Phlebotomy/procedure/micro equipment

Gauze, 11 and 10 scalpels, medical tape, Steri-Strips, iodine, wound packing strips, alcohol
pads, Band-Aids, chuck pads

Butterfly IV catheter tubing, phlebotomy tube holder with appropriate adaptor, and
phlebotomy tubes with patient labels

Rapid viral swab, viral culture media
Blood culture vials, urine dipsticks, and culture vials
18, 20, and 22 gauge needles
5, 10, 25 cc syringes
3. Medications
Lidocaine
Solu-Medrol (or any other liquid steroid solution)
Tylenol, aspirin, clonidine, specific antibiotics
Sterile saline solution
4. Documents
Procedural consent forms
Advanced directives paperwork
POLST/MOLST forms

Labs and Imaging Resources

In some areas, phlebotomy services or home nursing are able to come to the home
to perform blood work. While not mandatory, some house call groups train provid-
ers in basic phlebotomy. This minimizes resource use by incorporating obtaining
blood work into the home visit.

The clinician should be aware of local mobile imaging resources as well. Often,
home visit groups contract with mobile imaging companies to provide these ser-
vices, which include X-rays, ultrasounds, EKGs, and, in some areas, Holter moni-
tors, echocardiograms, bone density scans, and sleep studies. Imaging like CT
scans, MRIs, and PET scans at this point still need to be done in a radiology suite.
The results of basic studies like EKGs and X-rays may be interpreted by the home
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care clinician, but a contracted radiology or cardiology group should be considered
for more advanced imaging. For more frequent blood work like INR checks, it may
be reasonable to utilize a visiting nurse agency or for the practice to invest in a point
of care INR machine.

With the advent of smartphone, technology can ease the financial burden of rely-
ing on these mobile imaging companies. While these mobile resources are of indis-
pensable value, it may take several hours, potentially even a day, to obtain the
workup needed—this does not include the time needed for the data to be read by a
specialist. Smartphone and wireless technology has become increasingly sophisti-
cated over time. Such devices include smartphone ECGs, otoscope, ultrasound
probe, and glucometers.

In addition to examination and laboratory equipment, providers should consider
what supplies they need for reference, prescription, and documentation.
Documentation can be done via portable dictation devices or, when Internet is avail-
able, via laptops or tablets. Even if providers are using portable laptops and elec-
tronic medical records, they should be prepared to function without wireless Internet
access during the home visit. This may entail bringing paper prescription pads,
patient handouts with community resources, reference cards with clinic phone num-
bers, clinical assessment tools (i.e., mini-mental status examination), and pharma-
cologic reference books or smartphones with clinical reference apps.

House Call Safety Considerations

Safety precautions must be considered while preparing to conduct a home visit. The
occupational risks of home health workers include road hazards while driving, bio-
logical hazards, latex sensitivity, patient lifting, hostile animals, and unhygienic or
dangerous conditions [13]. For full-time home health-care workers, the rate of non-
fatal assaults by people or animals is double the national average, and the rate of
injury from motor vehicle accidents is ten times as high as hospital workers [13].
Basic safety precautions can include keeping supplies and personal belongings
locked in the trunk of your vehicle, waiting to enter a home until the owner has
control of all pets, attending home visits in pairs, carrying a cell phone for emer-
gency communication, keeping office staff informed of your whereabouts, and
being prepared to leave any situation in which you feel uncomfortable.

In addition, home visits present unique safety risks to the patients themselves.
Portable equipment should be available, such as hand sanitizer, to ensure ade-
quate hygiene, personal protective equipment necessary for standard precautions,
and rigid biohazard containers for disposal of needles and other sharp instru-
ments. In addition, pests may be present in unsanitary conditions and may con-
taminate equipment. Providers need to be prepared to confront all of these
situations.
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Performing the House Call and Conducting Assessments
in the Home

House calls offer opportunities for more comprehensive assessments that typi-
cally can be accomplished during an office visit. The American Medical
Association Home Care Advisory Panel offers guidelines on specific assessments
commonly conducted in the home setting: functional, sensory, cognitive, psycho-
social, nutritional, medication use, caregiver, environmental, community, and
financial assessments [14]. Conducting visits in the home setting may also facili-
tate discussions about advanced care planning or serve as a bridge to hospice for
patients with advanced illness. In fact, home visits are associated with increased
rates of hospice referral and reductions in emergency department visits and hos-
pitalizations [6].

One of the hallmarks of house calls is the ability to assess a patient’s func-
tional status in the context of his/her usual environment. Rather than just asking
about patients’ abilities to perform basic activities of daily living (ADLs), house
call providers can actually observe them. ADLs include ambulating, bathing
(i.e., can observe a patient climbing in and out of a bathtub), toileting, dressing,
feeding, transferring (i.e., transferring from a bed to a wheelchair), and bowel
or bladder continence. House calls also offer a unique opportunity for medica-
tion reconciliation and medication use assessment. Patients or caregivers can
demonstrate the systems they use for managing medications from the pill bottles
to the point of administration. In addition to medication management, other
important instrumental activities of daily living (iADLSs) to assess include using
the telephone, arranging transportation, doing housework, shopping, and han-
dling finances [14].

Assessment of cognitive function and decision-making capacity is also a key
component of house calls. Memory difficulties, dementia, and neuropsychiatric
symptoms (i.e., depression, confusion, agitation) are common among house call
patients [6]. Since the primary goal of many house call patients is to continue liv-
ing independently in their homes, providers must continually assess (1) the risks
and benefits of remaining at home, (2) whether adequate in-home supports are
available, and (3) any signs of self-neglect [6]. Clinical tools such as the Aid to
Capacity Evaluation can guide the evaluation of a patient’s decision-making
capacity [15].

House calls also provide a critical window into patients’ environments and sup-
port networks. Providers who perform house calls are often better able to coordinate
with informal caregivers and other home health services [6]. Signs of caregiver
stress may be more apparent in the home, and personal care techniques can be dem-
onstrated in a real-world environment. House calls offer the ability to observe
patients interacting with their caregivers and their usual environments. For example,
a home care provider may notice that a patient’s house is so cluttered that her walker
cannot fit in the hallway. Consequently, instead of using her walker at home, she
may brace herself on furniture or stacked boxes lining the hall. Beyond
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environmental fall hazards, other home safety concerns may be identified during
home visits including inadequate food supplies, lack of running water, extremes of
temperature, and rodent or insect infestations. Caring for patients in their home
environments can offer unique perspectives into their daily lives, physical environ-
ments, and social support networks.

Managing Home Care Referrals/Partnerships

The home care clinician is also adept at utilizing and managing available commu-
nity resources. To start, becoming familiar with available resources is a key step:

1. Area Agency on Aging: Most counties in the USA have an associated Area
Agency on Aging, which provides valuable home resources, ranging from home
health aides and case management to meals on wheels programs, access to trans-
portation to appointments, and home repair.

2. Visiting Nurses Association: There are also local visiting nurses associations as
well which provide skilled care (e.g., wound care, infusions, blood pressure
monitoring, home safety evaluations) to patients. They are also able to make
referrals to therapy.

3. Physical therapy and occupational therapy: Certain physical therapy and occupa-
tional therapy groups also equipped to do home visits for evaluation and treat-
ment. It is useful to keep in mind that occupational therapists are also able to do
home safety evaluations.

4. Social service networks are also available and vary depending on the specific
region.

(a) ElderNet is a great example of this in the suburban Philadelphia area.

5. Adult Day Care and LIFE programs: These are excellent options which can pro-
vide daytime supervision for functionally dependent, chronically ill, and/or cog-
nitively impaired adult. This can provide significant relief of caregiver burden
for daytime care.

6. Visiting specialists: Depending on the area, certain visiting specialists also do
home visits. This service may include dentistry, optometry, podiatry, and
psychology.

Each program has its own eligibility requirements, and a waiting list, so it is
reasonable to start the application process earlier to ensure timely processing.

As one’s home care practice becomes embedded in the community, keeping a
close relationship with key organizations for resources is a mutually beneficial alli-
ance. This direct communication, which can be done via telephone and email, not
only decreases fragmentation of care but allows for excellent communication
between health-care providers who see the same patient in different encounters and
can serve as accessory eyes and ears to the primary home care clinician who quar-
terbacks the homebound patient’s overall care.
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Key Points

1. Any practicing provider can perform a home visit, even if he/she is not specifi-
cally affiliated with a home-based primary care practice.

2. If a patient meets Medicare’s two criteria for “homebound status,” he/she may be
eligible to receive ongoing home visits or home-based primary care. Patients can
fully meet the “homebound status” criteria even if they leave the house for
medical care or if they leave the house for other reasons that are “infrequent” or
“of short duration” such as attendance at religious services.

3. Providers can receive fee-for-service Medicare reimbursements for home visits
as long as they document why the visit needs to be conducted in the home rather
than in the office.

4. Documentation for home visits is similar to the documentation required for
office visits, but Medicare reimburses for home visits higher than office visits of
similar complexity.

5. Almost all evaluation and diagnostic services typically available to patients in
clinics can also be made available to them in the home.

6. House calls offer opportunities for more comprehensive assessments that typi-
cally can be accomplished during an office visit.

7. Home care clinicians should be adept at utilizing and managing available com-
munity resources to meet the needs of their patients.
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Jennifer Fernandez, Jennifer Reckrey,
and Lee Ann Lindquist

The population of adults aged 65 and older is expanding rapidly, and about 30 %
have functional or cognitive limitations [1-3], 30 % have mobility limitations [4],
and 20 % have chronic disabilities [5]. These limitations and disabilities often mani-
fest themselves as problems in independently completing activities of daily living
(ADLs) (feeding, mobility, transfers, toileting, dressing, grooming, bathing) and
instrumental activities of daily living (iADLs) (cooking, cleaning, laundry, shop-
ping phone, transportation, medications). Faced with these limitations yet wishing
to stay in their homes as long as possible, many elders seek support from family,
friends, or hired caregivers [6].

Most research literature categorizes caregivers as either “informal” or “formal.”
An “informal” caregiver is defined as any relative, partner, friend, or neighbor who
has a significant personal relationship with, and provides a broad range of assis-
tance for, an older person or an adult with a chronic or disabling condition [7].
Another term used to describe an informal caregiver is the family or unpaid care-
giver, and for the purposes of this chapter, we will refer to them as such. Family
caregivers are often family and friends who voluntarily assist individuals with their
ADL and iADL needs. While there are some state-run programs that provide fund-
ing to family members and friends who provide this care, most unpaid caregivers
receive no compensation for the care they provide. These individuals may be pri-
mary or secondary caregivers and may live with or separately from the person
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receiving care. “Formal” caregivers are caregivers associated with a formal service
system [7]. In practice, these caregivers are referred to as “paid” caregivers, and for
the purposes of this chapter, we will refer to them as such. Paid caregivers assist
individuals with their ADL and iADL needs within a person’s place of residence,
in outdoor environments, or both. Paid caregivers are also called home care aides,
personal care attendants, personal care assistants, direct care workers, private duty
attendants, personal companions, sitters, or homemakers [8]. In contrast to certi-
fied nursing assistants or nurses, paid caregivers do not receive standardized patient
care training.

As primary care providers care for the growing elderly population, they will
routinely encounter both paid and family caregivers in their practices. The objec-
tives of this chapter are to:

1. Review key background information about family and paid caregivers that will help
providers better understand their role and the challenges they may encounter

2. Discuss the benefits of family caregiving

3. Discuss caregiver stress and the burden of family caregiving, review ways to
screen for caregiver stress, and discuss how these issues can be addressed in
primary care

4. List resources for caregivers

Discuss considerations when hiring paid caregivers

6. Review best practices for engaging paid caregivers

W

Family Caregivers
Background

More than 34 million family caregivers care for adults who are ill or have disabili-
ties [9]. The average family caregiver is female, between the ages of 46 and 49, and
the majority provides care for a relative (85 %), while one in ten provides care for a
spouse [10]. Most caregivers have been in their role for 4 years [10]. Roughly half
of care recipients live in their own home (48 %). However, as hours of care increase,
so do the chances that the care recipient co-resides with the caregiver [10].

Family caregivers spend an average of 24.4 h/week providing care, and when
asked the main reason their recipient needs care, “old age” (14 %), dementia
(8 %), and surgery/wounds (8 %) are the most cited reasons [10]. Other common
conditions that family caregivers provide care for include cancer (7 %), mobility
(7 %), and mental/emotional health issues (5 %) [10]. Family caregivers provide
an estimated 90 % of the long-term care needed by elderly and disabled individu-
als in the community [11].While most family caregivers assist patients with their
activities of daily living (ADLs) and instrumental activities of daily living
(IADLs), recent studies have shown that these mostly nonmedical caregivers are
increasingly performing nursing tasks such as injections, tube feedings, and cath-
eter and colostomy care [12]. In one study, 14 % of family caregivers find these
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tasks difficult, and most (42 %) are performing them without any formal training
or preparation [12].

While we often think of the direct cost of paid caregivers, the economic impact
of family caregivers is large. In 2007, it was estimated that it would cost $375 bil-
lion to replace the care provided by family caregivers with paid services. This is up
from an estimated $350 billion in 2006 [9, 13]. However, providing care comes at a
cost to the caregiver as well. In 2007, it was reported that family caregivers spent an
average of $5531 out of pocket [9] and about 37 % of caregivers for someone age
50 and older reduced their work hours or quit their job in 2007 [13].

Caregiver Burden and Benefits of Caregiving

Providing care to a disabled loved one can result in a burden that impacts the emo-
tional, physical, and economic health of the caregivers. Caregiver burden has been
defined as a multidimensional response to the negative appraisal and perceived
stress resulting from taking care of an ill individual [14]. Caregiver burden is often
exhibited as psychological distress (depression, anxiety) or physical health prob-
lems (impaired immune response, health risk behaviors). Caregivers frequently suf-
fer from depression, exhibit maladaptive coping strategies, and express concern
about their poor quality of life [15—17]. They also report more physical and psycho-
logical symptoms and use more frequent prescription medications and healthcare
services than comparable non-caregivers [17-19]. Caring for a close relative
(spouse or parent) has been shown to be more emotionally stressful than caring for
another relative or nonrelative [10], and being in a primary caregiving role is an
independent risk factor for increasing mortality in the caregiver [20].

Caregiver burden has many social and economic consequences for the caregiver. It
can lead to a loss or reduction in employment [21], decreased quality in childcare [22,
23], and marital conflict [24]. One in five caregivers reports financial strain/stress, and
this is noted to be greater among co-resident caregivers [10]. Caregiver burden may
also impact the patients who receive care, and caregiver burden has been associated
with hospitalization, paid home care use, and nursing home placement [6, 25-29].

It may be particularly important for primary care providers to be aware of a new
demographic known as the “sandwich generation,” people who care for their depen-
dent children while supporting their aging parents. Just over one out of every eight
Americans aged 40 to 60 is both raising a child and caring for a parent. In addition,
between seven to ten million adults are caring for their aging parents from a long
distance (Pew Research Center). Sandwich caregivers often try to balance child and
parent care with their own full-time work and may be particularly overworked and
isolated. They may feel that they are not able to fully perform any of their roles well.
Subsequently, sandwich caregivers are at an increased risk for developing depres-
sion, stress, burnout, anxiety, and poor self-care.

It is important that primary care providers screen for caregiver burden in the fam-
ily caregivers who keep their patients functioning in the community. There are tools
that have been developed to evaluate for caregiver burden: Caregiver Stress Index,
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Table 8.1 Suggested questions for assessing caregiver burden during an office visit [31]

Screening question Area of concern

Do you feel that you are currently under a lot of stress? What aspects | Mental health
of your day are the most stressful?

Have you been feeling down or blue lately? Mental health
Have you been feeling more anxious and irritable lately? Mental health
Do your family and friends visit often? Do they telephone often? Social support
Do your friends and family watch your relative for you so that you Social support
have time for yourself?

Do you have any outside help? Resources

Is your relative with dementia having any behaviors, such as Behavioral
wandering, that are difficult to manage? management
What do you do to relieve your stress and tension? Coping

Caregiver Burden Inventory, Caregiver Reaction Assessment, Caregiving Outcomes
Scale, etc. The Caregiver Stress Index and the Caregiver Reaction Assessment are
self-reported questionnaires that assess caregiver burden [30]. The Caregiver Burden
Inventory is a self-reported 29-item questionnaire that includes questions on the
caregiver’s health, psychological well-being, finances, social life, and the relation-
ship between the caregiver and patient. It is one of the tools used most consistently
in research studies [30]. The Caregiving Outcomes Scale is a brief 10-item screen-
ing tool that uses a 7-point Likert scale [30]. While many of the available screening
tools are used routinely in a research context, simply asking the caregiver a few
questions during the office visit is also a good way to help primary care providers
identify burdened caregivers (Table 8.1).

Another resource to screen for caregiver burden is the Caregiver Stress Checklist,
available through the Alzheimer’s Association webpage. The eight-step simple
checklist screens for caregiver stress and then links the caregiver to tips for manag-
ing stress, provides information about respite care, and provides community support
groups and online connections to support [32].

Rewards of Family Caregiving

While it is important to recognize caregiver burden, it is also important to remember
that there are benefits of caregiving. The benefit of family caregivers for patients is
clear. Studies have shown that family caregiver support often delays or prevents
long-term care use and that patients with family caregivers tend to have shorter
hospital stays [33, 34]. Conversely, the absence of family support has been linked to
hospital readmissions [35]. However, family caregiving often provides benefits to
the caregiver as well. Family caregivers often experience a feeling of duty accom-
plished, self-satisfaction, and reciprocity [36]. If they co-reside with the care recipi-
ent, they can often share the cost of living and reduce travel time [2].
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Avoiding Caregiver Burnout
Resources for Family Caregivers

Many caregiver associations and organizations provide assistance for caregivers. One
is the National Family Caregiver Support Program (NFCSP), which provides grants
to fund a range of supports that assist family and other unpaid caregivers to care for
their loved ones at home for as long as possible. The NFCSP provides five types of
services to support informal caregivers: information to caregivers about available ser-
vices, assistance to caregivers in gaining access to those services, individual counsel-
ing, organization of support groups, and on a limited basis caregiver training, respite
care, and supplemental services (ACL). However, the services provided by the NFCSP
vary widely from state to state, and this leaves gaps in many areas [37]. Other care-
giver resources include the AARP Caregiving website, American Red Cross Family
Caregiver Program, Family Caregiver Alliance, Administration on Aging, and Elderly
Healthcare Organization [38]. In addition, disease-specific support groups like
Alzheimer’s Association often provide support and resources for caregivers.

Respite Services

Another important resource for caregivers is respite services. Respite care is the pro-
vision of short-term accommodation in a facility outside the home in which a loved
one may be placed [39]. Respite services provide short-term breaks for caregivers that
can help relieve stress, but caregivers are often unaware that respite services exist and
need to be informed about them by their primary care provider. Respite care services
have been shown to both benefit patients and caregivers. Studies have found that
respite care services for the elderly with chronic disabilities resulted in fewer hospital
admissions for acute medical care [40] and that as the use of respite care increased, the
probability of nursing home placement decreased [41]. Respite care has been shown
to decrease caregiver-related stress in those using adult day care and improve psycho-
logical well-being in both short- (3 months) and long-term use (12 months) [42].

Job Assistance

Finally, family caregivers who are also working paying jobs as full-time or part-
time employees may find support in their workplace. Employers may offer resource/
referral services, flexible scheduling, dependent care assistance plans (DCAPs), and
family care leave of absences [43]. Referral services and flexible scheduling vary
from employer to employer. Dependent care assistance plans allow employees to
take a pretax deduction of up to $5000 annually for a single person or married
couple filing a joint income tax return or $2500 annually for each married partici-
pant who files a separate income tax return. To qualify, either the caregiver or spouse
must care for someone who is a dependent (or would be a dependent were it not for
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certain described circumstances) who lives with them. The Family and Medical
Leave Act (FLMA) allows employees who have been employed for 12 months and
who work in places with at least 50 employees or who work in public agencies or
public and private elementary and secondary school to take unpaid, job-protected
leave for up to 12 weeks/year for specified family and medical reasons[44]. As
companies see declines in productivity because of competing demands from care-
giving, hopefully they will increase assistance to their employees who also provide
unpaid care to loved ones.

Paid Caregivers

While the vast majority of the nearly $120 billion spent on long-term care services
is spent on residential care, the amount spent on paid caregivers has increased over
the past 25 years [45]. About 90 % of paid caregivers are women and 16.2 % are not
US citizens [10], 31.5 % have not graduated from high school, and only 46 % are
able to secure full-time work all year round [10]. As they care for elderly, frail
patients, paid caregivers are often vulnerable and isolated themselves: one study
found that 63 % were born outside the USA and over 50 % had no family support in
the USA [46].

Paid caregivers perform a wide variety of tasks in the home including meal prep-
aration, household chores, garbage removal, dressing, bathing, toileting, medication
reminding, and following physician instructions [46]. Medication reminding in par-
ticular can be a complicated task especially when the care recipient is an older adult
with multiple medical problems and uses over 15 medications administered at vary-
ing frequencies. A recent study demonstrated that 36 % of paid caregivers, hired
privately or through an agency, were found to have limited health literacy and that
60 % of caregivers made errors when they were asked to read and interpret medica-
tion labels [46].

Paid caregiver wages are low, and paid caregivers on average earn 8-9 dollars an
hour [46-48]. Paid caregivers have historically been exempt from federal minimum
wage and hour protection laws since what was known as the “companionship
exemption” as initiated in 1974, but recent federal legislation has now narrowed the
definition of companionship services and employers such as home care agencies
can no longer claim exemptions from labor protection laws [49].

While Medicare-funded organizations like skilled nursing facilities and
Medicare-certified home health agencies must conform to training standards which
include 75 h of federally mandated training for direct care workers, most home care
workers are not paid through Medicare [50]. Individual states determine training
and supervision requirements for paid caregivers, and these standards vary tremen-
dously from state to state. For example, only 29 states require a license for home
care provider agencies, and of these 29 states, 26 require an orientation (when speci-
fied, the duration ranged from 8 to 60 h), but only 16 states specified what that ori-
entation should include [50].



8 Agingin Place: Selecting and Supporting Caregivers of the Older Adult 121
Hiring a Paid Caregiver

While some paid caregivers are hired through Medicaid programs, many patients
and families are in the position of privately hiring a caregiver. Paid caregivers can
be hired through (1) caregiver placement services, (2) caregiver agencies, or (3)
directly through contracting with the caregiver. Caregiver placement services exist
in some but not all states. These services charge a fee to connect patients and fami-
lies with caregivers; the services do not provide any additional caregiver training or
support and patients and families pay caregivers directly.

It is more common for patients or families to hire paid caregivers by either con-
tracting with agency or contracting directly with a caregiver. Both of these approaches
have pros and cons that are described (Table 8.2), and primary care providers may be
asked to help patients and families weigh these options. It is also important to advise
families that they do not have to settle on the paid caregiver they are initially assigned.
People innately may not blend with their caregivers on a personal, cultural, or emo-
tional level. It is acceptable to ask for replacement caregivers or interview/trial other
caregivers until the right fit is found.

In addition, patients and families should be aware of the variability in the qual-
ity of agencies providing home care and how they hire, train, and supervise care-
givers. In hiring, many agencies required prior “life experiences” (68.8 %) but few
of which (27.2 %) were specific to caregiving. Screening measures may include
federal criminal background checks (55.8 %) and drug testing (31.8 %). General
caregiver training length ranged from 0 to 7 days. Supervision ranged from none
to weekly and included home visits, telephone calls, and caregivers visiting the
central office. While most agencies stated that the paid caregiver could perform

Table 8.2 Pros and cons of direct and agency hiring

Pros of direct hiring

Comfort in knowing the caregiver or having
the caregiver vouched for by another

Less costly than other options (e.g., agencies)

Able to directly assign tasks and provide
feedback to caregivers

Pros of hiring through a caregiver agency
Caregiver employees have been vetted by the
agency

Availability of backup caregivers if caregiver
is not able to be present

Supervision to be expected through the
caregiver agency

Training to be expected through the caregiver
agency

Cons of direct hiring
Background check needs to be done by hiring
person

Lack of backup caregivers if caregiver is not
able to be present

Caregiver may not have health insurance; may
need to pay for health insurance

Will have to perform supervision of caregiver
directly
Cons of hiring through a caregiver agency

Vetting process for caregivers may be variable
by different agencies

Costs may be higher than other means of
hiring

Supervision may vary by different agencies

Training may vary by different agencies
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Table 8.3 Questions to ask when using an agency to hire a caregiver

What recruiting methods are used?

What are the hiring requirements?

What type of screenings is performed on caregivers before they are hired?
Are the caregivers insured and bonded through the agency?

How does the agency assess what the caregiver is capable of doing?

S|P RN

Does the agency train caregivers? What does that training entail? What type of health-
related training do the caregivers have (CPR)?

~

What is the substitution policy if the regular caregiver is not available?

e

If you are not satisfied with a particular caregiver, will the agency replace the person
“without cause”?

9. Does the agency provide a supervisor to evaluate the quality of home care on a regular
basis? How frequently? And is it in person or over the phone?

10. What competencies are expected of the caregivers you send to the home?

skills such as medication reminding (96.0 %), skill competency was assessed only
according to caregiver self-report (58.5 %), testing (35.2 %), and client feedback
(35.2 %) [51].

It is important for primary care providers to recommend that if patients and fami-
lies use agencies to hire caregivers, they should carefully vet the agency that they
select. Existing recommendations outline what patients and families should ask a
caregiver agency that they are considering working with (Table 8.3). While these
may not be all encompassing, they are a start in identifying a fair and quality agency.
The Home Care Association of America (HCAOA) is an association of private duty
home care providers, and patients and families can use their website http://www.
hcaoa.org/ to connect with home care agencies in their area (Table 8.3).

Incorporating the Caregiver in the Healthcare Encounter

It is paramount that primary care providers ask their patients if they have a care-
giver. If families are planning to hire a caregiver, recommending training on medi-
cation administration is reasonable [52]. If families already have a formal caregiver,
the caregiver must be included when medication instructions are given. The Teach-
Back method is extremely useful for low-health literacy patients and caregivers.
The Teach-Back method is a communication confirmation method used to confirm
whether a patient or caregiver understands what is being explained to them. If a
patient or caregiver understands, they are able to “teach back” the information accu-
rately. When available, services that help patients with setting up pillboxes are also
excellent resources for patients and caregivers [53]. Primary care providers should
also ask caregivers about self-care and personal wellness and monitor for signs of
depression/suicidality in caregivers.

While most caregivers are motivated to help older adults, there are examples in
the lay press where caregivers have diverted patients’ medications for personal
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habits or financial gain. While this is unfortunate and not typical, prescription medi-
cation diversion by caregivers does occur. If an older adult patient is experiencing
uncontrolled pain while on large doses of medications or is losing medications and
requesting frequent refills, primary care providers should consider if caregivers are
diverting patient prescriptions.

The health of the caregiver is also an important factor to consider when treating the
older adult patient. With the population aging, more older adults are reaching their 90s
and 100s. These super-agers frequently have caregivers involved in their daily lives.
When patients are over 90 years old, family caregivers are often older adults them-
selves, sometimes in the age range of 70-80 years. If caregivers are experiencing
cognitive decline themselves while providing medication reminders or other essential
care, the older adult may be in peril. If a caregiver is hospitalized, an emergency plan
needs to be placed and the clinician should inquire about this plan. In addition, the
primary care provider needs to be aware of the factors that may affect the health of a
caregiver and therefore may jeopardize the health of the older adult. In particular,
there are many paid caregivers who do not receive healthcare due to immigration
status, financial hardship, or other personal issues. Asking about the caregiver’s health
and how they are doing can be easily integrated into the cordial greeting or conversa-
tion in any office encounter. Further, offering caregivers the opportunity to receive a
health assessment, receive vaccines, or connect to healthcare enrollment can make a
large impact on both the caregiver and the care that the older adult receives.

Summary

The number of caregivers is likely to increase as our growing population of older
adults ages in place. Understanding the issues affecting caregivers, both familial
and paid, is essential for clinicians who provide care to older adults. Recognizing
an overburdened caregiver and providing information on opportunities for relief
can dramatically improve the care of older adult patients. It takes a team of people
to care for the older adult patient, and incorporating caregivers into the healthcare
team is vital.

Key Points

1. Older adults who have functional or cognitive limitations depend on support
from two main types of caregivers: (1) family or informal caregivers and (2) paid
or formal caregivers.

2. Assessing burden and the health of the caregiver is important to maintain the
health of the older adult.

3. To alleviate burden in family caregivers, clinicians can offer information on
respite services, area resources, or the option of hiring a paid caregiver to supple-
ment care.

4. Hiring a paid caregiver can be accomplished through thoughtful vetting and ask-
ing key questions, which are provided.
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The pros and cons of hiring a paid caregiver through an agency versus direct hir-
ing should be considered.

Incorporating the caregiver into the healthcare encounter is integral in ensuring
that the older adult receives optimal care.
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Jill Huded and Fernanda Heitor

When hospitalized, older individuals are vulnerable to delirium, adverse drug reac-
tions, pressure ulcers, bladder and bowel dysfunction, dehydration, malnutrition,
and functional decline. These hazards of hospitalization are associated with long
recovery times and frequently contribute to the need to transition to post-acute care
facilities for rehabilitation and ongoing complex care.

Care transitions are common in older adults. In the 6 months following a hip
fracture, patients experience an average of 3.5 relocations between home, hospital,
rehabilitation, and nursing facilities [1]. There may be more than seven handoffs
amongst physicians during one hospital stay alone, not including post-hospitalization
transfers [2]. Excellent care transitions require comprehensive discharge planning,
which should ideally begin at hospital admission. At patient admission, a process
should be initiated to ascertain future functional, rehabilitative, nursing, and medi-
cal needs that will be required by the older adult at time of discharge. This typically
requires the input of physicians, social workers, physical and occupational thera-
pists, and nursing staff.

Clinicians must have a general understanding of post-acute care options to ade-
quately guide patient and families through the process of discharge planning.
Increased education and exposure during training about SNFs will likely improve
care transitions [3]. The role of the clinician in the transition process includes under-
standing patients’ underlying illness, prognoses, and functional limitations;
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