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1
Essential Principles in the Care of the Elderly

William Reichel, MD, Christine Arenson, MD, Joseph E. Scherger, MD, MPH

The world is aging. Already in 2003, the US Census Bureau
reported that 35.9 million persons in the United States were 65
years or older, 12% of the population.1 The first baby boomers
turn 65 years old in 2011, and the next 25 years will witness
the most rapid increase in the number of older adults. The
oldest of the old, those aged 85 years and older, are the fastest-
growing segment of the American population. This, coupled
with further advances in chronic disease management, diffu-
sion of “best practices,” increased attention to maintaining
physical, cognitive, and psychological function, and availability
of improved treatments for the most common causes of death
and disability, is likely to continue to extend both the average
life expectancy and years of active life. Increasing awareness
of persistent inequalities in our health care system, a decreas-
ing ratio of working adults to support dependent children and
retirees, and an increasing burden on family caregivers are just
some of the countervailing forces that continue to limit the
promise of healthy, productive aging.

We certainly want good health care waiting for us in our
golden years, but what is good care? In the care of the elderly
patient, there are 11 essential principles that should be con-
sidered: 1) the role of the physician as the integrator of the
biopsychosocial–spiritual model; 2) continuity of care; 3) bol-
stering the family and home; 4) good communication skills;
5) building a sound doctor–patient relationship; 6) the need
for appropriate evaluation and assessment; 7) prevention and
health maintenance; 8) intelligent treatment with attention
to ethical decision making; 9) interprofessional collaboration;
10) respect for the usefulness and value of the aged individual;
and 11) compassionate care. These essentials are closely related
to the six health system redesign imperatives identified by the
Institute of Medicine in its landmark 2001 report, Crossing
the Quality Chasm.2 The embodiment of these eleven prin-
ciples represents a standard of excellence to which we can all
aspire.

THE PHYSICIAN AS INTEGRATOR OF
THE BIOPSYCHOSOCIAL-SPIRITUAL MODEL

As medical care becomes more complex and specialized and
relies more on technology, good care requires having a physician
who provides leadership in the integration and coordination of
the health care of the elderly patient. The current generation of
older adults has witnessed amazing advances in research and
great accomplishments in diagnostic and curative medicine,
but, today, we are realizing that scientific reductionism is not
enough. The reforms in medical education, care, and research
over the past century have too often resulted in fragmentation
of medical thought and care. It is imperative that the health
care professional responsible for the care of older adults keep
the “big picture” firmly in mind – we must never forget that
the patient is so much more than the sum of his or her organ
systems.3,4

Society is calling out for a physician with a commitment to
the person and not just to a specific disease state or mechanism.
The person is usually part of a family and a larger community,
but, sadly, there are some elders who have no family and are iso-
lated from the community. The first essential for the physician
who cares for an elder is to act as an integrator of the biopsy-
chosocial and, one can add, spiritual, model. To accomplish
this, the physician must know the patient thoroughly. This is
not to denigrate the excellence of the specialties and subspe-
cialties that have achieved much over the past few decades. The
ideal model of health care, however, will exist when the patient
is seen not from a single specialty point of view but with the full
appreciation of other organ systems, emotional or psychosocial
factors, information based on the continuity of care over time,
and knowledge of the patient’s family and community.

Recent position statements of the Future of Family
Medicine,5 American Geriatrics Society,6 and Society of Gen-
eral Internal Medicine7 have all recognized this increasing
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fragmentation, and the resultant public demand for a rational,
humanistic approach to care, especially of the older adult. All of
these organizations and others have called for a system of pri-
mary care that provides a continuous, caring relationship and
establishes a “medical home” in which patients can obtain the
majority of their health care needs.8 The primary care provider
also must ensure the coordination, supervision, and interpre-
tation that is vital for the older patient to navigate a complex
system that often provides conflicting recommendations and
in which the vested self-interest of the “system” is not always
secondary to the needs of the individual patient. The primary
physician, then, acts as advocate to obtain needed services, but
also as advisor and confidant. At times, the best advice is to
avoid tests or treatments that have little or no potential benefit
but significant potential to harm. Perhaps most important, this
physician will come to know the patient as an individual, within
a family and a community, with particular values, beliefs, and
priorities. Thus, the physician comes to serve as interpreter and
integrator, helping the patient to obtain health care that is most
consistent with his or her own preferences and needs. This
role will most often be played by a family physician, general
internist, geriatrician, or nurse practitioner. For some patients,
it may be a trusted oncologist, cardiologist, or other specialist.
The key factors are the interest and ability to see the patient
as a whole person, not simply as the sum of his or her organ
systems, and the clinician’s time and expertise to serve in this
critical role.

We can expect more evidence to accumulate in a wide vari-
ety of areas that will illustrate the relationship of the biologi-
cal, psychological, social, and spiritual components in human
problems. Clinical distrust, chronic stress, and depression have
been linked with increased inflammatory markers that may
result in higher rates of cardiovascular disease.9 There is now
overwhelming evidence that depression coexisting with dia-
betes leads to poor outcomes.10 One study has demonstrated
that social support may have a protective effect with respect
to interleukin-6 elevation, and, thus, could potentially result
in a survival benefit in patients with ovarian cancer.11 We
have much to learn about the dynamic relationships among
wellness and disease, psychosocial factors, and the spiritual
state. The practicing clinician is aware of the higher mortal-
ity in the first year of widowhood, more pronounced in the
surviving widower than in the widow, and the higher mor-
bidity and mortality seen in the elderly after a relocation has
occurred.12

CONTINUITY OF CARE

The ideal situation may indeed be a warm and supportive rela-
tionship with the same personal physician serving as advisor,
advocate, and friend as the patient moves through the labyrinth
of medical care. The realities of today’s complex medical envi-
ronment, however, with the patient moving between office,
home, hospital, specialized care units (coronary care units,
intensive care units, stroke units, or oncology centers), nurs-

ing home, and hospice care, often make this ideal impossi-
ble. In fact, in many instances, patients receive the best care
from physicians and other health professionals who focus their
practice in these specialized environments. The medical inten-
sivist provides the most up-to-date, skilled care in the intensive
care unit; the physician in regular nursing home practice will
be more available to patients, staff, and families than the one
who has a few nursing home patients scattered among several
facilities.

The failure of physicians to make visits as necessary in the
home and in long-term care facilities is related to several factors
in the United States, including training, physician attitudes, and
reimbursement systems. Our medical schools and residencies
for generalist physicians continue to struggle with incorporat-
ing excellence in house calls and nursing home care as part
of their educational program. Although reimbursements for
visits to the home and nursing home have generally improved
in recent years, high office overhead and productivity expecta-
tions have continued to limit the ability of physicians to prac-
tice in these relatively time-inefficient sites. Physician attitudes
have also been a problem, in that doctors in the health care
system of the past few decades have been more interested in
the acute aspects of care than in chronic and long-term care.
These attitudes have been reinforced by the educational and
reimbursement systems in place. We are just beginning to see
research and education initiatives designed to address the gap
in chronic care knowledge and attitudes of our students and
residents.13,14

Nevertheless, continuity of care remains an essential prin-
ciple in the care of the older patient.15 Recently, a wealth of lit-
erature documenting the critical importance of adequate com-
munication among health professionals around transitions in
care16,17 lends support to the notion that safe, effective, effi-
cient, and patient-centered care can only occur when the in-
depth knowledge and understanding of the personal physician
is communicated to, and incorporated by, the specialized teams
in the intensive care unit, general hospital setting, long-term
care setting, and even hospice setting.

We must recognize that optimum health care can only be
provided to the older adult by an ever-expanding team of pro-
fessionals, including primary care and specialty physicians, hos-
pitalists, nurses, therapists, and social workers. This does not
mean we can abandon the concept of continuity. Rather, we
must pay even more attention. Physicians, nurse practition-
ers, and others with a long-term relationship with a patient
may remain active advocates and sounding boards, even when
they are not the “provider of record” at a given time. Equally
important, indeed critical, to the safety of patients is increased
attention to continuity at transition points in the care of the
older patient – from home to hospital, from hospital to rehab
unit or nursing home. The physician responsible for the care
of patients at each of these junctures must communicate fully
and accurately with the patient, family, and receiving health
care team to ensure that the patient’s treatment plan, values,
expectations, and preferences are known and honored at every
step.
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BOLSTERING FAMILY AND HOME

Every physician should enlist those means that would keep
an elderly person either in the individual’s own home or in
an extended family setting. It should certainly be our goal
to keep elderly persons functioning independently, preserving
their lifestyles and self-respect as long as possible. The physi-
cian should use the prescription for a nursing home as specif-
ically as a prescription for an antibiotic or an antihypertensive
medication.

A number of forces have resulted in patients going to insti-
tutional settings when other alternatives might have been possi-
ble. Between 1960 and 1975, a massive push toward institution-
alization took place, creating hundreds of thousands of nursing
home beds. What are the forces that contributed to excessive
institutional care? Funding mechanisms have been dispropor-
tionately directed toward reimbursement for institutional care
rather than for other alternatives. With the increase in mobility
of families, there simply may not be family members available
in the community to participate in the elderly person’s care.
Homes are architecturally based on a small nuclear family and
do not permit housing of an elderly patient. Finally, the move-
ment of women into the work force has meant that fewer family
members are available to remain home with the impaired or
disabled elderly person. Despite these forces, rates of insti-
tutionalization have actually declined slightly in recent years;
older adults and their families overcome amazing obstacles to
keep loved ones at home whenever possible.

What alternative can the physician recommend to these
caregivers? A simple list includes homemakers, home health
aides, other types of home care, daycare, aftercare, special-
ized housing settings, visiting nurses, friendly visitors, foster
home care, chore services, home renovation and repair services,
congregate and home-delivered meal programs, transportation
programs, and shopping services. Personal physicians should
also understand and use legal and protective services for the
elderly whenever indicated.

Publicly financed programs such as the Program for All
Inclusive Care of the Elderly and home-based Medicaid waiver
programs that support nursing home–eligible elders to remain
in their homes have grown in recent years, as federal and state
governments have recognized that supporting seniors’ desire to
stay in their own homes is not only better, but is actually less-
expensive care.18 States have explored options to provide ser-
vices in the homes of nursing home–eligible patients through
a combination of Medical Assistance waivers and other pro-
grams. In addition, a growing body of research demonstrates
the benefits of home-based interventions that target patient
and caregiver priorities and teach problem-solving skills to
maintain physically frail19 and demented20 individuals in their
homes.

Despite the pressure to contain institutional long-term care
costs, funds have not been available for adequate expansion
of publicly funded programs to support frail older adults in
their own home. Further, many of the evidence-based inter-
ventions that might provide cost-effective strategies for sup-

porting older persons in the community are not reimbursed by
insurance. Thus, resources remain limited and disjointed. The
role of health care providers is to facilitate referrals, coordinate
services, and become knowledgeable about general resources
available and appropriate referral sources (i.e., care manager,
area agency on aging) with expertise to help patients and fam-
ilies navigate the system effectively.

Who are the caregivers in American society? Data from
200521 revealed that a majority (57%) of Americans are cur-
rently or have been in the past unpaid caregivers for an adult
family member or friend. In 2005, 46 million Americans were
actively providing care. Caregivers are a diverse group, with
up to 44% of men in one recent survey. Nearly half (42%)
are between the ages of 45 and 64 years, and 17% are aged 65
years and older. Caregivers provide an average of 21 hours of
care per week, with 17% reporting 40 or more hours weekly.
Many experience a significantly negative impact on their job
performance, with up to $650,000 in wages, Social Security
benefits, and pensions lost over a career as a caregiver. Family
caregivers also experience negative health impacts, with nearly
half of those caring for a person with dementia experiencing
depression, 64% rating their emotional stress as 4 to 5 out of
5, and older spouses who are caregivers experiencing a 63%
higher mortality risk than control subjects.

Many families feel the burden of caregiving today, sand-
wiched between the demands of their parents and their children
and grandchildren. It has been said that the empty nest syn-
drome has been replaced by a crowded nest syndrome. Many
caregivers experience extreme burden and stress, and some-
times the question is, who is the real patient – the patient or
the caregiver? The physician will often see the caregiver who
is in more distress than the patient, and who may, in fact,
develop serious physical and emotional problems as a result of
the burden and stress encountered.22,23

The belief that old people are rejected by their families is
a much-exploited social myth. Many families are struggling to
cope with the needs of parents who are frail and debilitated.
The family member, friend, or neighbor is often the crucial link
in guaranteeing that the dependent elder remains in the com-
munity. In repeated studies, the characteristics of the caregiver,
more than those of the elderly patient, are essential in pre-
dicting institutional placement. Even when adult children and
elderly parents are separated by distance, the quality of their
relationship may be unaffected, maintaining cohesion despite
limited face-to-face contact.

COMMUNICATION SKILLS

Specific communication skills are critical in good management
of the care of the elderly patient. Most important in good
communication is listening and allowing patients to express
themselves. The physician should use an open-ended approach,
interpreting what the patient is saying and reading between
the lines. The physician can use intuition in deciding what the
patient means. Why did the patient really come to see the
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physician? The elderly patient complaining of headache or
backache may be expressing depression or grief. We should
not miss important verbal clues when the patient tells us,
“Doctor, I really think these headaches started when I lost my
husband.”

It is helpful to leave the door open for other questions or
comments by the patient, both at the conclusion of the visit
and in the future. It is always helpful to ask: “Are there other
questions or concerns that you have at this time?” A physician
anticipating a specific problem can make it easier for the patient
to discuss this issue. For example, “You are doing well, but I
know that you are concerned about your arthritis and whether
you will be able to climb the stairs in your home. At some point,
we may want to discuss the various alternatives that are open
to you.”

One important aspect of the aging of America is the
increasing diversity of older adults.1 In the past, white English-
speaking individuals have comprised the majority of our older
population. Increasingly, however, health care providers will
need to be prepared to care for a racially, ethnically, and lin-
guistically diverse population of elders. Physicians and other
professionals caring for older patients will need to provide cul-
turally sensitive care, recognizing the unique and varied cul-
tural contexts of their patients. Further, groups, including the
federal government, have recognized the critical role of health
translators to provide appropriate care to patients who are not
proficient in English. All of these issues may be magnified in
the care of older patients.

Just as the physician providing care to pediatric patients
must deal with the children’s parents, the physician providing
care to the elderly patient must be able to deal with their adult
children. These children play a vital role in decision making and
providing support, and the physician must, therefore, possess
skills in communicating with them and in dealing with their
emotional reactions, such as guilt or grief. The physician taking
care of an elderly patient with cancer must be prepared when
the adult daughter tells him: “Whatever you do, please do not
tell my father that he has cancer,” especially when it is apparent
that the parent is totally and fully aware of all aspects of his
problem.

The physician should be careful when meeting with an
elderly patient who discusses his absent spouse or child, or
when dealing with adult children or grandchildren who are
discussing the parent or grandparent who is not present. The
physician should not necessarily accept the assumptions that
are stated about the absent family member. Physicians must be
able to listen carefully, ask questions, and collect information;
their opinion of the situation might be entirely different if
they had an opportunity to hear the view of the absent family
member.

Peabody24 in 1927 said, “The good physician knows his
patients through and through, and his knowledge is bought
dearly. Time, sympathy and understanding must be lavishly dis-
pensed, but the reward is to be found in that personal bond that
forms the greatest satisfaction of the practice of medicine.” The

physician who enters the patient’s universe and understands the
patient’s perceptions, assumptions, values, and religious beliefs
is a tremendous advantage. Frankl,25 in Man’s Search for Mean-
ing, demonstrated how physicians can help patients understand
the meaning and value of their lives. Of course, how elders find
meaning in their lives is related to how they found meaning
at other stages in their lives. It is therapeutic for the patient
to feel that the physician cares enough about that individual to
understand his life, particularly the meaning and purpose of his
present existence. Frankl26 stated in The Doctor and the Soul that
human life can be fulfilled not only by creating and enjoying,
but also by suffering. He provides examples in which suffering
becomes an opportunity for growth, an achievement, a means
for ennoblement. Frankl’s existential psychiatry or logotherapy
is a useful psychological method that helps the elderly patient
appreciate the positive attributes, meanings, and purposes of
his or her life.

Yalom27 defines existential psychotherapy as “a dynamic
approach to therapy which focuses on concerns that are rooted
in the individual’s existence.” Many individuals are tormented
by a crisis of meaning.28 Many suffer an existential vacuum,
experiencing a lack of meaning in life.25–29 The patient expe-
riencing an existential vacuum may demonstrate many symp-
toms that will rush in to fill it in the form of somatization,
depression, alcoholism, and hypochondriasis. The physician
recognizing an existential vacuum can help the patient find
meaning. Frankl’s main theme is that meaning is essential for
life. Engagement or involvement in life’s activities is a therapeu-
tic answer to a lack of meaning in life. The physician can help
guide the patient toward engagement with life, life’s activities,
other people, and other satisfactions.

Frankl25,26 provides advice to all physicians in using hope
as a therapeutic tool. The physician dealing with the elderly
must focus on the significant role of hope in daily practice. As
physicians, we must eventually understand the biological basis
of hope. We do not understand sufficiently the biochemical,
neurophysiological, and immunological concomitants of dif-
ferent attitudes and emotions and how they are affected by what
is communicated from the physician. Physicians may worsen
panic and fear; however, physicians also have an opportunity
to create a state of confidence, calm, relaxation, and hope.

In this age of increasing technology and subspecialization,
the patient’s recovery may still depend on the physician’s abil-
ity to reduce panic and fear and to raise the prospect of hope.
Cousins30 describes the “quality beyond pure medical com-
petence that patients need and look for in their physicians.
They want reassurance. They want to be looked after and not
just over. They want to be listened to. They want to feel that
it makes a difference to the physician, a very big difference,
whether they live or die. They want to feel that they are in
the physician’s thoughts.” For example, in building the doctor–
elderly patient relationship, nothing is more effective than the
physician picking up the phone and calling the patient and say-
ing: “I was thinking about your problem. How are you doing?”
This expression of interest by telephone represents a potent



Essential Principles in the Care of the Elderly 5

method for cementing the relationship between doctor and
patient.

Jules Pfeiffer’s cartoon character, the “modern Diogenes,”
carries on the following discourse upon meeting an inquisitive
fellow traveler through the sands of time.

“What are you doing with the lantern?” asks the
traveler.

“I’m searching,” replies Diogenes.
“For an honest man?” he asks.
“I gave that up long ago!” exclaims Diogenes.
“For hope?”
“Lots of luck.”
“For love?”
“Forget it!”
“For tranquility?”
“No way.”
“For happiness?”
“Fat chance.”
“For justice?”
“Are you kidding?”
“Then what are you looking for?” he implores of

Diogenes.
“Someone to talk to.”

Help comes from feeling that one has been heard and
understood.31

DOCTOR–PATIENT RELATIONSHIP

What the Doctor and Patient Bring to Each Encounter

The physician must understand what both he or she and the
patient bring to each interaction, including both positive and
negative feelings. The patient’s views of old age may be neg-
ative and fearful, believing illness signifies misery, approach-
ing death, loss of self-esteem, loneliness, and dependency. The
physician’s own fears about aging and death may color the inter-
view as well. The doctor may simply not view helping the older,
impaired patient as worthwhile. The physician may have low
expectations for success of treatment, writing off the elderly
patient as “senile,” “mentally ill,” or “a hypochondriac.” The
doctor may have significant conflicts in his or her own relation-
ship with parent figures or may feel threatened that the patient
will die.

KNOWING THE PATIENT

Several steps are recommended in building a sound doctor–
patient relationship, particularly applicable to the elderly
patient.24 The first rule is that the physician should know the
patient thoroughly; the second rule is that the physician should
know the patient thoroughly; and the third rule is that the
physician should know the patient thoroughly. The interested
physician performs the first step in building a sound doctor–

patient relationship by gathering a complete history, including
the personal and social history, and doing a complete physi-
cal. Ideally, the physician should be a good listener, warm and
sensitive, providing the patient ample opportunity to express
multiple problems and reflect on his or her life history and
current life situation. Thus, the physician will be able to under-
stand the meanings and purposes of the patient’s present exis-
tence. Forces in the health care industry oftentimes prevent the
physician from being a good listener, warm, and sensitive. The
physician may not be listening as he or she is inputting infor-
mation into an electronic health record system. The physician
sadly may not be present for his or her patient.32

As stated previously, family and friends represent the prin-
cipal support system for the elderly and usually call for nursing
home placement only as a last resort, after all alternatives have
failed; however, the physician must be able to recognize the dys-
functional family. There are elderly who have been rejected by
children. There are elderly who have rejected a child for a vari-
ety of reasons, such as the adult child’s same-sex relationship.
There are families with members estranged from each other for
many years. The patient may have had a stable and supportive
marriage, but increasingly the rate of divorce has risen. Older
adults may have relationships outside of marriage, including
same-sex relationships. It is critical for the practitioner to have
an accurate understanding of family dynamics and history to
appropriately rally family support, and also to recognize when
family dysfunction is harming their patient.

CREATING A PARTNERSHIP WITH THE PATIENT

In all dealings with the patient, the physician should be frank
and honest and share information truthfully. The patient
should feel a sense of partnership with the physician. In this
partnership, the doctor first reviews his perception of the
patient’s problems. Then, for each problem, alternative choices
are considered, and decision making is shared with the patient.
Although there are situations in which frankness is counter-
productive, with most patients, frankness is helpful. There are
also situations in which the elderly patient does not want to
share in decision making, but simply wants to surrender his
or her autonomy to a relative such as a spouse or adult child,
or to the physician. Again, in most cases, the physician should
attempt to enter a partnership with the patient and share as
much decision making as possible.

Discussions with the patient or family members should
be presented in a hopeful manner. As discussed previously, it
is important to offer a positive approach whenever possible.
The physician’s infusion of optimism and cheerfulness is ther-
apeutic. The physician should help patients appreciate such
positive attributes or purposes in their lives as religious beliefs,
relationships with children and grandchildren, the enjoyment
of friends, or the enjoyment of the relationship with doctors,
nurses, and other health professionals in the immediate thera-
peutic environment.
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The physician should be cautious that discussions with fam-
ily members be held with the patient’s consent. If the patient
is sufficiently mentally impaired, then it might be appropri-
ate to deal with the closest relative. Complex ethical and legal
questions arise in the matter of confidentiality and decision
making in regard to the elderly patient with partial mental
impairment.

NEED FOR THOROUGH EVALUATION
AND ASSESSMENT

The physician must avoid prejudging the patient. We must not
allow preconceived notions of common patterns of illness to
preclude the most careful individualized assessment of each
patient. Conscientious history-taking and physical examina-
tion are essential. Treatment choices should be considered only
following a thorough evaluation. Judicious consideration of all
factors may result in a decision to treat or not to treat certain
problems in certain patients. Attention to lesser problems may
be postponed according to the priorities of the moment, rather
than complicate an already complex therapeutic program.

Physicians must avoid wastebasket diagnoses. The past con-
cept of “chronic brain syndrome” or “arteriosclerotic brain
disease” is one such example. Not all mental disturbance in
the elderly represents dementia; not all dementias in the elderly
are arteriosclerotic. Neuropsychiatric disturbance in the elderly
might be placed into a wastebasket and casually accepted as
both expectable and untreatable when, in reality, a very treat-
able cause may be present. The physician must consider and
seek out treatable disease.

For example, neuropsychiatric disturbance, including a
dementia syndrome, may be caused by severe depression, which
is a very treatable disorder. The most common types of demen-
tia include Alzheimer’s disease and vascular dementia. Other
forms of dementia, potentially reversible, include myxedema,
chronic drug intoxication, pernicious anemia, and chronic
subdural hematoma. Neuropsychiatric disturbance may also
include delirium secondary to many types of medical illness or
drug toxicity. Such delirious states can be helped if the primary
disorder is recognized and treated; failure to do so may in fact
lead to hastened death of the patient.

It is often difficult to disentangle the physical from the
emotional. Emotional disorder may present in the elderly as
a physical problem, such as musculoskeletal tension being the
principal manifestation of depression. Conversely, physical dis-
ease in the elderly might present as a mental disorder with con-
fusion, disorientation, or delirium often being the first sign of
many common medical ailments including myocardial infarc-
tion, pulmonary embolism, occult cancer, pneumonia, urinary
tract infection, or dehydration (Table 1.1). For this reason, it
cannot be emphasized too many times that proper diagnosis is
essential to make specific treatment plans, such as the treatment
of urinary tract infection in the case of an acute delirious state,
or the treatment of thyroid deficiency in the case of a specific
dementia or in the treatment of depression. Each of these is

Table 1.1. Characteristics of Elderly Patients

1. Physical disease might present as a mental disorder with
confusion, disorientation, or delirium often being the first sign
of many common medical ailments.

2. Functional or physiological capacities are diminished, for
example, creatinine clearance declines with age; however, the
rate of physiological decline varies between individuals.

3. Adverse effects of drugs are more pronounced and more likely.

4. Typical signs and symptoms of disease may be hidden or slight,
for example, pain may be absent in myocardial infarction, fever
may be minimal in pneumonia.

5. Multiple organic, psychological, and social problems are present.

very specific. Treatment in each case would be irrational if a
specific diagnosis were not known.

It is often not sufficient to know the organic or anatom-
ical or psychiatric diagnosis; rather, we should seek a more
complete understanding of the elderly patient. At times, it is
more important to assess the elderly patient’s functional status,
which might have greater significance than the diagnostic or
anatomical label. For example, in the case of a cerebrovascular
accident, knowledge of the precise anatomical lesion via mag-
netic resonance imaging angiography may not help the patient
as much as understanding the patient’s functional state. It may
be more important to know whether the patient can walk or
climb stairs, can handle his or her own bathing, eating, and
dressing, whether he or she can get out of bed and sit in a chair,
handle a wheelchair, or whether he or she requires a cane or
walker. All these functional concerns must be considered in
evaluating an elderly patient.

Affecting our diagnostic thinking in evaluating an elderly
patient would be the consideration of what is physiological
versus what is pathological. Aging itself can be defined as the
progressive deterioration or loss of functional capacity that
takes place in an organism after a period of reproductive matu-
rity (Table 1.1). The Baltimore Longitudinal Study of Aging,
since 1958, has studied this decline in each of several specific
functional capacities, such as glucose tolerance and creatinine
clearance. There is a progressive deterioration of glucose tol-
erance with each decade of life. Indeed, hyperglycemia is so
common in the elderly that to avoid labeling a disquietly high
proportion of people as diabetics, Elahi et al.33 formulated a per-
centile system that ranks a subject with age-matched cohorts.
(Some individuals, however, show no evidence of deterioration
of glucose tolerance or insulin sensitivity with aging.) Although
currently the accepted definitions allow the same diagnostic cri-
teria to be applied at any age, it is recognized that treatment
decisions must be individualized, especially for the frail or very
old.34 The rate of decline in creatinine clearance also accelerates
with advancing age.35 This phenomenon appears to represent
true renal aging because it was seen in several hundred normal
individuals who were free of specific diseases and not taking
medications that might alter glomerular filtration rate.
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In fact, two major conclusions from the Baltimore Longi-
tudinal Study of Aging emerge. Even when specific functional
capacities change with age, health problems need not be a con-
sequence of aging. Many of the most common disorders of old
age result from pathological processes and not from normal
aging. The second important finding is that no single chrono-
logical timetable of normal aging exists. Even within one indi-
vidual, the physiological capacities of organs show aging at
different rates. Between individuals, more difference is noted
in older people than in younger people.

Increased adverse effects of drugs are present in the elderly
who often tolerate medications poorly (Table 1.1). Polyphar-
macy is a major problem in the care of the elderly patient. Not
only do psychotropic medications cause an altered response of
the central nervous system resulting in confusion and delir-
ium, but also antibiotics or digitalis may cause these prob-
lems. Altered renal and hepatic functions may affect drug elim-
ination. In general, the elderly demonstrate greater variability
and idiosyncrasy in drug response in comparison to younger
individuals.

Prudence is, therefore, extremely important in prescribing
drugs for the elderly individual. The physician must determine
if the patient’s complaint is justification for treatment. Is this
medication absolutely necessary? The skill of the physician is
required in weighing benefit versus risk. The benefit–risk bal-
ance is more crucial in the elderly patient than in younger
individuals. The physician must attempt to keep the total num-
ber of medications down to as small a number as possible.
Tools such as the Beers Criteria for Potentially Inappropriate
Medications in the Elderly36 are available to assist the clinician.

Also affecting our diagnostic ability in the elderly is that
signs and symptoms of disease in the aged may be slight or
hidden. Pain, white blood cell response, and fever and chills are
examples of defense mechanisms that may be diminished in
older persons (Table 1.1). The aged person may have pneumo-
nia or renal infection without chills or a rise in temperature.
Myocardial infarction, ruptured abdominal aorta, perforated
appendix, or mesenteric infarction may be present without
pain in the elderly.37

Multiple clinical, psychological, and social problems
(Table 1.1) are characteristic of the elderly.37 Clinically and
pathologically, an elderly patient may have 10 or 15 problems.
Geriatric patients should benefit from the use of a problem-
oriented approach to medical records. Medical records should
include not only the medical problem, but should demonstrate
an understanding of functional, psychological, social, and fam-
ily problems as well. The key feature of the problem-oriented
record is the problem list, which serves as a table of contents of
the patient’s total medical history. It behooves us to use a prob-
lem list as a minimal or core component of a problem-oriented
system in caring for the elderly patient. Without a problem
list, we can easily lose track over time of the elderly patient’s
multiple problems; for example, that the patient in 1975 was
hospitalized for a psychiatric problem or that, in 1995, the
patient suffered a compression fracture of the T-10 vertebra
secondary to slipping on ice. These problems may be lost to

memory without some form or problem-oriented system. In
addition, care is enhanced by maintaining a medication list that
is kept current at each patient visit.

PREVENTION AND HEALTH MAINTENANCE

A tremendous revolution is taking place in the United States
with emphasis on prevention, health maintenance, and well-
ness. Unfortunately, the data for what constitutes the best care
for the frail or extremely old is sparse, and clinicians must often
make their best judgment, taking into consideration the wishes
of the patient and family and extrapolating from evidence
developed for younger patients. For example, less is known
about primary and secondary prevention of heart disease and
stroke for the elderly patient than for younger adults. Clini-
cians caring for these patients need to be prepared to discuss
the relative risks and benefits of screening tests and preventive
medicine in the context of the patient’s overall health status
and preferences.

More and more physicians and nurses are emphasizing
health maintenance and wellness in their practice and in their
community educational programs. The drive for wellness is
coming not only from health professionals but also from the
public itself. The personal physician has an opportunity in his
practice to encourage preventive medicine and health mainte-
nance at every age level and at each level of functional ability
or disability.

A remarkable amount of new information is being discov-
ered about the role of exercise and strength training in the pre-
vention or reversibility of frailty and physiological decline.38

It is expected that more will be learned and that the health
of many elderly might be improved by exercise and physical
activity. The next decade will see more advances in nutrition,
exercise, and therapeutic measures to retard the aging process.

How do physicians and health professionals determine the
standard for health screening and health promotion? The Guide
to Clinical Preventive Services39 represents one standard for
health screening guidelines. Evidence for screening and pre-
vention in older adults is still often lacking, or controversial.
For instance, the Guide continues to conclude that there is
insufficient evidence to recommend for or against screening
for prostate cancer, in spite of clear recommendations to screen
from the American Cancer Society and others. It is clear that
each practicing physician will have to follow the medical liter-
ature and evaluate the algorithms and guidelines that unfold
in the decade ahead. For each question, the evidence is being
examined and reexamined.

We can expect that in each area of health screening and
health promotion, guidelines will not be written in stone,
but will be reconsidered and reevaluated in the years ahead,
based on the evidence that is examined. Physicians and health
professionals caring for the elderly will witness tension and
debate as new guidelines are written. At any time, with the state
of evidence-based knowledge that we do have in preventive
medicine and health screening, there remains the differential
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between the physician’s intellectual acceptance and awareness
of these guidelines and the actual use of these guidelines on
a regular, consistent basis. Increasingly, geriatric practice will
rely on technology, such as electronic health records to ensure
consistent application of prevention and wellness guidelines.
Adoption of quality improvement strategies to provide consis-
tent practice will continue to be driven both by the demands of
our patients and, increasingly, the use of pay for performance
strategies by insurers including Medicare.

INTELLIGENT TREATMENT WITH ATTENTION
TO ETHICAL DECISION MAKING

The doctor should resist the temptation to treat a new problem
that is poorly understood with still more medications. The
question should be raised whether the present symptoms, such
as confusion or depression, might be related to current drug
use.

Therefore, the aphorism, “First, do no harm.” A similar
concept was stated by Seegal40 as the “principle of minimal
interference” in the management of the elderly patient. “First,
do no harm” and the “principle of minimal interference” should
be remembered when one reviews the abundant examples of
iatrogenic problems that the elderly experience.41,42

The principle of minimal interference can be applied not
only to drug therapy but also to other decisions, including
the use of diagnostic tests (the principle of diagnostic parsi-
mony), surgical intervention, and decision making in regard to
hospitalization or placement in a long-term care facility. The
principle of minimal interference may result in decisions that
are both humanistic and cost-effective; for example, a deci-
sion that the patient should remain in his or her own home,
despite limited access to medical therapy, rather than reside in
a long-term care facility; or the decision not to do a gastroin-
testinal workup in the evaluation of anemia when the patient
is terminal as a result of malignant brain tumor.

In the care of the elderly, there are times for minimal
interference and there are times for maximal intervention.
Again, certainly the patient with dementia caused by myxedema
deserves every effort to replace the thyroid hormone carefully.
The elderly patient with severe congestive heart failure sec-
ondary to rheumatic or congenital heart disease deserves full
consideration for definitive treatment, including surgery, for his
cardiac problems. The elderly patient with depression deserves
specific treatment for this very treatable disorder.

In the future, we will be faced with more and more diffi-
cult decisions of an ethical nature. For example, an 80-year-
old gentleman may present with a history of resection of an
abdominal aneurysm 15 years ago, multiple myocardial infarc-
tions, and multiple strokes causing severe dementia. His main
problem on the current hospitalization is pneumonia caus-
ing a worsening of his confused state. Because of periods of
sinus arrest, a pacemaker is considered. Should a pacemaker
be placed in patients with significant dementia? Should pneu-
monia be treated in patients with severe dementia or terminal

carcinoma? Difficult and ambiguous clinical problems such as
these will face the personal physician with increasing frequency.
The physician in the future will be called on to make complex
decisions according to the accepted traditions and values of
the specific religion, nation, and society or culture, with major
guidance from the patient’s stated wishes that were affirmed at
a time when the patient was fully competent.

In regard to all therapeutic decisions, a personal physician
is at an advantage if his or her understanding of the patient is
based on continuity of care. The physician then can consider
the patient in totality including psychological, spiritual, social,
family, and environmental factors. To recommend intelligently
any treatment plan, it is beneficial to have the knowledge of
home or institutional environment, the family constellation,
the availability of friends, access to transportation, and the eco-
nomic situation of the patient. Also, as the physician grapples
with complex decisions of an ethical nature, specific knowledge
of the patient’s value systems and beliefs is critically important.

INTERPROFESSIONAL COLLABORATION

The physician must understand when to call on other health
professionals, such as nutrition education, visiting home nurses,
social workers, psychologists, or representatives of community
agencies. One must know when to call for legal or financial
counseling. All physicians would do well to work in closer
harmony with the patient’s or family’s clergy or pastor.

The physician should know when to recommend specific
rehabilitative therapies. Specific use of physical, occupational,
recreational, and speech therapies are vital for the proper care of
certain problems. For example, the elderly patient with diabetic
neuropathy and flapping gait might benefit from bilateral leg
braces. Another patient recovering from stroke might benefit
from occupational therapy that should be used as a reintroduc-
tion of the patient to the activities of normal daily living, and
not simply as a recreational or diversionary therapy.

The improvement in health care of the chronically ill elderly
requires that health professionals work together for the best
interest of the patient. What is required is a genuine collabora-
tive effort to act in a unified fashion to bring about a system that
will best meet the needs of the frail elderly. This collaboration
will be even more important as more community-based, long-
term care options involving home care, home hospice care, and
other services, and as care of patients with multiple, complex
comorbidities becomes the norm.

RESPECT FOR THE USEFULNESS AND VALUE
OF THE AGED INDIVIDUAL

Much in our society works to reject or devalue the aged. We are
certainly living in a youth-oriented era and a physician must
guard against viewing the elderly as useless, insignificant, or
worthless. This lack of respect and devaluation occurs in soci-
ety at large, in the workplace, in the family, in the entertainment
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media, but it should not occur in the doctor’s office or other
clinical settings. The anthropologist knows other cultures and
societies in which the elders of the community are most valued.
An hour of watching American television is instructive to wit-
ness the youth orientation of our society. It is unfortunate that
many elderly patients report that previous physicians treated
them poorly because the patient was old.

An exceptional book, although not actively directed to the
elderly, is Respectful Treatment: A Practical Handbook of Patient
Care.43 The author, Martin Lipp, describes the therapeutic ben-
efit of respect in the doctor–patient relationship, especially
in dealing with those we consider problem patients: In the
angry patient; the dependent, passive patient; the complaining,
demanding patient; the denying patient; the overly affectionate
patient; the mentally ill patient; and so on, respect is therapeu-
tic. Many patients feel weak, vulnerable, and demonstrate low
self-esteem by virtue of age, illness, and various psychological
and personality factors. Respect is a message to the patient that
quickly brings about a sounder doctor–patient relationship.

Discussions are held on the subject of calling patients, and
elderly patients in particular, by their first name or by their last
name proceeded by Mr., Mrs., or Ms. An immediate demon-
stration of respect is to call the elderly patient by their family
name with Mr., Mrs., or Ms. used appropriately.

The next 20 years will see considerable social change with
redefinition of the age for retirement and other entitlement
plans. We hope that social and economic changes will allow
the elderly to function as a continuing resource in our soci-
ety. We can expect to see reduced restrictions on older work-
ers with particular reference to mandatory retirement. We can
also expect to see more educational programs that will provide
skilled training, job counseling, and placement for older men
and women to initiate, enhance, and continue their voluntary
participation in the workforce. We should anticipate the break-
down of stereotypes and greater recognition of the value of the
elderly as a human resource.

There are many social forces at play. In 1930, 54% of men
aged 65 years and older were in the work force. Then in 1960,
31% were working. Compare this to 2003 when 18.6% of men
and 10.6% of women were working. Interestingly, participation
in the workforce by men aged 65 years and older had declined
steadily from the 1950s through the 1980s, because of improved
pension and Social Security benefits. Participation leveled off
in the 1990s, and has actually increased slightly since 1993.
Meanwhile, women aged 65 years and older have had a steady
10% employment rate since 1950. As the Baby Boomers begin
to reach 65 years in 2011, it remains to be seen what decisions
they will make about employment beyond the age of 65 years.1

Evaluation of workers aged 51–56 years in 1992 and 2004
as part of the Health and Retirement Study suggests that lower
rates of retiree health insurance from employers, higher levels
of educational attainment, and lower rates of defined benefit
pension coverage have led significantly more workers from the
2004 cohort to expect to work past the age of 65 years, compared
to the 1992 cohort.44 Many older workers indicate that they
would prefer phasing down and continuing to do some paid

work when they retire. Others approaching retirement or in
retirement opt for a retirement career. There are many in good
health, who have financial stability or a satisfactory pension,
who would prefer to pursue a retirement career with passion.
This may be part-time or full-time. The person retiring today
at age 65 years or younger may enjoy a retirement career that
might span 10–20 years. Society must allow elders to fulfill such
roles and to retain the wisdom that has accumulated with time.
At the same time, there are those approaching retirement who
would not want or be able to continue employment, whether
in their former role or in new roles that could be created. All
of these variations need to be considered in counseling our
patients.

COMPASSIONATE CARE

In an increasingly technological society, caring and compassion
must be foremost in the practice of medicine. We must avoid the
possible dehumanization that takes place when patients sim-
ply become subjects for study and treatment. Every year in the
United States, we are seeing new accomplishments in med-
ical technology and specialization. Computed tomography,
computerized nuclear medicine, magnetic resonance imag-
ing, positron emission tomography, organ transplants, achieve-
ments in cardiovascular surgery, achievements in hemodialysis,
and achievement in intensive and critical care all have become
part of our routine medical environment. In such a medi-
cal world, it is imperative that compassionate care not be lost
in daily encounters between health professionals and elderly
patients.

In all the great religions, various forms of a Golden Rule
are stated. Many religions teach “You must love your neighbor
as you do yourself,” and, “What you do not want done to your-
self, do not do to others.” Surpassing new technical achieve-
ments and new specialized knowledge is the need to express
compassion.45 The physician’s duty is “to cure sometimes, to
comfort always.”

Critically important is the attitude of the doctor toward the
elderly patient. Is the physician willing to spend time with the
patient? Is the physician willing to be involved in the chronic and
long-term aspects of the patient as well as in the acute illness?
Is the physician concerned with the social, psychological, and
family aspects of the patient, in addition to clinical and organic
aspects?

Care and compassion mean that the physician must dis-
pense sufficient time in her encounters with elderly patients.
There is evidence in one study46 that physicians spend less time
with elderly patients than with younger ones. Fifteen to 20
minutes may be minimal time to conduct a visit in the office,
home, hospital or long-term care facility. A total of 1.5 hours,
not necessarily in one sitting, may be required to complete
an examination of a new patient, particularly in the presence
of multiple complex problems. More time will be required in
each encounter if the various functions of counseling, psycho-
logical support, health maintenance, and prevention are to be
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accomplished, in addition to making decisions about treatment
and possible rehabilitation.

Examples of failure in caring and compassion include the
physician who waves at the door of the patient’s room; the physi-
cian who quickly resorts to psychotropic drugs in the office,
rather than taking the time to listen; and the physician on
teaching rounds who never sees the patient and who limits her
discussion to laboratory studies or some specific, interesting
aspect of the case in a nearby conference room.

The physician should be a good listener and read between
the lines what the patient is saying. Often, by nonverbal means,
the physician can express warmth, understanding, or sympathy.
Staying close to the patient and maintaining eye contact is
helpful. Sitting adjacent to the patient’s bed or sitting on the
edge of the bed in the hospital or long-term care facility brings
the doctor right into the patient’s small universe. The physician
might put a hand on the patient’s shoulder and pat or touch the
patient or hold hands at appropriate points during the visit. As
previously stated, however, the physician faced with increasing
pressures, may not be present for the patient.32

As the revered physician, Eugene Stead, Jr., would say:
“What this patient needs is a doctor.”47 Our elderly patients,
and in fact, all of our patients are yearning for a physician
who will listen and understand. Again, we remember Peabody’s
words,24 “The good physician knows his patients through and
through, and his knowledge is bought dearly. Time, sym-
pathy, and understanding must be lavishly dispensed, but
the reward is to be found in that personal bond that forms
the greatest satisfaction of the practice of medicine. One of the
essential qualities of the clinician is interest in humanity,
where the secret of the care of the patient is in caring for the
patient.”

CHANGING TIMES IN HEALTH CARE

In the performance of these essential aspects of care of the
elderly patient, the physician may be distraught that these are
difficult times and a revolution in health care is looming. Physi-
cians and other health professionals may feel discouraged dur-
ing this period of cost-containment, evolving pay for perfor-
mance rules, increased competition, the malpractice threat, and
other forces in health care reform taking place today. The physi-
cian may be disheartened by a system that frequently rewards
performing a procedure over talking to the patient; that exces-
sively scrutinizes and profiles the physician in the hospital; and
that may often seem to emphasize the financial bottom line
rather than excellence of patient care. Despite this tug of war,
the physician must simply have faith that patient care that is
compassionate and humane, care that is characterized by con-
tinuity, care that is sensitive to psychosocial and family issues,
and care that is characterized by all the other essential principles
will endure. Although the organization of health care delivery
will undoubtedly change, we can expect that society will ulti-
mately demand a quality of care that we would each want for
ourselves. The authors can visualize that social pressure will

enforce the maintenance of quality of care, patient satisfaction,
and the fulfillment of the professional ethic of medicine and
the other health care professions. The example of the Federal
Aviation Agency to the aviation industry (that is characterized
in this country by high standards of safety and quality) has
been cited as one model that the current changing health care
system might follow.

We have discussed previously the work of Frankl25,26 and
Yalom,27 and the presence of an existential vacuum. The physi-
cian caring for 80- and 90-year-old patients must be prepared
to hear the patient utter, “I do not know why I’m still here” or,
“I do not know why God does not take me away. I have lived
long enough.” The physician must be alert to the presence of
depression and suicidal ideation. If the physician’s assessment
is that these statements do not represent suicidal thoughts,
then the physician must be prepared to respond to rumina-
tions about death that are heard commonly in the very elderly.
Without entering too much into the world of theology, it might
be appropriate for the physician to say such things as, “That is
not for you to decide or ponder. There must be a reason you
are still here. Apparently, God must want you here for some
reason. There is the friendship that you and I still enjoy, and
the friendship that you enjoy with the visiting nurse (or home
health aide). You have your nephew in New Hampshire and his
family. You may see him only three or four times per year, but
I know that you both care about each other. Again, your being
here is not really for you or me to decide. All of us must make
the best of each day while we are still here.”

What about the extraordinarily independent patient who is
feisty and maybe a bit eccentric? The patient will not accept what
seems to be needed treatment or will refuse home health aides
or daycare. Others have divorced themselves from the medical
system, at least for the present time, because of past experience
that was burdensome, expensive, and seemingly unnecessary.
Some will refuse supports such as having health aides because
they do not want the burden of strangers in the home or the
expense of this assistance (even though they can afford it). They
do not want to divert their savings in case they need it in the
future, or not to reduce an inheritance to a loved one. They
may recall bad experiences with a series of dentists whose bills
ran into thousands of dollars. The patient may be wary of the
medical system that, each time she suffered a fractured verte-
bra related to her osteoporosis, kept her in the hospital emer-
gency room for 12–36 hours where she underwent repeated
bone scans and other seemingly needless tests. It would seem
prudent to state the case for what is reasonable, but to allow
as much self-determination and autonomous action as possi-
ble. This respect for the patient’s autonomy may help cement
or enhance the doctor–patient relationship. Many elderly who
exhibit extraordinary independence appear to do well despite
their selective lack of participation in medical care or other
support systems. Segerberg in Living To Be 100 describes
anecdotally manifestations of exceptional independence in
1,200 centenarians.48 Extraordinary independence needs to be
studied more as a positive factor in successful aging, at least in
some individuals.
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HELPING THE DISCONNECTED FAMILY

Although there are American families that resemble the Nor-
man Rockwell portrait, there are many others that do not.
Many teenagers and young adults are thinking of the future
and are not able to identify with their parents or grandpar-
ents. Many middle-aged people are still thinking of the future,
and still unable to identify with their elderly parents. Each is
in a separate compartment and has difficulty with the cul-
tural diversity that exists between generations. The members
of each generation may have their own dress and hair code,
music, values, religious beliefs, friends, and traditions. If they
gather for Thanksgiving or a wedding, it may be an ordeal.
The parents may not want the grandparents to know that the
grandchild is having problems with drugs. The parents may
have moved away from a faith community that was of great
meaning to the grandparents. Secrets may be commonplace
between members or branches of a family about marital status
or financial problems. In fulfillment of independent living with
each generation determining its own existence, there is a dis-
connectedness, separation, isolation, and loneliness that each
generation feels, particularly the elderly who are not busy with
work or child-raising, and are disappointed over their lack of
connection with their children and grandchildren. Elders may
feel dejected, wishing for more contact with their family mem-
bers, their community, or other people, and the elders simply
may not be able to make these connections. They may especially
be separated from young people who have chosen a new direc-
tion for their lives. The physician caring for the elderly must be
prepared to deal with distant children, family estrangements,
families rocked by divorce recently or 30 years ago, and, in gen-
eral, the lack of a support system. Understanding of principles
of family systems and family therapy is necessary. Whether it is
in caring for the frail, disabled elder who suddenly cannot take
care of herself, or whether it is in providing end-of-life care, the
physician must be able to deal with these complexities.

END-OF-LIFE CARE: DYING WELL

As a society, we are beginning to realize that dying in America
is often not optimal, and there is a crying-out that end-of-life
care must be improved. The negative aspects of how the dying
process is handled by the medical profession and by families
and their community has created a demand for assisted suicide.
Nonetheless, there are many alternatives to assisted suicide that
can improve the care of the dying patient. The greatest danger
of assisted suicide or euthanasia in the era of cost-cutting is that
society or patients themselves will decide that their lives are not
worth living.49,50 Woody Allen said, “Think of death as cutting
down on your expenses.” At a time when cost containment is
paramount, we must fear for the frail, debilitated elderly, those
who have been marginalized as a result of Alzheimer’s disease
and other major disorders.

There are many initiatives in medical care, teaching, and
research that are focusing on improving the care of the

dying.51 This has been called “dying well,”49,52,53 “living while
dying,” and “physician-assisted living.” At first, we thought that
there was a rising interest in living wills and other advance direc-
tives to be made with fully informed consent by a competent
patient. Many elderly have witnessed burdensome, expensive,
and what appeared to be futile care provided to their friends
and loved ones, and this has led to the importance of these
health care directives, supported by the Cruzan Supreme Court
decision and the Patient Self-Determination Act.54 Although
many still are lacking in the use of advance directives, the sad
case of Terri Schiavo has led many to take the step of preparing
an advance directive.

Society is crying out for a paradigm shift in which people
can “die well” or continue to enjoy their family and loved ones
and other treasures until their death. Pain must be alleviated,
and we are near a point where all pain in the dying will be man-
ageable. All physicians need to understand and use palliative
care appropriately.

The paradigm shift calls for a change not only in physician
practices but also in the public’s thinking. The patient dying well
at home need not be required to go to the hospital for the final
moments. We can expect that more terminally ill patients will
choose to be at home to die with proper care from family, aides,
caregivers, and volunteers, and as a profession we should respect
and support the terminally ill patient’s wish to die at home.53,56

Doctors and health professionals and patients and families will
have to speak more openly about what is occurring and what
options are available, particularly offering the possibility of
comfort care and hospice principles. Home care, whether the
patient will be taken care of at home or participating in a home
hospice program, will be a choice that our patients will make
with greater frequency, and we can anticipate a marked increase
in attention to home care in our health care system in the years
ahead.

Byock53 speaks of the prospect for growth at the end of
life. Dying can represent a time of love and reconciliation, a
time of transcendence of suffering. We can expect a new era in
care at the end of life.53,56 We must ensure greater continuity
of care for dying patients. We must provide greater support to
those caring for the dying and their family members. Again,
we must provide more information about treatment choices to
dying patients and their families. As stated previously, doctors
and hospitals must treat their patients’ pain. We must translate
to the American people what Dyck and Lynn and Byock and
others have been proposing: that the possibility of dying well
exists and that Americans should not be separated by a curtain
from the dying process. Americans can more frequently die
at home or in other care settings where they are surrounded
by loved ones, and without the sword of pain as a threat. The
patient’s family and friends, the patient’s faith community, the
patient’s doctor and the entire hospice team are all there while
the patient lives to provide comfort, love, support, and spiritual
counseling, and they will also be there in the bereavement
period. America is crying out for this change to take place. We
can expect that this will be the role of all primary care doctors
as well as other health professionals in the years ahead.
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Assessment of the Older Patient

John D. Gazewood, MD, MSPH

Function is the filter through which physicians and others car-
ing for older patients must view them to provide optimal care.
Assessing function is necessary for a number of reasons – older
adults are more heterogeneous in their functional capacities
than younger adults, functional capacity correlates highly with
quality of life,1 and function in and of itself is an important
outcome in older patients. Functional status is also an impor-
tant predictor of outcomes, such as mortality and institution-
alization, in a variety of settings,2,3 and changes in functional
capacity frequently signal changes in an individual’s health.
Unfortunately, physicians are frequently unaware of or under-
estimate their patients’ functional limitations.4 Limiting the
approach to older patients to a biomedical or even biopsy-
chosocial approach is likely to result in care that at best fails to
meet the needs of an older patient, and at worst may cause harm.

COMPREHENSIVE GERIATRIC ASSESSMENT

Comprehensive geriatric assessment (CGA) is “a multidisci-
plinary evaluation in which the multiple problems of older
persons are uncovered, described, and explained, if possible,
and in which the resources and strengths of the person are cat-
alogued, need for services assessed, and a coordinated care plan
developed to focus interventions on the person’s problems.”5

The goals of CGA are to improve diagnostic accuracy, opti-
mize medical treatment and outcomes, improve functional sta-
tus, recommend the most appropriate living environment, and
minimize unnecessary use of services.6 While investigators con-
tinue to refine the model of CGA, principles of geriatric care
garnered from these trials have become more widely adopted
in a variety of clinical settings.

The process of CGA involves a team of health care providers,
often a geriatrician, a nurse practitioner, and a medical social
worker. Geriatric psychiatry, pharmacy, nutrition, and phys-
ical and occupational therapy are other disciplines that may

participate in CGA in some settings. This multidisciplinary
team uses a systematic approach that incorporates validated
assessment tools to assess multiple domains of function, includ-
ing the physical, mental, social, functional, and environmental.5

The team meets and develops recommendations based on
results of the evaluation – the integration of information and
the multidisciplinary perspectives brought to bear on this infor-
mation facilitate its translation into a rational plan of care.5

This multidisciplinary approach to CGA has been rigor-
ously evaluated in a variety of settings, including the home,
outpatient clinic, inpatient consultation services, and inpatient
geriatric units,6 and the evidence that incorporating functional
assessment improves patient outcomes is derived from these
studies. In a landmark meta-analysis, Stuck et al.7 obtained
original data from the authors of 28 randomized controlled
trials with a total of 4,959 patients in intervention groups and
4,912 patients in control groups. The meta-analysis authors
combined data and evaluated both the combined data and
the data based on the site of the CGA intervention, sepa-
rately evaluating CGA in geriatric evaluation and manage-
ment units (GEMU), inpatient geriatric consultation services
(IGCS), home assessment (HAS), home assessment following
hospital discharge (HHAS), and in outpatient clinic settings
(OAS). Overall, the mortality rate was reduced by 14% at 12
months, hospital admission rate was reduced by 12%, insti-
tutionalization reduced by 26% and there was no effect on
functional status. In the site-based analysis, GEMU, HAS, and
IGCS-based interventions reduced mortality; GEMU, HAS,
and HHAS decreased institutionalization, HAS reduced hos-
pitalization, and GEMU and IGCS improved cognitive status.
Interestingly, outpatient CGA had no positive effect on any of
the measured outcomes.7 Stuck and associates examined the
effects of characteristics of the various interventions on out-
comes and found that four covariates influenced effectiveness.
Programs that excluded either the very healthy or the very
ill were more likely to show benefit, as were programs that
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maintained control over implementation of recommendations
and programs that provided long-term ambulatory follow-up
of patients.7 This analysis confirmed earlier hypotheses that
targeting of CGA intervention to a population likely to benefit
was important and that control of implementing CGA recom-
mendations and follow-up was also important for benefit.5

Additional studies examining functional interventions have
continued to show both the promise and limitations of incor-
porating functional assessment into care of elders. In a meta-
analysis of home visit programs, Stuck et al.8 showed that
programs including CGA improved functional status, whereas
those that did not had no effect on functional status. A large
multicenter Veterans’ Administration trial in which inpatient
and outpatient geriatric clinic care were compared with regular
inpatient and outpatient care showed that inpatient geriatric
care resulted in better functional status at discharge, and out-
patient geriatric care resulted in better mental health at 1 year.9

The authors speculate that the diffusion of geriatric care princi-
ples into general medical inpatient wards and outpatient clin-
ics may have lessened the effect of the intervention in this
trial.

EVIDENCE SUPPORTING FUNCTIONAL
ASSESSMENT IN PRIMARY CARE SETTINGS

Several CGA trials were performed in primary care settings or
incorporated delivery of interventions in primary care settings
into their design. A trial in community-dwelling elders coupled
the use of CGA with an intervention to empower patients to
speak to their primary care physicians, and close communica-
tion of the CGA team with the primary care physician improved
mortality, function, emotional well-being, mental health, and
pain outcomes. This study demonstrated that treatment recom-
mendations provided in primary care settings can be effective.10

A 2-year randomized trial of interdisciplinary primary care in
a group of veterans showed that a multidisciplinary interven-
tion that included an interdisciplinary assessment improved
functional status, health perception, social activity, depres-
sion, life satisfaction, cognitive function, and lessened clinic
visits.11

Several groups have investigated the effectiveness of cou-
pling brief educational interventions by physicians with brief
functional screenings and focused physician feedback. In a
study conducted in a general medicine training practice,
patients completed a brief functional assessment tool that
was used to generate computerized feedback reports list-
ing functional deficits, linking them to the patient’s medical
problems and suggesting management interventions. After 6
months, patients in the intervention group had better emo-
tional well-being and fewer limitations in social activities.12

Moore et al.13 studied the effectiveness of a 10-minute office
staff–administered screening. Physicians received brief, writ-
ten evidence-based intervention recommendations for patients
with identified conditions. At 6 months, patients in the study
group were more likely to have hearing impairment identified

and evaluated, but there were no differences in health sta-
tus. Both office staff and physicians found the brief screen-
ing instrument useful and feasible. In a large trial in Great
Britain, community-dwelling elders were randomized to a uni-
versal indepth in-home evaluation or to a brief screening fol-
lowed by an indepth evaluation if targeting criteria were met.
Participants were then randomized to follow-up by their gen-
eral practitioner or a local geriatrician. The study showed a
trend toward lower rates of institutionalization in the universal
evaluation group and slight improvement in social interaction
among the group followed-up by the geriatrician.14 The basi-
cally equivalent outcomes between the general practitioner and
geriatrician groups suggest that general practitioners are capa-
ble of managing functional deficits and medical problems in
patients once these problems have been identified.15

TARGETING COMPREHENSIVE GERIATRIC
ASSESSMENT

Targeting CGA to the appropriate patient is key to its
effectiveness,6,7 and no benefit has been shown in studies that
have included elders who were too well or too ill.16 Most fre-
quently, CGA is targeted at older patients at risk for progressive
disability. These individuals exhibit decline in physiological
reserve in a number of organ systems, making it harder for
them to respond to intrinsic (disease) or extrinsic (environ-
mental) challenges to their physiological or functional status –
they are “frail.” If individuals progress along this pathway of
physiological and functional decline, they may pass a “point
of no return,” where continued physiological and functional
decline leading to disability and death is inevitable; CGA will
not help these patients. It is important to keep in mind that pro-
gressive decline is not inevitable. Many elderly who are at risk
for frailty and functional decline frequently transition between
states of functional impairment and disability.17 Individuals
who have longer or more frequent episodes of disability are at
greater risk for recurrent, prolonged, or inevitable functional
decline.18 On the other hand, individuals who are not frail may
be too healthy to garner benefit from CGA.

The purpose of targeting is to identify elders at risk for
progressive disability. Targeting criteria, tested empirically in
a number of studies, include diseases that serve as markers
for physiological impairment, evidence of functional impair-
ment or disability, and geriatric syndromes that may be mark-
ers for underlying frailty (Table 2.1). Targeting criteria include
exclusionary criteria that identify individuals who are too ill or
too severely impaired to benefit from a comprehensive multi-
dimensional assessment.11,19,20

INSIDE THE BLACK BOX: WHAT HAPPENS
IN CGA PROCESSES?

What happens in CGA? What problems are discovered? How
are they addressed? A few studies provide some insight into the
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Table 2.1. Targeting Criteria

Age ≥75 years

Functional status: ≥1 ADL deficiency; falls; poor self-rated health

Medical utilization: ≥1 hospital admission in past year;
≥6 physician visits in past year; ≥5 prescription medications

Medical conditions: coronary artery disease; diabetes mellitus;
depression; urinary incontinence

Social: absence of a caregiver

CGA process. In a pilot study in which outpatient CGA was
assessed, 528 interventions were developed for 139 patients.
Prioritization of these interventions by the CGA team geria-
trician resulted in 139 “most important” recommendations:
general medical problems (30%); depression (21%); inconti-
nence (19%); musculoskeletal problems (12%); hypertension
(8%); functional impairment (6%); and falls, visual and hear-
ing problems, and other problems (5% or less).21 In a 3-year
study of home-based CGA, geriatric nurse practitioners iden-
tified an average of 19.2 problems/patient and made 5,694 spe-
cific recommendations. Approximately, 66% of patients had
a medical problem, 23% a mental health problem, 19.8% a
social problem, and 17% a functional problem. Slightly over
50% of the recommendations involved self-care activities, such
as performing Kegel exercises or increasing fluid intake; 29%
involved referral to a physician, most commonly to change a
medication, discuss an examination finding or functional prob-
lem, or to request a treatment or procedure; and 20% involved
referral to a nonphysician health professional or community
service.22 Repeated annual assessments yielded an average of
two new medical problems and one new psychosocial problem
per patient each year.23 The variable rates of problems found
in these studies likely relate to heterogeneity between patient
populations and the intensity and comprehensiveness of the
intervention.

Another important consideration in achieving success in
CGA settings is the degree of adherence to the recommenda-
tions generated in the process.10 Physicians, family members,
and patients often have widely divergent goals.24 A cohort study
of caregivers of patients who underwent CGA found higher
rates of adherence to treatment recommendations if caregivers
agreed with them.25

FUNCTIONAL ASSESSMENT IN PRIMARY CARE
SETTINGS: MAKING IT WORK

CGA is not widely available and there will not be enough geri-
atricians to provide care to an aging populace.26,27 Most older
adults will continue to obtain most of their care from family
physicians, general internists, or mid-level providers working
in collaboration with physicians.27,28 These professionals must
be competent in comprehensive evaluation and management

of most of the older adults for whom they care. The evidence
presented thus far allows for some broad recommendations to
be made on how to perform a comprehensive evaluation in a
busy primary care setting. First, not all patients require a com-
prehensive evaluation. Using a brief screening tool based on
targeting criteria can identify patients who may benefit from
a more comprehensive evaluation and will help practices to
focus limited resources toward patients most likely to benefit
(Grade A).∗ Second, a systematic process should be used when
performing either a screening assessment or a comprehensive
assessment (Grade A). This will ensure that important aspects
of the evaluation are not overlooked. Third, validated instru-
ments should be used whenever available (Grade A). Fourth,
the physician does not have to obtain all of the information
needed to complete either a screening evaluation or a compre-
hensive evaluation. Patients and their caregivers can complete
some instruments, medical assistants or nurses can complete
other assessment instruments, and the physician can use out-
side resources for other parts of the assessment (Grade B).
For example, a referral to a home health agency can help the
physician in obtaining assessment from a home health nurse, a
physical therapist, and a social worker. Finally, working with the
patient, family, and caregivers, physicians and patients should
develop a prioritized list of goals that will make patient and
family adherence to interventions more likely (Grade A).

MAKING FUNCTIONAL ASSESSMENT WORK:
PICKING AN INSTRUMENT

There are a plethora of instruments available to assess func-
tional domains. Characteristics to consider in selecting an
instrument include its validity, reliability, responsiveness, and
ease of administration. Of course, the most important con-
sideration in choosing an instrument is that its use will lead
to improved outcomes for patients. Because all CGA trials use
assessment instruments, it is reasonable to believe that their use
leads to better patient outcomes.7,23

A valid instrument measures what it is intended to mea-
sure. Validity is typically assessed using content, construct, and
criterion validity. A measure with content validity makes sense
to experts and to patients who take it: It looks like it addresses
the area of concern. Construct validity refers to how well the
instrument measures the theoretical construct underlying the
instrument. Predictive validity is one way that construct validity
is assessed. For example, an instrument measuring functional

∗Grades of Recommendation are those developed by the Centre for
Evidence-Based Medicine, Oxford, and are available at: www.cebm.net/levels
of evidence.asp

Grade A: consistent level 1 studies
Grade B: consistent level 2 or 3 studies or extrapolations from level 1 studies
Grade C: level 4 studies or extrapolations from level 2 or 3 studies
Grade D: level 5 evidence or troublingly inconsistent or inconclusive studies
of any level.
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Table 2.2. Sources of Electronic Instruments

Product/Site Assessment Tool Comments

InfoRetriever

Available from Infopoems.com

MMSE

GDS (5 question)
Fall Risk Calculator

Subscription only.

Desktop version available

GeriatricWeb, available at:
geriatricweb.sc.edu/

MMSE
Depression Scale
BMI calculator

Web site with links to instruments
(online and PDA) on other sites

Geriatrics at Your Fingertips, available at:
www.geriatricsatyourfingertips.org/
default.asp

Mini-cog
GDS (5 question)
Lawton IADL scale
ADL scale
Reuben hearing screen

Available in web-based version, and
PDA version. PDA version automates
instrument scoring

impairment should be associated with outcomes, such as nurs-
ing home placement, that would arise from functional impair-
ment. Criterion validity measures how well an instrument com-
pares with a criterion or gold standard. Sensitivity, specificity,
and predictive value are how criterion validity is typically mea-
sured in the clinical literature. Diagnostic accuracy of instru-
ments is also measured and compared by using a receiver-
operating curve. By plotting the true-positive rate (sensitivity)
against the false-positive rate (1-specificity) a curve is con-
structed. Instruments with a larger area under the curve (AUC)
are more accurate.

A reliable instrument measures in a reproducible fash-
ion. Reliability requires internal consistency and reproducibil-
ity. Internal consistency, usually measured with the Cronbach
alpha statistic, is a measure of how closely different items in an
instrument relate to each other. A Cronbach alpha value of 0.7
or greater indicates acceptable internal consistency. A repro-
ducible measure shows good interrater, intrarater, and test–
retest reliability, that is, results within and between observers
and results for the same patient when a test is repeated over a
short period of time, are stable.

Responsiveness indicates how well an instrument can deter-
mine meaningful changes over time. Ceiling and floor effects,
which indicate the upper and lower limits of an instru-
ment’s measurement range, limit instrument responsiveness.
For example, an activities of daily living (ADLs) scale is not
likely to give a meaningful picture of a functionally indepen-
dent person, as this person’s function is above the ability of the
instrument to discriminate meaningful changes (ceiling effect).

The properties of functional assessment instruments can be
affected by characteristics of the population in which they are
developed. Language, culture, education, socioeconomic sta-
tus, and severity of a condition can all affect the performance
of an assessment tool, either changing the scoring or rendering
the instrument altogether useless in a given population. In gen-
eral, it is best to use only instruments that have been validated
in a population that is similar to the intended target population
(Grade D).

It is also important to consider more practical aspects
of instrument administration. Functional assessment tools
can be completed by the patient, a proxy, or through direct
observation. Patients overestimate their functional capacity in
comparison to proxy measures or direct measurement.29 It
may sometimes be necessary to assess certain aspects of func-
tion with several different instruments or sources of informa-
tion, particularly if an individual’s reported functional status
is not congruent with other measures or one’s general clinical
impression. Ease of use is, from a practical standpoint, one
of the most important considerations in selecting a functional
assessment instrument. Instruments should not take too much
time to administer, they should not impose too great a bur-
den on a patient or caregiver, and they should be fairly easy to
score. Many instruments are available that can be filled out by
the patient or caregiver. Office staff or other health personnel
can complete others. None require that a physician administer
them, although clinicians can find observation of the patient
during instrument completion helpful in formulating clinical
impressions. Many instruments are now available in electronic
format for personal digital assistants or via the Internet. These
programs allow for automated scoring and make some instru-
ments easier to use (Table 2.2).

MAKING GERIATRIC ASSESSMENT WORK:
PUTTING IT TOGETHER

The components of geriatric assessment are listed in Table 2.3.
Although the physician or mid-level provider will complete
the history and physical examination, much of the informa-
tion can be obtained before the appointment through use of
a questionnaire. Because the presence of known functional or
other deficits may affect the examination process, exploring this
information before performing the history and physical exami-
nation will increase efficiency (Grade D). A highly capable office
assistant can perform a detailed assessment. For example, in one
family medicine office, a 22-minute assessment performed by
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Table 2.3. Domains of Geriatric Assessment

Physical health

Traditional history and physical examination

Hearing and vision screen

Oral and dental health

Continence assessment

Gait, mobility, and falls risk assessment

Nutrition assessment

Functional ability

ADLs

IADLs

Performance measures

Mental status

Cognitive function

Depression screening

Social support

Social history

Advanced directive

Caregiver burden

Finances

Environment

an office assistant identified at least one new or incompletely
treated geriatric problem in 68% of patients.30

History and Physical Examination

As in all medical endeavors, a thorough history is necessary to
ensure diagnostic accuracy. Accommodations must be made
for barriers to communication. Having a pocket talker avail-
able and speaking clearly in a low-pitched voice while look-
ing directly at the patient will improve communication with
a hearing impaired person. Providers must also be prepared
to provide interpreters for patients with limited English profi-
ciency. Many older patients will be accompanied by a caregiver,
often a spouse or adult child. Incorporating this third party
into the encounter, while maintaining primary focus on the
patient is a necessary skill. The caregiver can corroborate and
expand on a patient’s history and will provide important his-
torical information when the patient has cognitive impairment.
Establishing rapport and a good working relationship with the
caregiver will also be helpful in maximizing the therapeutic
effect of your relationship with the patient.

The history should explore acute and subacute problems,
with a particular focus on problems that have affected function.
In the patient with a recent functional decline, delineating the
impairments contributing to the decline will help determine

prognosis and therapy. For example, difficulty dressing could
result from cognitive impairment, weakness secondary to a
stroke, or a frozen shoulder. The history includes a review of
chronic medical conditions, resulting end-organ damage, and
the medical, surgical, psychiatric, and obstetric history, includ-
ing immunizations. The history should also review episodes of
disability and length of disability, because both increase future
risk of disability.18

A substance use history, including tobacco, alcohol, and
other drugs should be obtained. Inquire about all forms of
tobacco use, not just cigarettes. Screening for alcohol use should
be done using items derived from the AUDIT tool and should
address both frequency and intensity of drinking (Grade A).
The first question is “How often do you have a drink containing
alcohol, including any beer, wine, or liquor/spirits?” Follow-
up questions are 1) On average, how many days per week do
you drink alcohol? 2) On a typical day when you drink, how
many drinks do you have? and 3) How often do you have
three or more drinks on one occasion? A positive screen is
more than one drink a day or more than three drinks on any
occasion.31

Thorough review of the patient’s medications may be one
of the most important components of a thorough assess-
ment. Outpatient CGA programs were found to reduce the
risk of serious adverse drug reactions in a recent randomized
trial. The most commonly implicated classes of medications
were cardiovascular, central nervous system, antimicrobials,
hormones, and blood modifying agents.32 Patients should be
asked to bring all of their medications, including vitamins and
supplements. Every medication should have an appropriate
indication for its use, the dose should be appropriate for the
patient, and potential drug interactions should be identified.
Based on a recent comparison of commercially available prod-
ucts, Epocrates Pro has the most accurate drug interaction pro-
gram.33 The social history should elucidate the patient’s sources
of support, including emotional, spiritual, physical, and finan-
cial sources. Understanding the patient’s educational, occupa-
tional, and avocational history will provide a richer picture of
the patient. The family history, although perhaps less important
than in younger patients, can still provide useful information
regarding the longevity and late-life health of the patient’s par-
ents and siblings, as well as information that may influence
screening decisions for certain cancers.

The review of systems should address changes in hearing
and vision, oral, and dental problems. The review of systems
should also include questions targeting geriatric syndromes.
The review of systems is one aspect of the history that could be
efficiently obtained in questionnaire format, assuming that the
patient or caregiver is functionally literate.

Physical Examination

Vital signs should include supine and standing pulse and blood
pressure, weight and height, and determination of body mass
index (BMI). If a patient is unable to stand, height can be
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estimated using the length of the patient’s lower leg.∗,34 Office
staff can assess vision using a Snellen or a handheld chart. Hear-
ing is best assessed using a handheld audiometer, the Audio-
Scope (Welch Allyn, Inc., Skaneateles Falls, NY). This audio-
scope is easy to use, and office staff can screen the patient for
hearing loss by setting the sound intensity to 40 dB. The audio-
scope delivers a pretone at 60 dB, and then delivers 40-dB tones
at 500, 1,000, 2,000 and 4,000 Hz. Patients fail the screen if they
are unable to hear either the 1,000 or 2,000 Hz frequency in
both ears, or cannot hear both the 1,000 and 2,000 Hz frequency
in one ear. The sensitivity of this test ranges from 94% to 97%,
with specificity values of 69% to 80%. Alternatively, a brief
self-response questionnaire, the Hearing Handicap Inventory
for the Elderly-Screening version can be used. With a cut-off of
10 points, the sensitivity ranges from 63% to 80%. The whis-
per test, although easy to perform, has uncertain reliability and
accuracy.35

Examination of the head and neck should include assess-
ment of oral and dental health. Oral and dental problems are
highly predictive of poor outcomes. Poorly fitting dentures,
broken teeth, missing teeth, carious teeth, gingivitis, and peri-
odontitis can all contribute to poor oral intake, and the latter
three may produce inflammatory mediators that can lead to
functional decline.36 Thorough musculoskeletal and neurolog-
ical examinations are especially important in the presence of
functional impairment.

All elderly patients who are targeted for a geriatric assess-
ment should undergo systematic assessment of cognition,
affect, functional status, falls, continence, nutrition, environ-
ment, and social support, based on incorporation of assess-
ment of these domains in multiple CGA trials (Grade A).
Selected instruments available in the public domain are listed in
Table 2.4, along with web addresses.

Cognitive Assessment

Cognitive impairment can be secondary to dementia, delirium,
depression, and aphasia, among others. A complete assessment
of mental status includes evaluation of attention, executive
function, memory, orientation, language, visuospatial abilities,
psychomotor speed, and intelligence. None of the instruments
typically used in primary care office settings addresses all of
these domains.

Many of the instruments used for mental status testing
in the office setting have low sensitivities and high specificities,
meaning that in a population of older patients in whom demen-
tia is prevalent, a positive test is likely to be true, and a negative
test may frequently miss a patient with cognitive impairment.

∗Alternative height calculations using knee-to-heel measurements:

with knee at 90◦ angle (foot flexed or flat on floor or bed board), measure
from bottom of heel to top of knee.

Men: Ht (cm) = (2.02 × knee height, cm) − (0.04 × age) + 64.19
Women: Ht (cm) = (1.83 × knee height, cm) − (0.24 × age) + 84.8834.

The widely used and well-validated Mini-Mental State Exam-
ination (MMSE) evaluates orientation, memory, calculation,
language, and visuospatial orientation. It has 30 items and takes
approximately 10 minutes to administer. The cut-off score is 24,
the sensitivity ranges from 0.7 to 0.9, and the specificity ranges
from 0.56 to 0.96.37 Sensitivity is lower for mild dementia. The
score must be adjusted for age and educational level.38 A low
score on the MMSE reliably identifies patients with cognitive
impairment and usually obviates the need for further neuropsy-
chiatric evaluation. A normal score, however, does not rule out
cognitive impairment.

Short screening tests have been developed in an effort to
lessen the burden of dementia screening. The Time and Change
test requires the patient to tell the time given on a large clock-
face diagram and make 1 dollar’s worth of change from a stan-
dard amount of change. Both tests are timed, and an individual
who fails either is positive for dementia. The Time and Change
test has a sensitivity of 0.86 and a specificity of 0.71, and takes
23 seconds to complete.39 The Mini-Cog combines three-item
recall with a clock-drawing test. Individuals are given three
items to remember, are asked to draw a clock, and then are
asked to recall the three items. A positive test is either failure to
recall all items, or failure to recall one or two items and failure
on the clock-drawing test (CDT).40 In a large, population-based
cohort study, the Mini-Cog had a sensitivity of 0.76 and a speci-
ficity of 0.84. The MMSE in this same study had a sensitivity of
0.71 and a specificity of 0.94.41 Other short mental status tests,
including the Memory Impairment Screen, the Short Portable
Mental Status Questionnaire, the Hopkins Verbal Learning Test,
and the 7-Minute Screen, have been shown to be accurate in
detection of dementia in small samples, but have not been
validated widely enough to warrant routine use.37

Executive function involves integration of all cognitive
functions and is used in planning and problem solving. It can
be impaired in the presence of normal memory and normal
basic cognitive processes.42 Decline in executive function may
be among the earliest changes in patients with dementia. Sev-
eral simple tests can assess executive function. The CDT has
been shown to correlate well with a valid test of executive func-
tion, the Executive Interview.43,44 Although a grossly abnormal
clock is easily recognized, the use of a validated scoring system
is necessary to improve the sensitivity of the CDT in detecting
early changes in executive function.

Several informant-based tests for cognitive impairment
may be more sensitive than the MMSE for detection of demen-
tia. The functional activities questionnaire (FAQ) can be filled
out by caregivers in less than 5 minutes and asks about changes
in the patient’s ability to perform instrumental ADLs (IADLs),
and reportedly has a sensitivity and specificity of 0.9 with a
cut-off score of 9.45 The Informant Questionnaire for Cog-
nitive Decline in the Elderly (IQCODE) is filled out by an
informant, who compares the patient’s current functional state
to 10 years ago by using a Likert scale. The long time scale
may cause difficulties for some respondents.37 When cognitive
impairment is identified by an MMSE score below 24, and an
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Table 2.4. Online Sources for Assessment Instruments

Instrument Available at URL

Functional Assessment Instruments

Katz Activities of Daily Living Scale www.hartfordign.org/resources/education/tryThis.html

Lawton Instrumental Activities of Daily Living www.abramsoncenter.org/PRI/scales.htm

Cognitive Scales

Mini-Mental State Exam www.chcr.brown.edu/MMSE.PDF

Mini-Cog www.hospitalmedicine.org/geriresource/toolbox/mini cog.htm

IQCODE www.anu.edu.au/iqcode/

FAQ www.alz.org/coordinated care.asp, Via link “Tools for Early Identification,
Assessment and Treatment for People with Alzheimer’s Disease and Dementia”

Depression Scales

GDS www.stanford.edu/∼yesavage/GDS.html

CES-D www.chcr.brown.edu/pcoc/cesdscale.pdf

Nutrition

MNA-SF www.asaging.org/CDC/module8/phase5/phase5 6.cfm

Subjective Global Assessment www.hospitalmedicine.org/geriresource/toolbox/subjective global assessmen.htm

Social Assessment

Caregiver Burden Scale www.fpnotebook.com/GER6.htm

Lubben Social Network Scale www2.bc.edu/∼norstraj/default.html

Brief Abuse Screen for the Elderly www.vchreact.ca/attachments/BASE.pdf

Elder Assessment Instrument www.uihealthcare.com/depts/med/familymedicine/research/geriatrics/
eldermistreatment/index.html

Urinary Incontinence

Incontinence Severity Index www.aodgp.gov.au/internet/wcms/publishing.nsf/Content/
3B2396DB310243ABCA25717700110DEE/$File/isi.pdf

King’s Health Questionnaire www.nice.org.uk/page.aspx?o=379021-

IQCODE score greater than 4, the sensitivity of this combina-
tion is 0.93 with a specificity of 0.81.46

Assessment of Affect

The U.S. Preventive Services Task Force recommends screening
for depression in all adults if treatment can be offered to those
identified as having depression (Grade A).47 Many older adults
do not display symptoms of depression, and instruments can
be helpful in identifying these patients. There are a number of
validated instruments available for screening and diagnosis of
depression, although only a few have been adequately validated
in older individuals.

A recent systematic review identified three instruments
with proven validity for diagnosis of major depression in the
elderly; each instrument takes 2 to 3 minutes to administer.48

The widely used Geriatric Depression Scale (GDS) consists of
30 or 15 questions. It is a self-rating scale that asks respondents
to answer yes or no to a series of questions.49 It can also be

administered in an interview format. The cut-off score on the
15-item GDS is 3 to 5 for depression, the sensitivity ranges from
0.79 to 1.00, and the specificity ranges from 0.68 to 0.8. The
15-item and 30-item GDS have similar test characteristics.48

One study has shown that a 5-item GDS performs similarly to
the 15-item GDS; however, this sample had a very high preva-
lence (48%) of depression, and it is unclear how the 5-item
test would perform in a more representative population.50 The
Center for Epidemiologic Studies Depression Scale (CES-D) is a
20-item self-report depression scale that requires respondents
to rate how frequently they experienced depressive symptoms
over the past week. Sensitivities of the CES-D, with cut-off
scores ranging from 9 to 21, were 0.75 to 0.93 in five studies.48

The SelfCARE (D) consists of 12 questions, with scoring based
on a Likert scale, asking respondents to answer based on symp-
toms over the past month. In three studies, the sensitivity of
the SelfCARE (D) was 0.9. Specificities in outpatient clinics
were 0.7 to 0.86, but, in one study in a homecare setting, it was
0.53.48 In a large cohort study, the 10-item CES-D was found
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to have the best sensitivity in the outpatient setting, and the
15-item GDS was best in a nursing home population.51

The Cornell Scale for Depression was validated for identi-
fication of depression among patients with dementia and relies
on patient observation and caregiver report. In hospital and
outpatient settings, it has a reported sensitivity of 0.9 and a
specificity of 0.75.48

Functional Assessment

Assessing functional status requires evaluation of the domains
of physical activity necessary for independent living in modern
society. These domains include basic ADLs, IADLs, and mobil-
ity. Typical facets of these domains are listed in Table 2.5. These
measures typically scale responses from complete indepen-
dence in an activity to complete dependence. Numeric scoring
systems are useful in identifying individuals at risk for poorer
outcomes for purposes of research or management of popu-
lations. In the clinical setting, these scales are more typically
used to identify specific functional deficits to develop specific
interventions. All of these instruments suffer from both floor
and ceiling effects. Supplementing these largely self-reported
measures of function with physical performance measures can
help identify those highly functioning individuals at risk for
functional decline.52

Activities of Daily Living
ADL instruments measure basic functioning and in the

outpatient setting are typically completed by self-report. In
home, inpatient, or rehabilitation settings they can also be com-
pleted by direct observation. The Katz Index of Independence
in Activities of Daily Living is the prototypic ADL scale, assess-
ing function in the basic activities noted in Table 2.5.53 The Katz
index is a hierarchical scale, that is, more advanced functions
such as bathing are lost before the most basic function, such
as eating. The Katz index, although frequently used in clinical
settings, lacks the validity and reliability for use in research
or health administration.54 The Barthel Index55 and the Func-
tional Independence Measure (FIM) are ADL tools that are
frequently used in rehabilitation settings. The FIM was derived
from the Barthel Index and is valid, reliable, and widely used in
rehabilitation settings. In addition to measures of basic physical
function, it also includes basic assessment of communication
and cognitive skills necessary for daily functioning.54

Instrumental Activities of Daily Living
IADL scales measure more advanced functions that require

intact cognitive and executive function, in addition to intact
physical function. Impairment in IADLs can be an early indica-
tor of conditions affecting cognitive function, such as dementia.
In the outpatient setting, these are almost always completed by
self- or informant-report. Lawton and Brody’s IADL scale asks
about the respondent’s ability to perform eight items necessary
for independent living in the community.56 The FAQ is similar
to the Lawton and Brody scale in the activities assessed, but it
is completed by an informant instead of the patient.57

Table 2.5. Functional Assessment Domains

ADLs Bathing

Dressing

Grooming

Toileting

Transferring

Eating

Continence

IADLs Food preparation

Housekeeping

Laundry

Shopping

Managing personal finances

Administration of medications

Use of transportation

Use of telephone

Mobility Walking

Transferring

Balance

Stairs

Selection of Scales
There are not enough data from studies that directly com-

pare the performance of the various ADL and IADL scales to
show the superiority of any given instrument.54 Katz’s ADL
index and Lawton’s IADL scale have both been used in success-
ful randomized trials of CGA, and this evidence, coupled with
their widespread use and ease of administration, supports their
use in the outpatient and homecare settings (Grade B).11,58–61

Other instruments used to measure function in successful tri-
als of CGA include the Functional Status Questionnaire,10 the
Barthel Index of Disability,62 and the FIM.63

Physical Performance Measures
Physical performance measures can identify individuals at

risk of functional decline and other poor outcomes who are
not identified by ADL and IADL measures.64 Their use when
a patient is dependent in an ADL does not improve ability to
predict poor outcomes.52 In patients who are impaired, how-
ever, physical performance measures may help identify treatable
functional impairments. These instruments typically require
direct observation of the patient performing a simple task and
may require timing, subjective assessment (by the observer) of
the difficulty the patient encounters when performing the task,
or more sophisticated measurement using calibrated instru-
ments of subject performance.65 For example, the Get-up and
Go test is a widely used physical performance measure that
requires the observer to evaluate subjectively the patient’s abil-
ity to rise from a chair, walk 3 m, turn around, walk back,



22 John D. Gazewood

Table 2.6. Determination of Gait Speed [70]

Test Administration

Patient instructed to “walk at your own speed”

1-m start up

4-m timed distance

Test Interpretation

<0.6 m/s High risk

0.6 m/s to 1 m/s Intermediate risk

>1 m/s Low risk

and sit down.66 It can identify patients at risk for falls and can
identify specific physical impairments, such as proximal mus-
cle weakness. The timed up and go test, which was found to
have good sensitivity and specificity for identifying fallers in a
small sample of patients,67 has demonstrated poor test–retest
reliability in the large Canadian Study of Health and Aging,68

and a smaller study of adults in a physical therapy setting,69

and, therefore, cannot be recommended for routine clinical
use.

Gait speed has demonstrated AUC values for identifica-
tion of highly functioning older adults at risk of functional
decline that are comparable to the AUC of the well-validated
EPESE (Established Populations for Epidemiologic Studies of
the Elderly) physical performance test battery in a large and
ethnically diverse group of older patients.64 In another study
examining predictors of functional decline among a population
of veterans and health maintenance organization enrollees, a
gait speed of less than 0.6 m/sec was found to have an AUC
value similar to that of the EPESE test battery for identifying
residents at risk of functional decline.70 This study measured
walking distance of 4 m with an instruction to participants
to “walk at your normal speed.” This measurement typically
took less than 2 minutes and was found acceptable by a large
majority of personnel in both outpatient and home settings
(Table 2.6).70 Another study examining performance measures
among highly functioning Japanese-Americans found that the
EPESE 10-ft walk and rapid 10-ft walk had moderate reliabil-
ity, the EPESE timed chair rises and hand held grip strength
had high reliability, and all of these measures had the ability
to discriminate functional differences in this population, while
being easily administered in a clinic or home setting.65

There is also growing evidence that simple questions can
identify highly functioning individuals at risk of functional
decline and disability.71 For example, in a study of independent
older women, a report of slowed walking was associated with
new onset of difficulty walking at 1 year.72 Patients who used
a cane and reported no walking difficulty were more likely to
develop new mobility problems at 2 years than patients who did
not use a cane.73 Asking highly functioning patients about task
modification, as manifested by slower walking or use of assistive
devices, is recommended to identify a subset at increased risk
of functional decline (Grade B).

Falls
Falls are an important cause of morbidity and mortality

in older adults and can be prevented.74,75 All elderly patients
should be asked about the occurrence of falls in the past year
and should perform a Get-up and Go test (Grade A).74 Patients
who present for evaluation after a fall, or who have recurrent
falls, or who have an abnormal Get-up and Go test require fur-
ther evaluation.74 Much of this evaluation would be included
in a typical CGA (e.g., orthostatic vitals signs, review of med-
ications, musculoskeletal and neurological evaluation, and a
home safety assessment).74

Incontinence

CGA includes an assessment of continence. Routine use of ques-
tionnaires is recommended (Grade D).76 A systematic review
has identified three well-validated tools for both men and
women that address all forms of incontinence.77 The King’s
Health Questionnaire is available in the public domain but has
29 items. The short form of the Urinary Distress Inventory has
6 items, but is not in the public domain. The International
Consultation on Incontinence developed and validated a brief,
3-item instrument that assesses incontinence and its effect on
quality-of-life.

Evaluation of patients with incontinence includes explo-
ration of the effect of functional status on incontinence, toi-
let access, fecal incontinence, sexual dysfunction, the effect of
incontinence on quality-of-life and pelvic floor assessment.
Post-void residual should be measured in patients with symp-
toms of voiding dysfunction or frequent urinary tract infec-
tions. Finally, patients with incontinence should be given a
voiding diary.76

Nutrition

Malnutrition in older patients is associated with increased
risks of functional decline, hospitalization, and death. Rates
of malnutrition vary in the elderly population: 1% to 5% of
community-dwelling elders are malnourished, compared to at
least 20% of those admitted to the hospital and 37% residing
in long-term care facilities.78 The Nutrition Screening Initia-
tive developed a multitiered approach to screening, beginning
with a self-administered questionnaire, followed by a provider-
administered instrument for patients identified at increased
risk. In a prospective study, the instrument’s summary score was
not associated with mortality, indicating that it is not an optimal
tool for nutrition screening.79 The Mini-Nutritional Assess-
ment (MNA) is a well-validated tool78,80; however, its 20 minute
administration time makes it impractical in most outpatient
assessment settings. The Mini-Nutritional Assessment Short
Form (MNA-SF) is a 6-item instrument derived from the MNA
that combines historical items with the BMI. It correlates very
well with the MNA, with an AUC of 0.96, a sensitivity of 0.979,
and specificity of 1.00 for patients with malnutrition.81 In hos-
pital settings, the Subjective Global Assessment predicts poor
outcomes.82 This instrument has been used in randomized
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trials of patients undergoing elective surgery, and, in combina-
tion with nutritional interventions, has resulted in improved
outcomes.83 The Geriatric Nutrition Risk Index uses a com-
bination of albumin level and weight to identify malnour-
ished hospitalized patients and has demonstrated validity.84

The simplified nutritional appetite questionnaire is a 4-item
appetite assessment tool that can predict significant weight loss
among elders who reside in either the community or nurs-
ing home.85 The Geriatric Nutrition Risk Index and simplified
nutritional appetite questionnaire, although promising, have
not been widely validated. Based on the limited data available,
use of the MNA-SF for outpatients and the Subjective Global
Assessment for patients undergoing elective surgery is reason-
able (Grade B).

Environment

The goals of environmental assessment in the geriatric assess-
ment are to ensure that an older person lives safely in a home
that maximizes functional independence.86 Many trials to pre-
vent falls in older persons include interventions to improve
home safety, and these interventions are effective in reducing
falls.87,88 Common fall-related hazards in homes include low
ambient lighting, slippery surfaces in bathrooms, throw-rugs,
stopovers, stairs, absence of railings and trailing cords.89–91

Safety assessment also includes attention to fire safety, such
as the presence of smoke detectors, fire extinguishers, carbon
monoxide detectors, and use of portable heaters.92,93 Assessing
the presence and storage of firearms, as well as crime safety is
also necessary. Assessment of accessibility and supportiveness
includes queries about the use of adaptive equipment, such as
grab-bars, in the home, and how readily a patient that requires
a mobility aid, such as a wheelchair or walker, can access and
move about in their home.

Should the assessment process include a home visit? Some
successful randomized trials of geriatric assessment have not
included a home visit.10,11,59,63 Fall-reduction trials typically
include an in-home environmental assessment,75 as do a num-
ber of successful trials of geriatric assessment.23,58,61 A trial
examining the effectiveness of providing home safety check-
lists showed no difference between the intervention and con-
trol groups in the rate of home safety improvements.94 If an
elderly patient is at risk to fall, an in-home environmental
assessment should be a part of the evaluation (Grade A). This
assessment could be conducted by a variety of health care
professionals, including home health nurses or therapists for
homebound patients, or adult social service workers for at-risk
elders. For patients not at risk to fall, an in-home environmen-
tal assessment is preferred but not mandated by the available
evidence.

Social Assessment

Assessing an elder’s social situation includes assessment of
social support, caregiver stress, and risk for elder abuse. Social
support refers to friends, family, and other persons who are

available to provide care for the elderly person, and includes
an assessment of the number available for crises and long-
term care.95 The Lubben Social Network Scale-6 is an abbrevi-
ated version of the widely used Lubben Social Network Scale
that has been shown to have good internal reliability and
validity.96 The authors suggest a cut-off score of 12 for identi-
fying elderly persons at risk of social isolation.96 Evaluation
of financial resources can help the older patient and their
caregivers plan for in-home or institutional long-term care
needs.

Caring for an impaired elderly person can be stress-
ful, and caregiver burden has been associated with increased
mortality,97 and with institutionalization of patients with
dementia,98,99 Although there are several theoretical frame-
works to guide assessment of caregiver stress, most of the
available validated instruments measure caregiving burden.100

These scales, although developed for use in research, can be
used clinically; however, their length may preclude their rou-
tine use.100 The Zarit Burden Interview has good reliabil-
ity and validity and has been widely used. It consists of 22
items scored from “never” to “nearly always” that can be self-
administered or completed during an interview.101 The 7-item
version of the Screen for Caregiver Burden also has good
reliability and validity and is easy to administer but has not
been widely used.102 The currently available data do not allow
for a specific recommendation to choose any one scale over
another.

Elder mistreatment encompasses elder abuse, neglect,
exploitation, and abandonment, and affects up to 5% of older
Americans. Frail elders, who are more likely to undergo geri-
atric assessment, are at increased risk of elder mistreatment.
Because older adults are unlikely to report mistreatment, clin-
icians interested in identifying elder mistreatment must ask
older adults about mistreatment and should do so without the
caregiver present. The authors of a recent systematic review of
instruments to screen for elder mistreatment recommend three
instruments for clinical use (Grade B). The Brief Abuse Screen
for the Elderly is a 5-item questionnaire that takes 1 minute
to complete. The Elder Assessment Instrument has good inter-
rater reliability, a sensitivity of 0.71, and specificity of 0.93
for identifying mistreatment in an emergency room popula-
tion. It consists of an easily administered 42-item checklist.
The Conflict Tactics Scale is a 19-item self-report or inter-
view instrument that assesses physical and verbal abuse. It has
good psychometric properties and has been the most widely
used.103

OPTIONAL ASSESSMENT

Systematic assessments of health literacy, spirituality, driv-
ing ability, and pain have not been routinely included in
CGA trials. Although the available evidence does not require
their inclusion in the comprehensive assessment of an older
patient, many geriatricians include assessment of these domains
(Grade D).
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Health Literacy

Health literacy describes a basic mathematical, reading, and
communication skill set that allows patients to function in
the health care system and to use health information.104 Low
levels of health literacy are associated with lower functional
status,105 more comorbidities and poorer access to health
care,106 and higher health care costs.107 Low health literacy is
common, affecting 30% of well-educated community-dwelling
elders.108 Understanding the ability of an elderly patient or
their primary caregiver to use health information is important
to help provide appropriate health education and supporting
materials.

Assessing the ability of a patient to understand and use
health care information obviously involves assessment of func-
tional domains such as hearing, sight, and cognition that are
a routine part of geriatric assessment,109 as well as a literacy
assessment. The Test of Functional Health Literacy in Adults
is a well-validated instrument, but it is not suitable for an
outpatient setting because of its administration length of 18
to 22 minutes.110 The Rapid Estimate of Adult Literacy in
Medicine consists of a list of 66 medical terms and can take
as long as 5 or 6 minutes to adminster.111 One question, “How
often do you have someone help you read hospital materials”
(responses – never, occasionally, sometimes, often, always) had
an AUC of 0.87, in comparison to a version of the Test of Func-
tional Health Literacy in Adults, and a sensitivity of 0.8 and
specificity of 0.77 for low health literacy with a response of
“sometimes” as the cut-off point.112 In another clinic popula-
tion, the question “How confident are you filling out medical
forms by yourself”(extremely, quite a bit, somewhat, a little bit,
not at all) had an AUC of 0.82, in comparison to the Rapid
Estimate of Adult Literacy in Medicine, and a sensitivity of 0.83
and specificity of 0.65 for impaired health literacy with a cut-
off point of “somewhat.”113 Using one of these questions is a
quick and reasonably accurate way to screen for impaired health
literacy.

Spirituality and Religiosity

Religious beliefs and practice become more important as
people age.114 Religiosity and spirituality are also associated
with improved psychosocial and cognitive function and better
health.115 Patients’ desire to have physicians ask about their
spiritual or religious believe seems to depend on their health
status: in one multicenter study, only 33% felt that their physi-
cian should routinely inquire about spiritual beliefs, but fully
70% responded that they would want their physicians to ask
about spiritual beliefs if they were seriously ill.116

Because older patients are likely to turn to spiritual
or religious beliefs to make sense of the many losses they
experience, physicians have a responsibility, derived from
the principles of beneficence and fidelity to the patient, to
assess spirituality.117,118 Appropriate times to assess spirituality
includes during discussion of support systems, advanced direc-

Table 2.7. Freund Method of Scoring CDT [123]

Characteristic Points

One hand points to 2 (or symbol representative of 2) 1

Exactly two hands 1

Absence of intrusive marks 1

Numbers are inside the clock circle 1

All numbers 1–12 are present, no duplicates or omissions 1

Numbers spaced equally or nearly equally from each other 1

Numbers spaced equally, or nearly equally, from edge
of circle

1

Cut-off score 4

tive discussions, discussions of coping with chronic pain and
illness, new diagnoses of serious or terminal illness, and end-
of-life care planning.119 There are no brief instruments that
have been validated for use in clinical settings, although several
have been developed and validated for research purposes.120

Several authors have proposed brief mnemonics, which have
not been validated, to guide clinicians.117,119 A common sense
approach to spiritual assessment involves informal exploration
of patients’ sources of hope, belief, support, and meaning in
their lives. Further exploration of a patient’s spirituality or
religiosity can be guided by their initial response to these
queries.

Driving

Most elderly patients continue to rely on driving for trans-
portation. Unfortunately, they have the highest fatality rate
per mile driven of any age group, other than drivers younger
than 25 years.121 Older drivers are both more likely to have
accidents, and their increased frailty increases their suscep-
tibility to fatal injury.121 A number of factors are associated
with increased accident risk, including age, medical conditions,
dementia, and polypharmacy.121 All older patients should be
asked if they drive, and about accidents, near misses, or driving
citations (Grade D). Driving errors most frequently associated
with unsafe driving include problems negotiating an intersec-
tion, poor gap estimate in lane change or merging, and failure
to maintain appropriate speed.122

In the outpatient setting, assessments normally included
in a geriatric assessment can identify patients requiring further
evaluation. Patient’s with decreased visual acuity; with strength
less than 4/5 in either upper or the right lower extremity, with
a decreased range of motion or with a full range of motion
performed slowly or with pain; and those patients who walk 10
ft up and back in more than 9 sec are more likely to have motor
vehicle accidents.121 A score of 4 or less on the CDT when
using the Freund scoring system was 0.64 sensitive and 0.98
specific for identifying individual’s who were unsafe drivers
(Table 2.7).123 Abnormal performances on the Trail-making
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part B test also predict unsafe driving.121 If individuals at risk
for unsafe driving want to continue to drive, they should be
referred for formal driving assessment.

Pain

The prevalence of important pain in community-dwelling
elderly ranges from 25% to 50%.124 Evaluation of pain includes
assessment of its intensity, duration, frequency, location, qual-
ity, and alleviating and precipitating factors. Older patients
may deny the presence of pain, but may acknowledge discom-
fort, hurting, or aching. The effects of pain on, and pain’s
relationship to, performance of ADLs and IADLs should be
assessed, as should the use the analgesic medications and
the patient’s and caregiver’s attitudes and beliefs regarding
pain.124

A validated scale should be used to measure pain
intensity.124 A number of scales are available, including visual
analog scales (VAS), numeric rating scales, which add num-
bered gradations to a VAS, verbal descriptor scales (VDS), the
familiar “0 to 10” verbal numeric scales, and face pain scales.
Several studies have compared the performance of these scales
directly and found that the VDS may be the best scale for use in
the elderly population, although all of these scales, apart from
the VAS, are acceptable.54,125 The VDS consists of seven adjec-
tival descriptions, “no pain,” “mild pain,” “moderate pain,”
“severe pain,” “extreme pain,” and “the most intense pain
imaginable.”126

Pain assessment in patients with dementia is more difficult,
as patients have less cognitive capability to process and com-
municate their experience of pain. Nonetheless, more than 80%
of communicative demented individuals with MMSE scores in
a moderate to severe range can locate pain on themselves127

and complete a pain intensity scale if given enough time.128 For
patients with advanced dementia who are unable to communi-
cate, a number of pain-rating scales that use observable behav-
iors, such as grimacing and moaning, have been developed.129

Most are not suitable for clinical use because of their length
and the extensive training required for proper administration.
A recent systematic review of available instruments rated them
using comprehensive, validated criteria.130 The three highest
scoring instruments in this review that are suitable for clinical
use are the DOLOPLUS-2,131 the Pain Assessment Checklist for
Seniors with Limited Ability to Communicate (PACSLAC),132

and the Pain Assessment in Advanced Dementia (PAINEAD).
Of these, the DOLOPLUS-2, developed for use among French
speakers, but with an available (but unvalidated) English lan-
guage version (available at www.doloplus.com) has been the
most widely used.130 The PAINEAD is the shortest, with five
items rated on a 3-point scale.133 One recent study that com-
pared these three items among Dutch speaking subjects found
that the PACSLAC had good reliability and validity and was
the most clinically useful, whereas the DOLOPLUS-2 was the
least useful.134 Based on the limited data available, either the
PACSLAC or PAINEAD appear to be the most useful tools

for pain assessment among elderly patients with dementia
(Grade B).

GERIATRIC ASSESSMENT IN VARIOUS SETTINGS

Home visits offer insights important in the care of the older
patient. In a study of dementia patients evaluated in both
the home and the clinic, 81% had a problem identified at
home, but not in the clinic.135 Home visits are also effective:
A meta-analysis of 18 trials with 13,347 older adults showed
that geriatric assessment in the home improved function and
decreased mortality among those younger than 80 years and
decreased nursing home admission if the home visit program
included comprehensive geriatric assessment and multiple
visits.8 These interventions could be led by a physician or a
nurse practitioner.23,136 Teleconferencing extends the reach
of geriatricians to isolated rural elders and is a promising use
of technology.137 Assessment instruments used in outpatient
settings can be readily used in the home setting as well.

CGA in the hospital can be done by an inpatient geriatric
consult team or on a unit designed for the care of the older
patient. Inpatient consultations teams are effective if they have
control over implementation of management recommenda-
tions.7 Geriatric evaluation and management (GEM) units have
been shown to reduce functional decline at discharge9 and can
improve long-term function and reduce institutionalization if
coupled with long-term follow-up.7 GEM units utilize a mul-
tidisciplinary approach and assessment of the usual functional
domains, including assessment of caregiver capabilities and the
patient’s social situation.9 Acute Care for the Elderly units com-
bine environmental modifications with protocol-driven func-
tional interventions and a geriatrician-led review of medica-
tions and care aimed at minimizing harm. They have been
shown to improve functional status at discharge and increase
rates of discharge to home settings.138 Targeting these interven-
tions to the appropriate patient is important for their success.
The assessment instruments used in outpatient settings can also
be used in hospital settings.

All patients cared for in nursing homes that receive Medi-
care or Medicaid payment undergo assessment using the
Minimum Data Set (MDS).139 The MDS addresses multi-
ple domains of function and is targeted to the frail elderly.
The original MDS and the revised 1996 version of the MDS
have been shown to have good interrater reliability.139 The
ADL long-scale component has good validity and is able
to detect clinically meaningful changes in patients.140 MDS
cognitive scales have good correlation with the MMSE,141

and the MDS incontinence measures have proved useful-
ness in incontinence management.142 The MDS does not per-
form as well as the GDS in detection of depression,143 and
the 15-item GDS should be used for assessment of depres-
sion in this population.48 The MDS also underreports dis-
ruptive behaviors.144 The MDS fall indicator underreports
falls,145 and the MDS is insensitive to the presence of



26 John D. Gazewood

pain.146 Pain in this population should be assessed using tools
appropriate for a patient’s level of cognitive functioning.

CONCLUSION

The evidence that functional assessment of elderly patients at
risk of decline is effective is strong enough that physicians
who want to provide the best care to their patients need to
find ways to incorporate a systematic approach to functional
assessment into their practice. Although few trials of CGA have
been done in circumstances identical to the busy outpatient
settings in which most primary care physicians find themselves,
enough is known about comprehensive approaches to geriatric
assessment to guide practitioners. In brief, assessments should
be comprehensive, should include use of validated assessment
instruments, and should include the patient and family in goal
setting. Assessment can be spread out over several visits, and
the assessment process is more practical and more enjoyable
if done in collaboration with other health care professionals.
By developing a process of functional assessment that works in
their practice, physicians will be able to improve the quality of
care that they provide to their older patients.
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Prevention for Older Adults
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INTRODUCTION

For many clinicians, the time taken to care for the immediate
needs of elders seems to preclude the ability to address preven-
tive care issues. For others, lack of a perceived benefit may result
in missed opportunities to offer preventive care. The clinician
who is motivated to learn and apply screening measures in this
population will find that most studies and clinical guidelines
exclude elders or make no specific recommendation for them.
This chapter attempts to help the clinician identify which elders
may benefit from screening and current recommendations for
implementing these measures; conversely, we also attempt to
advise when it is prudent to avoid screening. These recommen-
dations have been obtained primarily from the U.S. Preventive
Services Task Force (USPSTF); we also compiled evidence from
the medical literature including documentation provided by the
Centers for Disease Control and Prevention (CDC).

Recognizably, there are significant time pressures related to
patient care. Because of the frequent impracticality of address-
ing all screening issues at once, the authors would like the
reader to consider performing ongoing assessments of their
elderly patients by choosing one specific preventive measure to
address at each visit.

IMMUNIZATIONS

Immunization efforts in children have been highly successful.
In fact, in 1998, the CDC reported that the childhood immu-
nization initiative goals had been met or exceeded during the
previous year.1 Among adults, immunization efforts have been
less successful; however, recently the rates of immunization
in older adults have been improving significantly. The CDC
reported that from 1989 to 2003 rates of vaccination increased

from 15% to 64.5% for pneumococcal vaccine and 33% to
69.9% for annual influenza vaccination2 among adults aged
65 years and older. The success of immunization efforts in
older adults ultimately lies in the hands of the knowledge-
able clinician who ensures that the vaccine is administered and
documented in the medical record. Table 3.1 provides a brief
summary of immunizations recommended for adults (aged 60
years and older). Further information on immunizations can
be obtained from the CDC’s Advisory Committee on Immu-
nization Practices (www.cdc.gov/nip/).

BLOOD PRESSURE

The prevalence of hypertension increases with age and the
end result of long-standing hypertension is well established –
increased risk of cardiovascular disease.3 The diagnosis and
treatment of hypertension in elders (including isolated sys-
tolic hypertension) reduces the risk of cardiovascular endpoints
and mortality.4 Blood pressure screening is typically done each
office visit in a primary care setting. The Seventh Report of the
Joint National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure5 provides recom-
mended intervals for follow up of a patient’s blood pressure
based on the measurement obtained (Table 3.2).

Geriatrics Pearl

Ask patients on antihypertensive therapy about symptoms con-
sistent with orthostasis at each interaction. Medications should
be titrated so as to avoid postural hypotension and, therefore,
falls. Recall that to determine blood pressure most accurately,
appropriate cuff size needs to be determined – very thin elders
may require a child-sized cuff.

31
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Table 3.1. Immunization Schedule for Adults 60 Years and
Older

Not Routinely
Recommended Once Yearly Other

Tetanus boostera �
Human papilloma
virus

�

Measles, mumps,
and rubellab

�

Varicellac �
Shinglesd �
Influenzae �
Pneumococcal
(polysaccharide) f

�

Hepatitis Ag �
Hepatitis Bh �
Meningococcali �

a Tetanus/diphtheria (Td) booster once every 10 years.
b Those born before 1957 are considered immune to measles,

mumps, and rubella.
c Those born before 1966, with a self-reported history of chicken

pox, or with a physician diagnosis of herpes zoster (shingles) are
considered immune to varicella.

d Once at age 60 years or older.
e Once yearly for all adults aged 65 years and older. For adults

younger than 65 years, immunize annually if the person has any
chronic illness, is a health care worker, lives in a long-term care
or assisted living facility, is likely to infect persons at high risk for
influenza, or any person who desires vaccination.

f Once at age 65 years or older. Revaccinate once after the age of
65 years if the first vaccine was administered 1) 5 or more years
previously and 2) the patient was younger than 65 years old.

g One 2-dose regimen if at high risk for hepatitis A infection (e.g.,
clotting factor disorders, chronic liver disease, men who have sex
with men, illegal drug users, persons working with hepatitis
A–infected primates or with hepatitis A in a research setting,
persons working or traveling in countries with high or
intermediate endemicity of hepatitis A, or any person who
wishes to receive the vaccine).

h One 3-dose regimen if at risk for hepatitis B infection (e.g.,
patients on hemodialysis, patients who receive clotting factor
concentrates, health care workers [students and clinicians] and
public-safety workers who have exposure to blood in the
workplace, illegal drug users, persons with one or more sexual
partners in the past 6 months, men who have sex with men,
persons with a recently acquired sexually transmitted disease,
household contacts and sexual partners of persons with chronic
hepatitis B infection, persons traveling to countries with
high or intermediate prevalence of chronic hepatitis B
infection).

i One or more doses if at risk for meningococcal infection (e.g.,
anatomical or functional asplenia, persons with terminal
complement component deficiencies, or those traveling to
countries where meningococcal disease is highly endemic).

Table and footnotes adapted from the CDC’s Advisory
Committee on Immunization Practices (www.cdc.gov/nip/).

Table 3.2. Joint National Committee on Prevention,
Detection, Evaluation, and Treatment of High Blood Pressure
Recommendations for Blood Pressure Follow-up

Initial Blood Pressure
(Systolic/Diastolic) Follow-up Recommendations

≤120/80 Recheck in 2 y

120–139/80–89 Recheck in 1 y

140–159/90–99 Confirm within 2 mo

≥160/100 Confirm within 1 mo

>180/110 Evaluate/treat immediately or within
1 wk based on the clinical scenario

Note: If the systolic and diastolic readings are in different
categories use the shorter follow-up interval. An average reading
of ≥140/90 on two or more separate occasions meets criteria for
the diagnosis of hypertension.

LIPID DISORDERS

There is a paucity of data regarding the effectiveness of treating
dyslipidemia to prevent coronary heart disease in the elderly;
however, the literature available suggests that elders benefit
from treatment just as much as their younger counterparts.6–8

The current recommendation is to screen men 35 years or
older and women 45 years or older for lipid disorders by
obtaining a lipid profile that includes a total cholesterol level
and a high-density lipoprotein cholesterol level.9 Combine this
information with the person’s mean 10-year risk of a coronary
heart disease event (using the Framingham risk equations9,10)
to determine what therapies are appropriate for each patient.
Individuals with previously normal results should be screened
every 5 years and those with borderline or higher results more
frequently.11
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It takes up to 5 years to see a full benefit from lipid-lowering
therapy.8 It is, therefore, not advisable to screen a person or
initiate lipid-lowering medications if his or her life expectancy
is less than 5 years; in this scenario, the risk of adverse drug
effects will likely exceed its benefit.

OSTEOPOROSIS

Osteoporosis is characterized by a decrease in bone mineral
density and bone mass. In the United States, it is estimated that
4–6 million women and 1–2 million men have osteoporosis.12

The prevalence of osteoporosis increases with age and men tend
to be at lower risk than women until approximately the age of
80 years when their risk of developing osteoporosis begins to
rise. Risk factors are female sex, Caucasian or Asian heritage, a
diet low in calcium and/or vitamin D, sedentary lifestyle, smok-
ing, alcohol, family history, certain medications (e.g., steroids,
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gonadotropin-releasing hormone analogs, phenytoin) and dis-
eases (e.g., Cushing’s disease, hyperparathyroidism, hyper-
thyroidism).

All women should be screened for osteoporosis starting
at age 65 years. Additionally, screening should begin at age
60 years for women who are at increased risk for developing
osteoporosis.13 Men are not routinely screened and there exists
no formal recommendation for them at this time.

When screening for osteoporosis one should also consider
that subclinical vitamin D deficiency is quite common in post-
menopausal women who have osteoporosis.14 Vitamin D is
necessary for the absorption of calcium from the gastrointesti-
nal tract and a deficiency may contribute to the development
of osteoporosis.15 Risk factors for the development of a vita-
min D deficiency include older age, insufficient oral vitamin D
intake, and lack of sunlight exposure (resulting from the winter
season or confinement indoors). Consider checking a serum
25-hydroxyvitamin D level in patients who have or are at risk
for osteoporosis as this deficiency can be treated relatively easily
with high-dose vitamin D.

Geriatrics Pearl

Measuring (not asking) and recording your patients’ height
intermittently can help detect persons who develop loss of
height from vertebral compression fractures. In men, risk fac-
tor assessment and change in height can guide who should have
bone mineral density testing; a loss of height of 1.5 inches or
more may be an indication that vertebral compression fractures
have already occurred.

Proton pump inhibitors and histamine-2 receptor antag-
onists will prevent absorption of many calcium preparations
(because of the altered pH of the stomach); consider using a
calcium citrate preparation in such patients.

WEIGHT AND PHYSICAL ACTIVITY

Screening for obesity involves calculating a patient’s body mass
index. Intensive counseling is recommended for those with
a body mass index ≥30 kg/m2 (obesity). Counseling should
focus on increasing physical activity and eating a healthy diet
to glean benefits such as improved glucose metabolism, lipid
profiles, and blood pressure16,17; a healthy diet and regular
physical activity benefit patients at any age. Physical activity
decreases the risk of death at all ages and, in the elderly, decreases
the incidence of CHD and diabetes mellitus.18 Furthermore,
one should recommend aerobic activity as well as resistance,
balance, and flexibility training to achieve benefits such as blood
pressure lowering,19 decreased spinal bone loss,20 and decreased
incidence of falls.21
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Even frail, sedentary elders can benefit from physical therapy
and a program of regular exercise.

HEARING

Hearing impairment affects approximately 40%–50%22 of
adults between the ages of 48 and 92 years. For frail elders,
hearing impairment is associated with isolation and depres-
sion. All older adults should be screened periodically for hear-
ing impairment. The gold standard for detecting hearing loss
is audiometric testing, but according to the USPSTF, there is
currently insufficient evidence to recommend for or against
routinely screening older adults for hearing impairment with
audiometric testing. There are, however, other screening tools
that one can use in the office to assess who may need refer-
ral to an audiologist. They include simply asking the patient
whether he believes he currently has a hearing problem, com-
pleting a questionnaire (such as the Hearing Handicap Inven-
tory for the Elderly-Screening questionnaire23), performing the
∗whisper test, or using special equipment (such as a handheld
otoscope with audiometer). Of the screens mentioned, the lat-
ter two have the highest sensitivity and specificity.24,25 Referral
is warranted for those with abnormal findings who are willing
and able to purchase a hearing aid if indicated.
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A thorough examination of the internal and external structures
of the auricles is an integral part of assessing a person for
hearing impairment because up to 30% of elderly patients with
hearing loss have chronic otitis media or cerumen impaction
as the cause.25,26

VISION

In 2004, the National Institutes of Health reported that 3.3 mil-
lion Americans aged 40 years and older were affected by blind-
ness or low vision and the number was projected to increase to
5.5 million by 2020. They also reported that although those aged
80 years or older made up 8% of the population they accounted
for 69% of the cases of blindness.27 Poor vision is associated
with increased risk of depression, physical disability (including
falls and hip fractures28), and poorer performance in basic and
instrumental activities of daily living.29 One study found that
impaired depth perception, low-contrast visual acuity, and con-
trast sensitivity may play a role in visually impaired persons who
fall repeatedly.30 Additionally, elders with impaired peripheral
vision are at increased risk of being involved in a motor vehicle
collision. The most common causes of vision impairment in
elders include age-related macular degeneration (the leading
cause of blindness), glaucoma, and cataracts (the leading cause
of low vision).

The American Academy of Ophthalmology recommends
a comprehensive eye examination every 1–2 years for persons

∗ Whisper test – stand one arm’s length behind the patient and occlude one
ear by pressing on the tragus. At the end of full expiration, whisper a short
phrase or sequence of letters and numbers and then ask the patient to repeat
it to you; alternatively, whisper a short, easily answered question. Repeat the
test, this time occluding the other ear and releasing the first.
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65 years and older and glaucoma screening every 1–2 years for
persons aged 50 years and older. People with Type 2 diabetes
are recommended to have a comprehensive eye examination
by an ophthalmologist once diagnosed and at least annually
thereafter. The USPSTF recommendation is to screen older
adults for vision impairment with a Snellen visual acuity chart.
The optimal screening interval is not known and, therefore, left
to the practitioner’s judgment.
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Think about poor vision as a possible culprit in elders who are
having gait abnormalities or frequent falls.

ABDOMINAL AORTIC ANEURYSM

There are two groups of people for whom abdominal aortic
aneurysm (AAA) screening (with ultrasonography) is recom-
mended: 1) one-time screening for AAA in men 65 to 75 years
old who have a history of smoking; and 2) men with a family
history of AAA.31 The USPSTF recommends against routine
screening for AAA in women.
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There has been a recent trend in radiological screening to mar-
ket tests, such as carotid ultrasounds or whole-body computed
tomography scans, directly to the patient without a physician
referral. This is worrisome as most (if not all) the services
being rendered are too inaccurate to screen for disease among
those at low risk.32 Particularly concerning is what to do with
results the patients bring in, especially in light of the fact that
a false-positive result could mean significant morbidity for an
individual. It is the authors’ opinion that these tests are in need
of more rigorous evaluation before they can be recommended
as a means of screening in low-risk individuals.

CANCER

Cancer screening will be covered in the chapter 36 of this book,
“Cancer in the Elderly.” A comprehensive review of cancer
screening in the elderly is also covered in Walter LC, Covinsky
KE. Cancer screening in elderly patients: a framework for indi-
vidualized decision making. JAMA. 2001;285(21):2750–2756.

DEPRESSION

Diagnosing depression in elders frequently poses a challenge to
clinicians as they are less likely to endorse having a depressed
mood. In this population, depression typically manifests as
symptoms or signs such as anxiety, anhedonia, memory impair-
ment, or multiple somatic complaints. Appropriate identifi-
cation and treatment of these persons is imperative as, in
the elderly, depression is associated with declining physical
function33 and increased mortality.34 Additionally, treatment

is effective as long as therapy is tailored to the individual and
comorbid conditions are addressed.

There are several validated instruments available to screen
for depression.35–37 Among them is the Geriatrics Depression
Scale – a self-report questionnaire with three versions, all of
which have been validated.38 The screening interval is left to
the clinician’s judgment.
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The utility of depression screening instruments that require
self-reporting may be limited in persons who prefer to minimize
their complaints. It is, therefore, important to work with care-
givers to obtain further information about changes in mood,
loss of interest in activities or self-care, sadness, tearfulness, or
any other clues that may be indicators of depression.

DEMENTIA

Dementia is a gradual and progressive decline in cognitive
function: specifically, memory and at least one other cogni-
tive domain (including language disturbance, inability to exe-
cute skilled motor activities (in the absence of motor weak-
ness), disturbance of visual processing, or a disturbance of
executive function). In general, there is insufficient evidence to
recommend for or against routine screening for dementia in
older adults. Screening should therefore occur on a case-by-case
basis. A geriatric clinician typically determines screening is nec-
essary based on key history (usually from caregivers) or signs
that the person’s cognitive impairment is affecting daily func-
tion. Some examples include forgetfulness for things that ought
to be familiar, paranoia, repeating questions, or a personality
change. Assessment frequently begins with a Mini-Mental State
Examination39 and a depression screen as part of a complete
history and physical examination. Laboratory and radiologi-
cal testing is guided by the history and physical, but should
include a thyroid-stimulating hormone, chemistry, complete
blood count, folate, vitamin B12 levels and, in select patients,
syphilis testing. Genetic testing for Alzheimer’s disease is not
currently recommended.
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Please note that the Mini-Mental State Examination is most
sensitive for Alzheimer’s disease; other types of dementias will
require different methods of assessment. Referral to a neurol-
ogist or neuropsychologist can help elucidate the cause of the
memory impairment.

ELDER MISTREATMENT

Elder abuse and neglect or “elder mistreatment” is an inten-
tional act that results in intentional or unintentional harm (or
threatened harm) to the health/welfare of an elder. It occurs
when a vulnerable elder relies on assistance from a caregiver
who does not appropriately provide the elder’s basic needs or
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take measures to protect him/her from danger. Mistreatment
includes not just physical or psychological abuse; it also includes
neglect (intentional or unintentional), abandonment, and mis-
use of an elder’s finances. Mistreatment can occur within a fam-
ily, the community at large, or in institutions such as long-term
care facilities. Although the exact prevalence of elder mistreat-
ment remains unknown, it is estimated that between 1 and 2
million Americans aged 65 years or older have been mistreated
by someone on whom they depended for care.40

There are several screening tools available to help iden-
tify elder mistreatment. Unfortunately, there is currently not
enough evidence to verify whether they are accurate or effec-
tive.41,42
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If you suspect an elder is being mistreated, the following web
site provides state-specific guidance on how to proceed with
reporting the problem to an adult protective service program –
www.elderabusecenter.org. If you suspect that the elder’s life is
in jeopardy, it is necessary to report this to the authorities by
calling 911 immediately.

FALLS/INJURY PREVENTION

Falls are associated with increased morbidity and mortality in
the elderly. The incidence varies by living situation and age.
Thirty to 40% of community-dwelling elders over the age of
65 years will fall in any given year. Fifty percent of those in
long-term care facilities and approximately 60% of those with
a history of falling the previous year are likely to fall in the
upcoming year. Additionally, the incidence of falls increases
with age. Of those older adults who fall, 20%–30% will suffer
a severe injury (e.g., fracture or head trauma) that will result
in decreased mobility and independence and increased risk of
premature death.43

Risk factors for falling include postural hypotension, use of
psychoactive medications (e.g., benzodiazepines, anticholiner-
gics, opioids), use of four or more prescription drugs, environ-
mental hazards, gait impairment (e.g., undiagnosed Parkin-
son’s disease), balance impairment, and impairment of muscle
strength and/or range of motion of the joints. Measures to help
decrease an elder’s risk of falling are targeted at assessing a
patient for and managing these risk factors. A useful screen to
identify elders at risk for falls is the ∗Timed Up and Go test.44

Other considerations for injury prevention include coun-
seling patients on the necessity of properly functioning smoke

∗ Timed Up and Go test:

■ Have the patient sit in a standard height chair.
■ Ask the patient to stand up, walk 3 m (10 ft), turn around, walk back to

the chair, and sit.
■ Start timing upon the attempt to rise from the chair and stop timing when

the patient returns to a seated position after completing the task.
■ If this process takes longer than 14 seconds the patient is at an increased

risk of falling and referral to colleagues such as a physical therapist to help
improve strength, balance, and/or mobility may be warranted.

detectors in the home. Carbon monoxide detectors are recom-
mended for those who use liquid-fueled space heaters, a wood
stove, oil heat, gas appliances, or have a garage that is attached
to the home.
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Occupational therapists are able to perform home-safety eval-
uations and make recommendations to adapt the home to a
patient’s needs. Their services are available through the Medi-
care home health services benefit if another skilled need is in
place (such as nursing or physical therapy). Alternatively, your
area agency on aging may have an occupational therapist on
staff who is able to perform this service (usually free of charge
to the patient).

ALCOHOLISM

Approximately one-half of older adults (aged ≥65 years) report
drinking alcohol at least on occasion. The prevalence of alcohol
use and alcoholism among older adults depends on the popu-
lation sampled. In general, samples that include more people
over age 75 years show less alcohol use and alcoholism. It is
important to remember that as adults age and their total body
water decreases they achieve higher blood alcohol levels per
drink than their younger counterparts. Additionally, persons
with even mild memory impairment have even less tolerance
for alcohol. For this reason, the National Institute on Alcohol
Abuse and Alcoholism recommends that older men and women
limit themselves to one drink per day45 (barring contraindica-
tions).

Assessing whether an elder has a problem drinking can be
difficult. In fact, the definitions of alcohol abuse and depen-
dence include many criteria (such as failed work obligations)
that would be difficult to observe in seniors who are isolated
and at risk for problem drinking.

The CAGE questionnaire46 is applicable in an older patient
population. A positive answer to any of the questions should
raise the clinician’s suspicion for problem drinking.

C-have you ever felt the need to cut back on drinking?
A-have you ever felt annoyed by people complaining about

your drinking?
G-have you ever felt guilty about your drinking?
E-have you ever had an eye-opener to get moving in the

morning?

The American Geriatrics Society holds the position that all
persons 65 years of age and older should be asked about their
use of alcohol at least yearly.
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Late-life onset problem drinking may occur in elders who pre-
viously had no history of alcoholism. The typical scenario
involves an elder who begins to use alcohol to self-medicate
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health problems such as chronic pain, insomnia, or depres-
sion. Additionally, recall that when combined with psychoac-
tive medications, alcohol can have an additive effect, worsening
cognitive and motor functioning.

DRIVING

Motor vehicle collisions are the second leading cause of injury-
related deaths (after falls) in 75- to 84-year-olds and the num-
ber one cause of injury-related deaths among 65- to 74-year-
olds.47 Older drivers are involved in more collisions per mile
driven and are more likely to die as a result of a collision than
their younger counterparts. Several age-related changes have
been implicated as playing roles in this problem. These include
changes in vision, hearing, slower reaction times, and mus-
culoskeletal changes (e.g., decreased joint range of motion).
Furthermore, the development of chronic illnesses may also
affect one’s ability to drive safely either from the underlying
disease itself (e.g., Parkinson’s disease) or because of medica-
tion side effects. Despite many self-imposed safety measures
by older adults (like avoiding highways, inclement weather, or
night driving) the crash rate per mile begins to increase at the
age of 65 years.48

There is currently no consensus on what constitutes appro-
priate screening in older drivers; however, in 2003 the U.S.
Department of Transportation National Highway Traffic Safety
Administration published a study of older drivers. They exam-
ined data from 2,508 drivers aged 55 years and older over a
3-year period and concluded that the loss of certain functional
abilities (especially poor performance on the motor-free visual
perception test∗ and Trail-making part B∗∗) may predict an
increased risk of impaired driving and crash involvement.49

They further relay that poor performance does not necessarily
mean that the person’s driving privilege should be withdrawn –
evaluation and treatment by a physician may, in fact, allow
some individuals to continue driving safely.
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Issues surrounding the cessation of driving can be very emo-
tional for elders and should be approached with care. It should
be stressed that referral to a driver screening program (such as
those provided by some specially trained occupational thera-
pists) is an effort to identify reversible problems that may hinder
safe driving. If it is clear that the patient must stop driving, be
prepared to provide information about alternative modes of
transportation.

The American Medical Association and the National High-
way Traffic Safety Administration have published a tool to
help physicians assess and counsel older drivers. See the

∗ The motor-free visual perception test assesses visual perception without
reliance on a person’s motor skills. It is useful in children and adults (up to
approximately 85 years of age) who may have cognitive or physical disabilities.
∗∗ The Trail-making part B test assesses executive function and requires both
attention and motor control.

following Web site for details: www.ama-assn.org/ama/pub/
category/10791.html.

SMOKING CESSATION

Approximately 33% of all cancer deaths are directly attributable
to smoking.50 Additionally, cigarette smoking is a predecessor
to tens of thousands of cases of coronary heart disease, strokes,
and chronic lung diseases every year. According to the CDC
smoking results in serious illness in 8.6 million people and
causes approximately 440,000 deaths per year. All adults should
be screened for tobacco use and provided with tools to help
them quit. Screening involves simply asking the patient about
his or her history of tobacco use and asking whether he or
she is ready to quit. It is important to convey the message
that ceasing tobacco use is of benefit to an individual at any
age. In fact, smoking cessation substantially decreases the risk
of dying even among persons who quit after age 70.50 Elders
benefit from combined modalities of smoking cessation such
as patches, medications, and support groups.
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Advise all patients (and especially smokers) to have working
smoke detectors in the home. Severely addicted patients with
dementia should smoke only under supervision.
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Common Complaints in the Elderly

Laura Goldman, MD, Thomas C. Hines, MD, Ilona M. Kopits, MD, MPH

As patients cope with the burden of often multiple chronic
conditions, they present their physicians with common com-
plaints that may have a disproportionate impact on their quality
of life. These complaints may have multiple causes, and man-
agement needs to take into account the multifactorial nature
of the cause. Sometimes treating underlying causes can relieve
symptoms, but often the symptoms must be managed inde-
pendently. We have included in this chapter several of the
most common complaints that may have dire consequences
if left untreated, and outlined an approach to diagnosis and
management.

INSOMNIA

As many as 50% of older adults suffer from insomnia.1

Patients may complain of difficulty falling asleep, frequent
nocturnal or early morning awakening, or not feeling rested
after sleep. Insomnia may have severe consequences: Stud-
ies have shown increased risk of cognitive impairment, poor
self-perceived health, falls, and depression.2–5 Prevalence is
higher in women, especially women who are divorced or wid-
owed, as well as nursing home residents, demented individ-
uals, and elders with psychiatric illness.6–8 Insomnia is usu-
ally chronic: Most of those affected will still have insomnia
in 2 years.9 On the other hand, there is evidence that healthy
elders have little or no increase in prevalence over the general
population.1

Sleep architecture changes with age. Stages 3 and 4, or deep
sleep, almost disappear, replaced by lighter Stage 1. Circadian
rhythm is shifted earlier, so that older adults may fall asleep early
in the evening and awaken at 3 or 4 am. The actual number of
hours of sleep does not change,10 but nighttime awakenings are
more frequent and last longer. These changes are seen in both
good and bad sleepers, and, most likely, have limited causal
contribution to insomnia.11

Common causes of insomnia are listed in Table 4.1. Half of
patients will have chronic medical illness. Identifying and treat-
ing the underlying illness may produce relief. If not, insomnia
should be treated separately.

Insomnia is associated with a mental disorder in 33% of
cases. All patients should be screened for depression, which is
by far the most common disorder. Up to 80% of patients with
major depression will complain of insomnia.1 When treating
depression, it is important to address and treat sleep distur-
bances. There is some evidence that insomnia is an indepen-
dent risk factor for relapse after treatment as well as a risk of
suicide in depressed patients.12,13

Medications and use of other substances are a third major
cause, and a complete medication review is an important part
of the evaluation. Several studies show a positive relationship
between smoking and sleeping difficulties.1

Caffeine has a half-life of 3–5 hours, but, in some individ-
uals, may be as long as 10 hours. It has been shown to disrupt
sleep and should be avoided after lunch. Despite the common
belief that alcohol promotes sleep, drinking before bed causes
awakening during sleep when blood levels drop. Alcohol has
also been shown to exacerbate obstructive sleep apnea.14

Sleep disorders include sleep disordered breathing, peri-
odic limb movement in sleep, advanced sleep phase syndrome,
and rapid eye movement sleep behavior disorder. All are more
common in the elderly. Patients may not be aware of snor-
ing, apnea, or abnormal limb movements, thus interviewing
the bed partner becomes essential to detection. Excessive day-
time sleepiness and snoring are the most common symptoms
of sleep-disordered breathing. Treatment options are a con-
tinuous positive airway pressure device, uvulopharyngopalato-
plasty, weight loss, and oral appliances.14 Patients with periodic
limb movement in sleep experience leg kicks or leg jerks every
20–40 seconds causing brief awakenings for periods throughout
the night. This condition has been associated with anemia, ure-
mia, and peripheral neuropathy. Most common complaints are

39
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Table 4.1. Common Causes of Insomnia in the Elderly

Medical illness

– Angina, asthma, arthritis, congestive heart failure, chronic
obstructive pulmonary disease, dementia, gastroesophageal
reflux disease, nocturia, peptic ulcer disease, stroke

Psychiatric illness

– Depression, anxiety, bipolar disorder, psychosis, eating disorders

Medications/alcohol/nicotine

– Antidepressants, beta-blockers, bronchodilators, caffeine,
calcium channel blockers, decongestants, thyroid hormones,
H2-blockers, theophylline, hydrochlorothiazide, furosemide,
anti-Parkinsonian drugs

– Benzodiazepines, antihistamines, analgesics (by causing daytime
sleepiness)

Sleep disorders

– Sleep disordered breathing (sleep apnea, obesity hypoventilation
syndrome)

– Periodic limb movement disorder (includes restless leg
syndrome)

– REM sleep behavior disorder

– Advanced sleep phase syndrome (circadian rhythm change)

Poor behaviors

– Lack of exercise

– Lack of light exposure

– Large meals before bedtime

– Caffeine, smoking

– Excessive daytime napping

– Misconceptions about sleep

Environmental or psychosocial factors

– Recent lifestyle changes: divorce, widowhood, retirement,
bereavement

– Extreme ambient light and noise

– Stress

difficulty falling asleep, maintaining sleep, and daytime sleepi-
ness. There is good evidence that use of a dopaminergic agent
promotes sleep.12

Insomnia is usually diagnosed based on a detailed medical,
psychiatric, and sleep history. Polysomnography, which entails
an overnight study in a sleep laboratory, is indicated when sleep
disordered breathing or periodic limb movement disorder is
suspected, the initial diagnosis is uncertain, treatment fails, or
there is violent or injurious behavior during sleep.15 It is not
recommended for routine evaluation.

Following assessment and treatment of associated medical,
psychiatric, medication, and substance-related conditions, the
primary care physician can offer practical advice for behav-
ior change. The term for this advice has been coined “sleep
hygiene.” Table 4.2 lists some recommendations, and there are
many other examples in the literature. Studies have found,

Table 4.2. Sleep Hygiene Recommendations

1. No caffeine or nicotine 4–6 hr before bed

2. Avoid heavy meals and alcohol before bed

3. Leave bed if unable to sleep, use bed only for sleep and sex

4. Maintain a regular sleep wake cycle

5. Limit naps to 30 minutes/day

6. Light exercise daily, but not too close to bedtime

7. Avoid liquids in the evening

8. Avoid light and noise in bedroom, use earplug, mask if necessary

however, that adherence is often not achieved and counseling
alone is rarely enough to treat insomnia effectively.

Treatment for insomnia is most commonly pharmaco-
logical; however, six trials, which included 282 elderly par-
ticipants, have demonstrated the effectiveness of cognitive-
behavioral treatment (CBT).16 Methods include stimulus con-
trol, restricted sleep therapy, and CBT. A typical behavioral
program takes 4–6 hours.17,18 CBT should be considered in
patients in whom hypnotic medication is contraindicated, not
effective, or not desired.

There is limited evidence to support the benefit of exer-
cise on sleep in older patients. One trial, with 43 participants,
showed exercise consisting of four 30-minute sessions of brisk
walking or low impact aerobics a week improved time to sleep
onset, total sleep duration, and sleep satisfaction.19 There is
no evidence to support the use of bright light therapy,20 and
insufficient evidence on effectiveness and safety of valerian and
melatonin.21

An ideal hypnotic is one that has a rapid onset, duration
of action that lasts through the night, but not longer, and no
side effects. Antihistamines, tricyclic antidepressants, or tra-
zodone are often used, despite the lack of data on effectiveness
and their significant side effects. Diphenhydramine, frequently
used in over-the-counter preparations, should be avoided. It
is associated with daytime sedation and cognitive impairment.
Antidepressants are recommended only when there is coin-
cident depression. Amitriptyline, in particular, should not be
used in the elderly.21

Benzodiazepines (most commonly, temazepam), and the
newer benzodiazepine receptor agonists are often prescribed.
The melatonin receptor agonist, ramelteon, recently received
Food and Drug Administration (FDA) approval. This drug
works to correct circadian rhythm disturbance and has been
shown to improve sleep in elderly patients with difficulty falling
asleep. For all of these classes of medications, there are few trials
in elderly patients, and most trials are limited to 2–8 weeks.

Selection of medication is based on pharmacokinetics and
symptoms: Temazepam has a half-life of 8–20 hours and may be
suited for patients with sleep maintenance insomnia, whereas
zaleplon (half-life 1 hour) and zolpidem (half-life 2.5 hours) are
shorter acting and may be better for difficulty falling asleep. Pre-
scribers must be aware that all sedative hypnotics can increase
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risk of falls, slow reaction time, and cause anterograde amnesia.
The lowest doses should be used and drugs should be tapered off
gradually.22 Flurazepam has a long half-life. It accumulates in
the elderly and should not be used. Estazolam and quazepam
are newer benzodiazepines; both also have long half-lives in
older patients (18 hours and 39 hours, respectively).

Epidemiological studies have shown tolerance to hypnotics
and anxiolytics.1 Rebound insomnia has also been reported
with temazepam and zolpidem. Despite common long-term
use of hypnotics, there are insufficient data to support this
practice.21,23,24 There is one study demonstrating effectiveness
and safety with zaleplon used for 6–12 months.25 Ramelteon
and eszopiclone are the only sleep medications FDA approved
for long-term use.

Persistent Pain

Twenty-five percent to 50% of community-dwelling older
adults suffer from pain that interferes with daily function-
ing. The prevalence is even higher in the nursing home, where
up to 80% has been found in studies. Undertreatment is a
well-recognized problem, especially in the elderly. In fact, in
one study, the major risk factor for undertreatment was age
older than 70 years.26 In the SUPPORT study involving 9,000
adults hospitalized with life-threatening conditions, half suf-
fered moderate to severe pain in the last days of life as reported
by family members.27 There are many barriers to adequate pain
relief. One is lack of knowledge on the part of the physician in
the safe and effective use of analgesics.

It is useful to categorize pain as nociceptive or neuropathic.
Nociceptive pain is caused by the injury of soft tissues, joints,
and organs. It is either somatic pain, which is well localized, or
it is visceral, which is often poorly localized or referred. Noci-
ceptive pain is described subjectively as dull, aching, throbbing
or stabbing, and responds to common analgesics.

Neuropathic pain is caused by disease of the nervous system,
either central or peripheral. It is described subjectively as shoot-
ing, burning, or numbness. Diabetic neuropathy is a common
example. This type of pain does not respond to usual anal-
gesics, and tricyclic antidepressants, anticonvulsants, or antiar-
rhythmic drugs are effective. Amitriptyline and imipramine
should be avoided because of significant adverse effects includ-
ing falls.28 Nortriptyline and desipramine are better choices.
Gabapentin or other anticonvulsants may have fewer adverse
effects than tricyclics.26

Affective factors contribute greatly to the perception of
pain. Treatment of depression has been shown to improve pain
management. Similarly, there is fair evidence that treatment of
anxiety can improve outcomes.26

The most accurate assessment of pain is by patient report.
History includes onset and duration, precipitating and relieving
factors, and type of pain and localization. Intensity should be
measured by using a pain scale. Several are in common use:
A verbally administered 0–10 scale has been recommended
by the American Geriatric Society Panel on Persistent Pain
in Older Adults. In some patients, including the cognitively

impaired, pain thermometers or faces pain scales are accepted
alternatives. A scale should be chosen for each patient, and the
results recorded with every reevaluation. A complete physical
examination is important, but clinicians should keep in mind
that physical findings in older individuals may be subtle, even
in the face of significant disease.28

Treatment of the underlying condition may result in relief;
however, pain treatment should not be deferred during work-
up or treatment. Acute pain in a patient with chronic pain
should trigger an investigation of a new condition or adverse
effect of treatment. Only after this is done should it be
considered worsening of the underlying disease or tolerance
to medication.

The World Health Organization has advocated a three-
step approach to pain management in cancer, which can be
applied to other types of pain. The first step is a nonopioid,
such as acetaminophen or nonsteroidal antiinflammatory drug
(NSAID). If pain persists, the second step is an opioid for mod-
erate pain, such as oxycodone. In Step 3, for persistent pain, an
opioid for severe pain, most commonly morphine, is substi-
tuted. In severe pain, it is reasonable to begin at Step 3. Accept-
able pain relief should be achievable with this approach. If it is
not, other conditions should be considered such as metastatic
bone pain, which responds to bisphosphonates; compression
fractures, in which calcitonin has been shown to be effective;
or vitamin D deficiency. Consultation with an appropriate spe-
cialist may result in nerve blocks or other modalities and should
be obtained if needed.

Nonpharmacological therapies, including heat, cold, trans-
cutaneous electrical nerve stimulation, acupuncture, relaxation
techniques, biofeedback, exercise, and physical or occupational
therapy have all been shown to aid in pain relief. They may be
used alone or in conjunction with analgesics at any step in the
ladder.26

Experts have elucidated general principles of pharmacolog-
ical management in the literature. They include discussing goals
for pain relief with patients, as complete relief may be unreal-
istic. Pain regimens should be individually tailored. Primary
sleep disturbances should be treated.

Unfortunately, few studies evaluating pain treatment have
included older adults. There is fair evidence that older patients
are more sensitive to opioids. They achieve more pain relief and
longer duration of action with lower doses than younger adults.
Adverse effects are more than twice as common,29 and antic-
ipated problems such as constipation and nausea should be
managed prospectively.

Frequent monitoring is important, and unneeded med-
ications should be stopped in light of increased drug–drug
interactions in this group. Begin with low doses, even less than
recommended, and titrate with an eye on adverse reactions and
treatment goals. Medications that do not meet goals in a few
days should be discontinued.

Round-the-clock dosing achieves better results than “as
needed” use. The maximal daily dose of acetaminophen is 4,000
mg, less in patients with hepatic or renal dysfunction or alcohol
use. Combination drugs, such as acetaminophen/oxycodone, if
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given every 4 hours, may result in higher than recommended
doses and should be avoided. Frail elders are more likely to
suffer from gastrointestinal (GI) bleeding with NSAIDs even
when used with a proton pump inhibitor. NSAIDs have also
been associated with hypertension, renal failure, and exac-
erbation of congestive heart failure and, therefore, are con-
traindicated in many elders. There is little benefit to using both
NSAIDs and acetaminophen.29

Using opioids for noncancer pain is becoming more accept-
able and considering common adverse effects in the elderly with
other analgesics, many experts in pain management advocate
their use.26,29 In addition to scheduled doses, many patients
require additional medication for breakthrough pain or before
activities that may exacerbate pain; however, the evidence to
support this common approach is limited. Only four stud-
ies in which oral fentanyl was used were found in a recent
Cochrane Abstract.30 Short-acting opiates should be converted
to controlled-release equivalents for better pain relief and fewer
side effects. Physical dependence is a consequence of long-term
use, and tapering should be done over days to weeks if the
painful condition is resolved. True addiction is unlikely, and
tolerance is likely slow to develop.29

Certain analgesics are best avoided in the elderly. These
include propoxyphene, which may cause unacceptable ataxia
or dizziness, and is only as effective as aspirin or acetaminophen
alone in studies.31 Methadone and levorphanol are not recom-
mended because of a long and variable half-life. Meperidine
has been linked to increased sedation and risk of falls and
should not be used. Selective serotonin reuptake inhibitors are
important antidepressants, but have not been shown to relieve
pain.26 Adverse effects from NSAIDs have been mentioned
previously.

UNINTENTIONAL WEIGHT LOSS

Weight loss has been recognized in 5%–15% of community-
dwelling older adults and in 25% of frailer adults who are
using home care services.32 Numerous studies have docu-
mented an association of weight loss and increased mor-
tality, decreased functional status, and increased risk of
hospitalization.32–35 Weight loss may result from starvation
from reduced caloric intake or from chronic systemic inflam-
mation seen with cachexia. Cachexia, unlike starvation, is asso-
ciated with increases in metabolic function and muscle wasting
and may be resistant to refeeding. Medically significant weight
loss has been defined as 5% loss over 6–12 months.33

Weight loss may be a marker for disease, or it may exist
independently. A review of six studies demonstrated the three
most common causes are cancer (most often GI or lung), benign
GI disease (motility disorders and peptic ulcer disease most
commonly), and depression. In these studies, the cancers were
not occult. Basic evaluation, described later, can be expected to
uncover a cause in 75% of cases.33

The physician should perform a complete history and phys-
ical examination, and tailor the work-up to symptoms or

positive physical findings. History should pay particular atten-
tion to GI symptoms, symptoms of depression, and functional
issues related to acquisition of food and preparation of meals.
Alcohol use should be explored. Social and economic factors
may be important: Recent widowhood or change in caregiver
can make eating less pleasurable. Eating with family and friends
results in 23% more calories consumed than when eating
alone.36 Abuse, neglect, or social isolation may also result in
poor intake.

A physical examination, including mental status, may
uncover problems with the oral cavity, thyroid disease, cardio-
pulmonary or GI disease, cognitive impairment, mood, or
mobility problems. Laboratory analysis of complete blood
count, electrolytes, glucose, renal, liver and thyroid function,
stool for occult blood, and urinalysis is advised; a chest x-ray
should be obtained.33 Medications should be reviewed: Some
such as digoxin and fluoxetine can cause anorexia; psychotropic
medication can cause over sedation; NSAIDs, iron, and bispho-
sphonates can cause nausea and dysphagia; anticholinergics
can cause xerostomia.32 Anorexia and weight loss have been
reported in up to 17% of patients with dementia who were
taking cholinesterase inhibitors.37

If no cause is apparent on this initial work-up, it is reason-
able to assess adequacy of caloric intake, supplement if needed,
and follow weights over time. There is some evidence that as
many as 50% of patients reporting weight loss have normal
weights in their medical charts.33 In those with normal physi-
cal examinations and laboratory analysis, serious illness is rare.
If there is persistent weight loss and no apparent cause, upper
GI series or upper endoscopy has been advocated by some
experts.32

Treatment should be based on underlying cause. Medica-
tions not needed should be withdrawn. Restrictive diets, which
may be unpalatable, should be removed, and patients should be
encouraged to eat foods they prefer. Nutrition and/or speech
therapy referral for swallowing evaluation may provide essen-
tial information for designing an individual treatment plan,
which may include pureed foods or thickened liquids.

High-calorie liquid supplements are most often prescribed.
There is good evidence that supplements can be effective in
achieving weight gain; however, the exact timing (with or
between meals) and correct amounts are unknown. Nutritional
supplements cannot compensate for the lack of assistance that
many cognitively or functionally disabled patients require to
eat. The physician should ensure that patients are not malnour-
ished because of inadequate help.38 In one descriptive study of
six nursing homes, only 10% of patients received oral supple-
ments as ordered. Multiple studies have shown that nursing
home staff spend significantly less time feeding patients than
required for adequate intake.39

Successful treatment of depression may be beneficial. There
are limited data that mirtazapine may increase appetite and
promote weight gain.35

There are few trials of medications in the elderly to pro-
mote weight gain. None has been labeled for this use by the
FDA.
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Megestrol has been shown to effect weight gain in patients
with acquired immunodeficiency syndrome or cancer, but there
are limited data in the elderly. In one randomized controlled
trial in which elderly patients received megestrol, 800 mg daily,
appetite and well-being improved in 3 months and significant
weight gain was achieved after 3 months.40 Use may be limited
by significant side effects of delirium, constipation, and edema.
Megestrol increases the risk of thromboembolism and should
be avoided in bed-bound patients. Use of lower doses has not
been studied.

Dronabinol is a cannabinoid that has been used in patients
with acquired immunodeficiency syndrome. It has been studied
in patients with Alzheimer’s disease, but there is insufficient
evidence to recommend its use in the elderly. Significant side
effects including dizziness, confusion, and somnolence make it
less than ideal.

There is insufficient evidence to recommend the use of
cyproheptadine, metoclopramide, or anabolic steroids.

Use of feeding tubes in the face of continued weight loss
is a complex issue that cannot be addressed in this chapter.
There is good evidence for their use with short-term problems
such as hip fracture.32 Multiple studies have shown that tube
feeding in patients with advanced dementia does not prevent
aspiration, promote weight gain, or lengthen life. The Amer-
ican Geriatric Society does not recommend tube feeding this
group.41

CONSTIPATION

Constipation is by far one of the most common complaints of
the elderly population. The incidence in acute geriatric wards is
41% and over 80% in nursing homes and extended care facili-
ties. This leads to significant morbidity among elderly patients,
resulting in high costs of prevention, diagnosis, and treatment.
Constipation is defined as two or less bowel movements in
1 week, straining at defecation, hard stools, or a feeling of
incomplete evacuation.42 The Rome II criteria developed at
the International Congress of Gastroenterology define chronic
constipation as two or more of the following symptoms for
12 weeks in the past year: straining; lumpy, hard stools; sensa-
tion of incomplete evacuation; sensation of anorectal obstruc-
tion; or manual maneuvers in >25% of bowel movements;
and/or less than three bowel movements per week.44

A thorough history and physical examination are the first
steps in identifying the cause of constipation. General common
causes are identified as medications, medical conditions, diet,
dehydration, and immobility.43 First, it is important to deter-
mine whether the complaints are acute or chronic in nature.
Once the potential catastrophic causes of acute constipation
have been eliminated, a more comprehensive, individual work-
up can be initiated. Certain accompanying signs and symp-
toms, such as weight loss, anemia, persistent abdominal pain,
gross/occult rectal bleeding, family history of colon cancer,
or refractory constipation, may indicate need for referral to a
gastroenterologist.43,44

In addition to acute versus chronic, constipation is classified
into primary versus secondary.45 Causes of primary constipa-
tion include normal transit constipation, slow transit consti-
pation, and anorectal dysfunction. Secondary causes refer to
those listed previously, particularly medications and medical
conditions leading to constipation. Medications include anti-
cholinergics, antidepressants, antihistamines, calcium chan-
nel blockers, clonidine, iron, diuretics, levodopa, narcotics,
NSAIDs, and opioids. When the causative medication is iden-
tified, often times the medication is necessary to treat another
comorbid condition. For example, in the case of opioids, the
extent of constipation as a side effect varies among opiates.45

Physicians may consider a different form of the medication
or prescribe a prophylactic laxative for patients who require
chronic pain treatments.

Many medical conditions are also potential causes of con-
stipation. Some of these include metabolic/endocrine disorders
such as diabetes, hypothyroidism, hypercalcemia, and neuro-
logical diseases such as autonomic neuropathy, cerebrovascular
disease, and Parkinson’s disease.

If no secondary cause is identified, treatment can begin with
various nonpharmacological and pharmacological options.
Nonpharmacological methods should always be initiated first.
These include bowel training, dietary intake, fluid intake, and
exercise.45 Patients should be educated about the gastrocolic
reflex and attempt to have a bowel movement in the morning,
30 minutes following a meal and, preferably, at the same time
every day.45,46

The American diet is lacking in fiber for all adults, espe-
cially the elderly. Studies show that an increase in fiber intake
leads to bulky stools and decreased transit time. Keeping a
dietary journal helps determine a patient’s daily intake and
how much more they should add to their diet. Good sources
of dietary fiber are bran, fruit and vegetables and prune
juice. Increase in fiber intake may be poorly tolerated if given
in large doses; therefore treatment should start with small
amounts.43

Fluid intake is also a concern among the elderly and can
lead to constipation. Although few studies have shown a cause–
effect relationship between dehydration and constipation, fecal
impaction can result from low fluid intake.47 Elderly patients
need reminders to maintain fluid intake regardless.

Lastly, decreased activity and sedentary lifestyle are associ-
ated with higher risk for constipation. These options provide
more reasons to encourage exercise and a healthy diet among
elderly patients.

No evidence-based consensus exists on the order of initia-
tion of pharmacological agents to treat constipation. The five
categories include bulk laxatives, stool softeners, osmotic lax-
atives, stimulant laxatives, and prokinetic agents. Psyllium, a
bulk laxative, does increase stool frequency but large amounts
can lead to bloating and increased flatulence. Bulking agents
help relieve abdominal pain and improve stool consistency.
Stool softeners are shown to be less helpful in elderly with
chronic constipation and are better for patients with fissures or
painful defecation.
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Studies have shown osmotic laxatives to be effective in
increasing stool frequency and consistency, with the most effec-
tive being polyethylene glycol and lactulose.44 These agents
should be used cautiously in patients with congestive heart fail-
ure and renal insufficiency because of potential hypokalemia,
fluid and salt overload, and diarrhea.45

Stimulant laxatives increase intestinal motility and can
relieve constipation within hours; however, few studies show
any significant difference between these and other types of lax-
atives.

Lastly, few prokinetic agents are FDA approved for use for
treatment of constipation in the elderly. Although colchicine
has been shown in several small studies to be an effective
agent, larger trials are needed to examine long-term efficacy and
safety.45

DIZZINESS

Another frequent presenting complaint in elderly patients in
the primary care clinic is dizziness. The estimated prevalence
ranges from 13% to 38% and increases with age.48 Dizziness
should not be taken lightly as it is associated with increased
risk of falls, syncope, stroke, and functional disability. A recent
study also shows that 47% of those with dizziness report a fear
of falling. This often leads to patients becoming homebound
and isolated, as well as more sedentary.

No single definition for dizziness exists. Some investigators
categorize by duration or a type of sensation, such as vertigo,
presyncope, disequilibrium and “other.”49 Others propose that
because the types and causes are so varied and so many, one
could consider dizziness to be a geriatric syndrome that is a
result of the cumulative effect of many impairments and dis-
eases leading to a multifactorial health condition.50

Using a categorical approach can be helpful in identify-
ing an underlying cause. Vertigo is a rotational sensation, often
described as “the room spinning” and has an element of motion
perception.51 Vestibular abnormalities often, but not always,
lead to vertigo. These can be classified as peripheral or cen-
tral. Peripheral disorders include benign positional vertigo,
labyrinthitis, and Ménière’s disease. Central causes are less fre-
quent and include cerebrovascular disease, brain tumors, and
multiple sclerosis. These disorders are usually accompanied by
other neurological deficits as well.48,51

The term “presyncope” refers to the feeling of lighthead-
edness that precedes a syncopal episode. Patients describe
decreased vision and “almost passing out.” Presyncope results
from hypoperfusion of the brain.51 Orthostatic presyncope
occurs only in an upright position, whereas symptoms resulting
from cardiovascular disease can occur in any position. Hypo-
glycemia is also a common reason for episodes of presyncope.49

The third category of dizziness is disequilibrium. There
are no symptoms of abnormal head sensations, rather a sense
of imbalance or unsteadiness particularly when standing or
walking.51 The cause tends to be of neuromuscular origin, and

it is important to determine if the episodes occur in isolation
or with other type of dizziness.52

Lastly, there is the “other” category of dizziness, which
includes all types of sensations other than those already listed.
Idiopathic and psychiatric causes tend to fall under this head-
ing, particularly in patients with comorbid anxiety disorders.53

What are the causes leading to the types of dizziness de-
scribed here? In the geriatric population, rarely will a clinician
find a single cause leading to a single type of dizziness. As with
most geriatric syndromes, symptoms result from the accumula-
tion of several impairments and risk factors involving multiple
systems. This places dizziness among syndromes such as delir-
ium and falls that affect primarily the elderly population.50

Of the many disorders causing dizziness, more than 90%
of cases are from seven common areas or disease processes.
These include peripheral vestibular disorders, hyperventila-
tion syndrome, multisensory dizziness, psychiatric disorders,
brainstem cerebrovascular accidents, neurological disorders,
and cardiovascular disorders.49 One study identified patients
taking more than five medications to be a characteristic of the
elderly patient with dizziness.50 As expected, a patient will often
have more than one cause of dizziness.49

What is the best approach to the elderly patient with dizzi-
ness? The evaluation begins with a thorough history to deter-
mine the type of dizziness. Four questions help to narrow down
the possibilities. What type of dizziness does the patient have?
How old is the patient? What is the relation of dizziness to
position or motion? What is the course of the dizziness?49 A
stepwise approach helps to focus the examination and work-
up, without subjecting the patient to a battery of expensive and
extensive testing.54 The physical examination also helps elicit
the possible cause. Key parts should include measuring ortho-
static blood pressures; ear, hearing, eye, heart, and neurological
examinations; and testing the neck range of motion. Provoca-
tive tests, such as, Dix-Hallpike, done at the bedside can be used
to evaluate the vestibular system, with particular attention to
various types of nystagmus.48

Laboratory tests should only be used in settings of sig-
nificant medical disease. Brain imaging is reserved for patients
with neurological deficits, progressive unilateral hearing loss, or
major risk factors for cerebrovascular disease.49 Cardiovascular
testing such as electrocardiography, Holter and event monitors,
tilt tables, and electrophysiology studies have not been useful
in the evaluation of isolated dizziness.51

There are no well-tested, evidence-based therapies for dizzi-
ness. Often times the symptoms will resolve on their own, but
specific strategies do exist for some treatable causes. Acute ver-
tigo attacks may be treated with meclizine or a benzodiazepine,
although meclizine is often overprescribed for chronic and non-
vertigo dizziness. Patients with benign positional vertigo benefit
from home exercises and repositioning techniques. Disequilib-
rium can be corrected with simple fall prevention protocols
and use of an assistive device. Dizziness in the setting of anxiety
disorders may resolve with a trial of selective serotonin reup-
take inhibitors.55 As with other syndromes, it is important to
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use multifactorial interventions to target the various associated
risk factors that lead to dizziness in the elderly patient.55

HEARING LOSS

Hearing loss has long been recognized as one of the most fre-
quently encountered problems worldwide in the elderly. In the
United States, it stands as the third most common chronic
medical problem in the geriatric population, surpassed only by
hypertension and arthritis.56 The consequences of hearing loss
are significant. Chronic hearing impairment has been associ-
ated with decreased functional capacity, depression, and social
isolation.57,58 These sequelae are particularly notable in older
patients. Effective treatment of hearing impairment has been
shown to mitigate these problems.59,60

The prevalence of hearing loss increases with age, with a
25% prevalence between the ages of 50 and 65 years, over 33%
by age 65 years, and over 50% by the age of 85 years.59 Although
presbycusis, or age-related sensorineural hearing loss, is the
condition that accounts for most of this observed increase, hear-
ing impairment in the elderly is often multifactorial, includ-
ing conductive mechanisms such as cerumen impaction and
chronic otitis media with effusion, and sensorineural fac-
tors such as noise-related hearing loss and ototoxicity from
medications.

Multiple strategies have been proposed for the screening
of older patients for hearing loss. The simplest method is
merely to inquire about the presence of hearing loss during rou-
tine history taking. Although acknowledging the utility of this
approach, some have questioned its value in detecting subtle or
gradual deficits, and note that the reluctance of some patients
to admit to a hearing disability might limit its effectiveness.56

Other screening techniques in common use include qualita-
tive measures of hearing such as the whispered voice test or
finger-rub test, use of standardized questionnaires, and use of
hand-held audiometric equipment.60,61

Evaluation and management of the elderly patient with
hearing loss varies depending on the specific clinical setting.
Sudden-onset hearing loss in the absence of an easily observable
cause such as cerumen impaction should prompt consideration
of urgent referral to specialty care. Several causes of such sud-
den hearing loss, including ototoxicity from medication and
idiopathic sudden sensorineural hearing loss, are potentially
treatable and should be thoroughly evaluated. Other indica-
tions for early referral include hearing loss with evidence of
trauma and asymmetrical hearing loss.56

For the majority of older patients with hearing loss requir-
ing treatment, hearing amplification remains the principle
option. For these individuals, referral to an audiologist for eva-
luation and, as needed, hearing aid fitting is appropriate. For
patients with severe sensorineural hearing deficits, cochlear im-
plants have increasingly been recognized as a viable option.61,62

Primary care physicians play an essential role in the detec-
tion, evaluation, and management of hearing loss in the elderly.

In the process of providing ongoing medical care to older
patients, primary care physicians are in an ideal position to
screen for hearing loss. In cases of hearing loss amenable to sim-
ple interventions, primary care physicians may be able to offer
definitive treatment. In situations requiring specialty referral,
they play an important role in facilitating referral in an appro-
priate timeframe. In patients who are fitted for hearing aids,
primary care physicians may serve as a useful resource in identi-
fying barriers to effective use and assisting patients and families
in overcoming such obstacles as they arise.

VISUAL IMPAIRMENT

More than 3 million Americans suffer from low vision and
almost 1 million are legally blind, making visual impairment
1 of the 10 most prevalent causes of disability in America.64

Individuals older than 65 years of age make up 66% of the
total number of those with visual impairment. It has been
estimated that over 10% of individuals aged 55–84 years, and
over 20% of individuals aged 85 years and older, suffer from
visual impairment.64 Low vision is particularly prevalent in the
nursing home population.65–67

In many countries, the most common causes of visual
impairment are uncorrected refractive error and cataracts,
both of which are reversible causes of vision loss.68–71 In the
United States, the most common causes of visual impair-
ment in the elderly are age-related macular degeneration,
cataract, diabetic retinopathy, and glaucoma. Although age-
related macular degeneration is the most common cause of
blindness in white Americans, cataract, a treatable condition,
remains the leading cause of blindness in African Ameri-
cans.72

Visual impairment is associated with various morbidities,
including cognitive and functional decline73,74 and increased
risk of falls.75 Even mild visual impairment increases an indi-
vidual’s risk of death.76,77 Combined sensory deficits involving
visual and hearing impairment are very strongly associated with
cognitive and functional decline.73,77

Screening for visual impairment in the primary care set-
ting most commonly involves use of standardized tools such
as the Snellen visual acuity chart. Various visual function
questionnaires have been developed, but their value com-
pared with more direct measurement of visual acuity has been
questioned.58

Low vision rehabilitation has been shown to improve many
although not all aspects of vision-related quality of life.78–80

A variety of assistive low vision devices and environmental
adaptations are available.81,82 Despite this, available services
are often underutilized, apparently because, at least in part,
of the lack of understanding on the part of both patients and
professionals as to the benefits of these programs.83

The primary care physician has an important role in
approaching the patient with low vision. Effective screening for
visual acuity and referral as appropriate to low vision clinical
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specialists and rehabilitation programs have the potential for
positive impact on the quality of life of individuals. Awareness
of available local resources for low vision evaluation and reha-
bilitation can facilitate efforts by the physician in dealing with
this significant disability.
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INTRODUCTION

Thirty-five million people, 12% of the population of the United
States, are older than the age of 65 years.1 These individu-
als consume 25% of all prescription medications.1 Being such
large consumers of prescription medications as well as being at
increased risk for adverse drug reactions (ADRs) from their use,
this population is in need of heightened diligence in prescrib-
ing. Some reasons for the increased attention to prescribing
in the elderly population include but are not limited to: 1)
the increased sensitivity to drug effects that this patient pop-
ulation experiences secondary to pharmacokinetic and phar-
macodynamic changes that naturally occur with aging; 2) the
less than optimal medication adherence rates that have been
observed within this patient population; 3) the current state of
not fully following and applying treatment guidelines to these
patients; and 4) the high incidence of both underprescribing
and polypharmacy among these patients. Furthermore, this
increased diligence is necessary, as this population is medi-
cally more complicated with the usual presence of several con-
comitant disease states. Addressing such issues by using an
interdisciplinary team–based approach should aid in reducing
medication errors.

Although the reduction in medication errors in all patients
is of extreme importance, the gravity of the importance in those
patients older than the age of 65 years is indisputable when
more than 800,000 preventable adverse drug events (ADEs) are
projected to occur in long-term care settings.2 These projected
events do not include errors of omission. In addition to the
humanistic burden of ADEs via a reduction (either temporary
or permanent) in quality of life, the occurrence of ADEs also
carries a huge financial burden. The calculated annual cost of
each preventable ADE among Medicare patients older than
65 years in 2000 was $1,983 with the national annual cost
estimated at $887 million.2

PHARMACOKINETIC AND PHARMACODYNAMIC
CHANGES IN THE ELDERLY

There are a number of age-related changes in drug pharma-
cokinetics (Table 5.1) and pharmacodynamics that occur in
the elderly population. Pharmacokinetics describes how the
body handles a drug in terms of absorption, distribution,
metabolism, and elimination. Pharmacodynamics refers to the
effects that a drug has on the body. Although all of the changes
described herein may potentially occur in the elderly, it is
important to remember that these age-related physiological
changes do not occur uniformly in every patient in this par-
ticular population. Although many of these changes may be
attributed to the aging process alone, many may also result from
the combined effects of age and other factors such as concomi-
tant disease states, polypharmacy, genetics, and environment.

Pharmacokinetic Changes in the Elderly

Absorption and Bioavailability
Absorption appears to be the least affected of all the phar-

macokinetic processes in the elderly. There are several age-
related physiological changes that could affect the absorption
of drugs in the elderly, including an increase in gastric pH and
reductions in gastric motility, mucosal absorptive surface in
the small intestine, and gastrointestinal blood flow.3–6 These
potential alterations are more likely to lead to a slight delay in
the rate of drug absorption and usually do not have significant
impact on the overall extent of absorption of drugs.

The bioavailability of certain drugs may also be affected
by age-related physiological changes. Because of a reduction
in liver mass and hepatic blood flow, the clearance of drugs
that would normally be subject to extensive first-pass meta-
bolism (e.g., propranolol, verapamil, and amitriptyline) may
be impaired.7,8 Consequently, this reduction in first-pass

48
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Table 5.1. Potential Age-related Physiological Changes that can Affect Drug
Pharmacokinetics in the Elderly

Absorption Metabolism

↑ gastric pH ↓ hepatic mass/hepatic blood flow

↓ gastric motility ↓ activity of CYP1A2, CYP2C9, CYP2C19, and
CYP3A4 enzymes↓ surface area of small intestine

↓ gastrointestinal blood flow

↓ hepatic mass/hepatic blood flow

Distribution Elimination

↑ total body fat ↓ kidney size

↓ lean body mass and total body water ↓ renal blood flow

↓ albumin concentrations ↓ glomerular filtration

↑ α-1 acid glycoprotein concentrations ↓ tubular secretion

metabolism may increase the bioavailability of those drugs
subject to that process. The function of P-glycoprotein, which
normally acts as an efflux pump and serves as a barrier for
drug absorption, does not appear to be significantly altered
by the aging process.9 Additionally, the bioavailability of drugs
administered via the transdermal route does not appear to be
affected by age.1

Distribution
The distribution of drugs appears to be affected to a greater

extent when compared with absorption in the elderly popula-
tion. Several alterations occur in the elderly that may affect the
distribution of drugs including changes in body composition
and protein binding. With regard to body composition, the
elderly generally experience an increase in total body fat and
reductions in lean body mass and total body water. In fact, it
is estimated that lean body mass may be reduced by as much
as 15% whereas total body fat may be increased by as much as
40% in the elderly.10 As a result of this change in body compo-
sition, drugs that are more water soluble (hydrophilic) or that
distribute primarily to muscle (e.g., digoxin, aminoglycosides,
theophylline) may have a reduced volume of distribution that
results in increased plasma concentrations.11 Consequently, for
digoxin in particular, if loading doses are going to be used in
elderly patients, the dose should be calculated using the ideal
rather than the actual body weight. In contrast, drugs that are
more fat soluble (lipophilic) may have an increased volume
of distribution (e.g., diazepam, oxazepam) that leads to an
increase in tissue concentrations and duration of action.

In the elderly, plasma albumin concentrations are reduced
by 15%–20%.12 Although this reduction in albumin may be
attributed, in part, to age-related physiological changes, it may
also be from malnutrition and/or comorbid disease states (e.g.,
heart failure, chronic kidney disease, rheumatoid arthritis, or
cancer). Acidic drugs (e.g., phenytoin, sulfonylureas, warfarin,
and levothyroxine) primarily bind to albumin. The reduc-
tion in plasma albumin concentrations causes an increase in

the free (unbound) concentration of these drugs, which may
lead to an increased risk of toxicity. For phenytoin, in partic-
ular, free phenytoin concentrations should be monitored in
this population to evaluate appropriately whether the patient
is within the therapeutic range and if dosage adjustments
need to be made. Basic drugs (e.g., lidocaine, propranolol) pri-
marily bind to α-1 acid glycoprotein, which is an acute-phase
reactant protein. Concentrations of this protein are believed to
increase with aging, or when the body encounters a stress such
as following a myocardial infarction, in chronic inflammatory
disease states, and in malignancies.13 Consequently, plasma
binding of these basic drugs may be increased, leading to a
reduction in their free plasma concentrations. The alteration
that can develop with basic drugs is considered to be relatively
minor and to have much less clinical significance than with
acidic drugs.

Metabolism
Drug metabolism primarily takes place in the liver. Several

changes that occur in the elderly may account for a decline
in drug clearance, which could lead to an increased risk of
drug toxicity. Age-related declines in liver mass and hepatic
blood flow are known to occur in the elderly.14 In fact, it is
estimated that hepatic blood flow decreases by up to 40% in this
population.8 As a result of this change, the hepatic clearance of
drugs that have a high hepatic extraction ratio (e.g., lidocaine,
propranolol, verapamil) may be decreased, which results in
increased plasma concentrations.

The age-related hepatic changes that occur in the elderly
also affect the liver enzymes responsible for the metabolism
of drugs. In general, drug metabolism can be categorized into
phase I and phase II reactions; however, only phase I reactions
appear to be significantly affected by age.15,16 Phase I reactions
include the processes of oxidation, reduction, and hydroly-
sis. Most of the oxidative reactions involve the cytochrome
P-450 (CYP) enzyme system. Although numerous CYP isoen-
zymes have been identified, those that have been shown to have
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the most significant role in drug metabolism include CYP1A2,
CYP2C9, CYP2C19, CYP2D6, and CYP3A4. Drugs that induce
or inhibit certain isoenzymes act to decrease or increase, respec-
tively, the plasma concentration of certain drugs (substrates)
metabolized by this particular isoenzyme. Although the results
of various studies have shown inconsistent effects of age on
CYP isoenzyme activity, in general, it appears that a decline in
the activity of the CYP1A2, CYP2C9, CYP2C19, and CYP3A4
enzymes can occur in the elderly.17 The clearance of substrates
of the CYP2D6 isoenzyme has not been shown to be signif-
icantly affected in the elderly.17 Because of the complexity of
potential drug interactions that can occur through the CYP
enzyme system, it is essential for practitioners to become famil-
iar with common drugs that serve as substrates, inhibitors, or
inducers of this system (Table 5.2). Phase II reactions, which
involve the processes of glucuronidation, acetylation, and sul-
fation, are not significantly affected by age.16 Certain benzo-
diazepines such as oxazepam, lorazepam, and temazepam are
subject only to phase II metabolism; therefore, the metabolism
of these drugs is unchanged in the elderly. Other benzodi-
azepines such as chlordiazepoxide and diazepam undergo both
phase I and II metabolism and may have impaired clearance
in the elderly.18 Consequently, selecting a benzodiazepine that
exclusively undergoes phase II metabolism may be more pru-
dent in an elderly patient.

Renal Elimination
The renal clearance of many drugs may be decreased in

the elderly. Age-related reductions in kidney size, renal blood
flow, glomerular filtration, and tubular secretion appear to con-
tribute to this decline in drug clearance.16 Renal blood flow
decreases by approximately 10% each decade after the age of
40 years.19 These age-related physiological changes may also
be compounded by certain disease states (e.g., hypertension,
diabetes) that are frequently present in the elderly and that
may also have an adverse effect on renal function. As a result
of these alterations, the clearance of those drugs that are pri-
marily excreted unchanged by the kidneys (Table 5.3) may be
significantly reduced in the elderly.

Serum creatinine (SCr) alone should not be used to esti-
mate the patient’s renal function, as the amount of lean body
mass decreases with aging. Instead, to provide a more accu-
rate approximation, the serum creatinine should be assessed
along with the age and weight to calculate the creatinine clear-
ance (CrCl). Creatinine is a byproduct of muscle breakdown.
The age-related reduction in muscle mass that tends to occur
in the elderly subsequently leads to less production of creati-
nine. Therefore, even in the presence of renal dysfunction, an
elderly patient’s SCr may appear to be “normal” (i.e., less than
1 mg/dl). The Cockcroft–Gault formula, which incorporates
SCr as well as age and weight to estimate CrCl, can be used in
elderly patients:

CrCl(ml/min)

= (140 − age) ∗ weight (kg) 72 ∗ serum creatinine (mg/dl).

In women, the calculated value should then be multiplied
by a factor of 0.85. In elderly patients with an SCr less than
1 mg/dl, to avoid overestimating CrCl in these individuals,
a value of “1” should be used for the SCr in this equation.
Although the Cockcroft–Gault formula is frequently used to
both assess renal function and to make dosage adjustments
of renally excreted drugs, it is important for clinicians to be
aware that this equation tends to overestimate the glomerular
filtration rate (GFR), because creatinine is also secreted in the
proximal tubule.20 Most recently, the Modification of Diet in
Renal Disease (MDRD) equation is being advocated as an alter-
native method for assessing renal function because it appears
to have a better correlation with GFR when compared with the
Cockcroft–Gault formula.20,21 Although the MDRD equation
was derived from patients with chronic kidney disease, it has
been shown to provide a more accurate estimate of renal func-
tion in the elderly when compared with the Cockcroft–Gault
formula.22 Because the MDRD equation has not been validated
for use in adjusting drug dosages, health care providers should
continue to use the Cockcroft–Gault formula for this purpose.
The MDRD formula is as follows:

GFR (ml/min)

= 186 ∗ (SCr)−1.154 ∗ (age)−0.203

∗ 0.742 (if female) ∗ 1.212 (if African American).

Pharmacodynamic Changes in the Elderly

A number of age-related physiological changes may occur that
could cause the elderly to exhibit either increased or decreased
sensitivity to a drug. This altered sensitivity usually occurs in
the absence of any change in the drug’s metabolism or plasma
concentrations. Because of the decline in β-receptor activity
that occurs with age, a decline in β-adrenergic responsiveness
may occur that could minimize the heart rate response that
the elderly exhibit toward both β-agonists and β-blockers. For
example, the bradycardic response to labetalol has been shown
to be reduced in the elderly.23 Additionally, blunting of the
baroreceptor reflex can occur with aging, thereby resulting in
the development of exaggerated postural hypotensive effects
during therapy with drugs such as nitrates, diuretics, calcium
channel blockers, and α1 blockers.24 Changes in the pharma-
codynamics of benzodiazepines may also occur in the elderly,
including an alteration in the permeability of the blood–brain
barrier as well as an increase in the binding to, or function-
ality of, the benzodiazepine receptor.25 Overall, these changes
result in the elderly exhibiting an increased sensitivity to the
effects of benzodiazepines. Although no significant differences
in the pharmacokinetics of warfarin have been demonstrated
between younger and elderly patients, the pharmacodynamics
of this drug may be altered in the elderly population, potentially
resulting in an enhanced anticoagulant effect and an increased
risk of bleeding.26 Consequently, it may be prudent for health
care providers to use lower initial and maintenance doses of
warfarin in these patients.
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Table 5.2. Select Substrates, Inducers, and Inhibitors of CYP Isoenzymes

CYP1A2 CYP2C9/10 CYP2C19 CYP2D6 CYP3A4

Substrates Acetaminophen Fluoxetine Cilostazol Amitriptyline Amiodarone

Caffeine Fluvastatin Citalopram Carvedilol Atorvastatin

Clozapine Ibuprofen Omeprazole Codeine Calcium-channel blockers

Fluvoxamine Losartan Phenobarbital Dextromethorphan Carbamazepine

Imipramine Phenytoin Phenytoin Flecainide Clarithromycin

Mirtazapine S-warfarin Sertraline Fluoxetine Cyclosporine

Olanzapine Fluvoxamine Diazepam

R-warfarin Haloperidol Erythromycin

Ropinirole Metoprolol Estrogens

Theophylline Paroxetine Ketoconazole

Propafenone Lidocaine

Propranolol Lovastatin

Risperidone Methadone

Tramadol Midazolam

Protease inhibitors

Quinidine

R-warfarin

Sildenafil

Simvastatin

Tacrolimus

Tadalafil

Vardenafil

Inhibitors Amiodarone Amiodarone Cimetidine Amiodarone Amiodarone

Cimetidine Sertraline Fluoxetine Cimetidine Cimetidine

Ciprofloxacin Fluvoxamine Citalopram Clarithromycin

Erythromycin Isoniazid Fluoxetine Diltiazem

Fluoxetine Sertraline Haloperidol Erythromycin

Fluvoxamine Paroxetine Grapefruit juice

Propafenone Ketoconazole

Quinidine Ritonavir

Ritonavir Sertraline

Sertraline Verapamil

Voriconazole

Inducers Phenobarbital Phenobarbital Phenobarbital Carbamazepine

Phenytoin Phenytoin Rifampin Phenobarbital

Rifampin Rifampin Phenytoin

Smoking Rifampin

St. John’s wort
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Table 5.3. Select Drugs with Reduced Renal Clearance in the Elderly

Drug Class Drugs Affected

Angiotensin-converting enzyme inhibitors Benazepril, captopril, enalapril, lisinopril, moexipril, perindopril, quinapril, ramipril

Antiarrhythmics Digoxin, disopyramide, dofetilide, procainamide, sotalol

Antibiotics Aminoglycosides, cephalosporins, fluoroquinolones, penicillins, sulfonamides, vancomycin

Anticoagulants Dalteparin, enoxaparin, fondaparinux

Antiepileptics Gabapentin, levetiracetam, pregabalin

Antiplatelets Eptifibatide, tirofiban

Antivirals Acyclovir, amantadine, ganciclovir, valacyclovir

β-blockers Acebutolol, atenolol, bisoprolol, nadolol

Gout drugs Allopurinol, colchicine

H2-receptor antagonists Cimetidine, famotidine, nizatidine, ranitidine

Opioid analgesics Meperidine, morphine (both have renally eliminated metabolites)

BEERS CRITERIA

Potentially inappropriate drug prescribing refers to a circum-
stance when the risk of an ADR outweighs the drug’s poten-
tial clinical benefit. The elderly are particularly susceptible to
inappropriate drug use because of age-related pharmacoki-
netic and pharmacodynamic changes, increased comorbidi-
ties, and increased risk for drug interactions, polypharmacy,
and ADRs. To help guide drug selection in the elderly, Beers
et al. developed a list of potentially inappropriate drugs based
on consensus methodology. The initial criteria were developed
in 1991 and included medications that generally should be
avoided in elderly nursing home residents.27 In 1997, these cri-
teria were updated to include drugs that were considered to
be potentially inappropriate in all elderly persons regardless of
whether they were residing in the community or in a nursing
home.28 The most recent version of these criteria was developed
in 2003 and includes 48 medications or drug classes that should
generally be avoided in elderly patients as well as a list of medi-
cations or drug classes that should be avoided in 20 specific dis-
ease states/conditions in this patient population.29 Numerous
studies have been conducted to evaluate the health care out-
comes associated with the use of the potentially inappropriate
drugs included in the various versions of the criteria developed
by Beers et al. Although these studies have been conducted in
a variety of environments, including the community, nursing
home, and hospital settings, the results demonstrate that use
of these drugs in the elderly population is consistently associ-
ated with an increased risk of ADRs and health care costs.30 In
addition, inappropriate medication use was associated with an
increased risk of hospitalization in the elderly living in com-
munity settings.

Although the Beers’ criteria have been increasingly used as
quality-of-care measures in the nursing home and managed
care settings (as evidenced by the Beerslike list of inappropriate
drugs adopted by the 2006 Health Plan Employer and Data

and Information Set), this list of drugs has also been criti-
cized for potentially creating a checklist approach for assessing
the appropriateness of drug therapy in the elderly. Therefore,
there has been concern that the presence of at least one of
these drugs in an elderly patient’s medication profile may auto-
matically prompt a health care provider to discontinue the
drug(s) without considering the patient’s overall clinical sce-
nario. Consequently, drugs that were intended to be considered
potentially inappropriate could evolve into being absolutely
inappropriate with such a checklist approach. Concern that
the Beers criteria could be translated into a list of definitely
inappropriate medications prompted the American Medical
Directors Association and the American Society of Consultant
Pharmacists to release a position statement to provide guidance,
not only on the appropriate use of these criteria, but also on
the appropriate prescription and management of medication
regimens in the elderly.31 Based on this position statement,
the Beers criteria should not be used as the sole measure of
determining the potential inappropriateness of drug therapy.
Rather, the patient’s medical history, medication history, func-
tional status, and prognosis should be taken into consideration
before determining whether a drug from this list should be
discontinued.

ADVERSE DRUG REACTIONS IN THE ELDERLY:
AN OVERVIEW

An ADR is a harmful, unpleasant, or unwanted effect of a
medication that requires treatment of the effect, modification
of the drug regimen, or cessation of treatment.32 There are
four classes of ADRs, types A–D. Type A ADRs are predictable
because their mechanism is related to the pharmacological
activity of the drug. They are the most common and are often
dose related.33 Examples of Type A ADRs include cough associ-
ated with an angiotensin-converting enzyme (ACE) inhibitor or
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somnolence secondary to morphine administration. Type B
reactions are less predictable and are not related to a par-
ticular drug’s pharmacology or dose dependent. These reac-
tions include hypersensitivity reactions, such as anaphylaxis on
penicillin administration, that occur when the body mounts
an immune-mediated response to a medication.18,32 Type C
ADRs result from long-term use of a medication, such as
development of myelosuppression in patients taking linezolid
for longer than 2 weeks.34 Finally, Type D ADRs can occur
many years after medication administration.33 Doxorubicin-
associated cardiomyopathy and thalidomide-induced birth
defects are examples of Type D ADRs.

A landmark trial found that approximately 6.5% of all
hospital admissions were from ADRs, many of which were
avoidable.35 Furthermore, ADRs were responsible for the death
of 0.15% of all patients admitted to the hospital. Patients admit-
ted because of an ADR were an average of 76 years old, signifi-
cantly older than the median age (66 years) of patients admitted
without ADRs. Other studies estimate that the incidence of hos-
pital admissions caused by ADRs ranges from 3% to 30.4%.36,37

A large meta-analysis that examined the incidence of ADRs in
hospital inpatients found that 2.1% of inpatients experience
an ADR.38 Smaller studies estimate the incidence of ADRs in
hospital inpatients to range from 6.6% to 60.7%.39–42

Changes in pharmacokinetics and pharmacodynamics,
along with the presence of decreased mobility and multiple
disease states contribute to the increased incidence of ADRs
in the elderly. Polypharmacy, the use of multiple medications,
increases the risk of ADRs because of drug interactions, syn-
ergistic toxic effects of medications, or nonadherence because
of complicated or expensive medication regimens. In addition,
ADRs such as memory impairment, confusion, and anorexia
may be inappropriately attributed to the normal aging process
as opposed to potential side effects from drug therapy.18 Docu-
mented risk factors for the development of ADRs in the elderly
include polypharmacy, the presence of multiple comorbid dis-
ease states, renal or hepatic dysfunction, female sex, low body
weight, and a history of ADRs.33

To prevent the occurrence of ADRs in the elderly popula-
tion, it is imperative that health care providers pay close atten-
tion to their patients’ medication regimens and weigh the risk
versus benefit profile of each medication. When starting a new
medication, the lowest dose should be chosen, and increased
as needed.43 Medications should be used for the shortest time
possible. For chronic therapy, practitioners should choose the
agent least likely to cause an ADR. This may involve taking into
consideration the drug’s half-life, its level of renal elimination,
and/or the extent to which it relies on hepatic metabolism.
Medication side effects are frequently attributed to a patient’s
concomitant disease states or to aging. Therefore, when search-
ing for the cause of a patient’s new complaints, the physician
should consider the possibility that the complaint could be
related to the patient’s medications.18 Finally, medication regi-
mens must be individualized for elderly patients. A medication
recommended in evidence-based guidelines may not necessar-
ily be appropriate for individual patients.

Common ADRs in the elderly include an increased risk of
falls, changes in mental status, and effects on urinary conti-
nence. Each of these will be discussed in further detail later.
Table 5.4 identifies some of the common pharmacological
agents that may cause each of these ADRs.

Adverse Drug Reactions: Falls in the Elderly

Falls in the elderly are concerning because of their associated
significant morbidity and mortality. Approximately 30% of
noninstitutionalized people older than 65 years fall at least
once per year.55 With each fall, a patient is at risk of fractures;
hip fractures are particularly problematic. In one study, 20%
of elderly patients who experienced a hip fracture died within
a year of the fracture.56 Furthermore, elderly people who do
experience hip fractures are more likely to be hospitalized, dis-
abled, or placed in a nursing home when compared with their
peers.56

The risk of falling increases as one ages. Cognitive impair-
ment, visual problems, gait or balance disturbances, decreased
muscle strength, joint pain or stiffness, orthostatic hypoten-
sion, and dizziness are all factors that may increase a person’s
likelihood of falling.57–59 In addition, falls are more common in
elderly patients who take more than four drugs per day, regard-
less of whether the agent(s) are considered to be high risk or
not.59 Certain medication classes, when used alone or in combi-
nation with other medications, can increase an elderly patient’s
risk of falling.59 Adverse effects of medications, including seda-
tion, dizziness, orthostasis, or hypotension can increase the risk
of falls.

Psychotropic medications are often used in the elderly
to treat depression, psychosis, and insomnia. These med-
ications increase a patient’s risk of falling, particularly if
the patient takes other medications that are associated with
a high risk of falling. Antipsychotic medications can cause
many adverse effects, including extrapyramidal symptoms,
orthostasis, and cognitive impairment. These effects, which
can increase a patient’s risk of falls, are more commonly associ-
ated with the typical antipsychotics, (e.g., haloperidol, thioth-
ixene, droperidol), but have been documented with the newer
atypical agents (e.g., quetiapine, risperidone, olanzapine).45,49

Antidepressants are also associated with an increased fall
risk.44–46 It was originally thought that tricyclic antidepres-
sants, which can cause sedation, orthostatic hypotension, and
confusion, were more likely to be associated with falls than
selective SSRIs, which do not typically cause these adverse
effects. Studies have shown, however, that selective SSRIs are
associated with fall rates similar to the tricyclic antidepres-
sants.44,46

Any medication that causes sedation can increase the like-
lihood of falling in an elderly patient.45 In particular, ben-
zodiazepines have been implicated in increasing the fall risk
of elderly patients. Although short-acting benzodiazepines are
commonly used in and considered to be safe for the elderly,
both long- and short-acting benzodiazepines have been asso-
ciated with an increased fall risk.44,45 It is likely that the risk
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Table 5.4. Adverse Drug Reactions in the Elderly

Increased Fall Risk Mental Status Changes Urinary Incontinence Urinary Retention

Prescription
Agents (by class)

Antidepressants44–46 Amphetamines29 Dopamine antagonists
(thioridazine, clozapine,
haloperidol)47

Tricyclic
antidepressants47

Anticonvulsants44 Opioid analgesics29 α-blockers47,48 Antispasmodics47

Antipsychotics45,49 Antipsychotics49,50 Reserpine47 Anticholinergics
(antipsychotics,
antispasmodic,
antiparkinson)48

Sedative/hypnotics51 Antispasmodics52,53 Misoprostol47

Benzodiazepines44,45 Bronchodilators52,53 Diuretics47,48

Type Ia antiarrhythmics54 Antiarrhythmics52,53 Selective serotonin
reuptake inhibitors48

Digoxin54 Antiparkinson52,53

Diuretics54 Skeletal muscle relaxants52,53

Antihypertensives51 Psychotropics52,53

Opioid analgesics51 Antidepressants52,53

Hypoglycemics51 Antidiarrheals52

α
1 blockers51

Over the Counter
Agents

Laxatives51 Antihistamines52,53 Antihistamines48

Antiemetics52,53

Herbal Agents Herbane52

Deadly nightshade52

increases with increasing dose; therefore, if benzodiazepines
must be used, the lowest dose should be used for the shortest
duration possible.44,45 Opioid analgesics also cause sedation
and, therefore, have the theoretical potential to increase an
elderly patient’s fall risk.51 A large meta-analysis of trials con-
ducted in elderly patients, however, did not find an association
between narcotic analgesics and falls.54

Agents that cause hypotension or dizziness may promote
falls in the elderly. Agents, such as α1 blockers, which can be
used to treat benign prostatic hypertrophy, commonly cause
dizziness.51 Evidence regarding the risk of falls associated with
antihypertensive agents, however, is mixed. Some studies show
that elderly patients have an increased fall risk with these agents,
but others do not.54 It has been demonstrated in observational
studies that type Ia antiarrhythmics, digoxin, and diuretics are
associated with increased fall rates in the elderly.54 Because
these agents are commonly used, it is important to educate
patients about the risk of falls because of hypotension or dizzi-
ness, as well as steps to take in preventing falls. Whenever
possible, antihypertensives and other agents known to cause
dizziness should be dosed at bedtime to decrease the risk of
falling.

At times, the intended effect of a medication may increase
a patient’s likelihood of falling. In addition to increasing risk
of falling because of orthostasis, diuretics can also precipitate
an urgent need to urinate, thus increasing a patient’s risk of
falling. Similarly, laxatives can cause an urgent need to defecate.
Patient education can decrease the likelihood of these types of
falls.

The risks of medication-related falls can be mitigated
through patient education, slow dose titration, and avoiding
high-risk medications, when possible. Physicians must remem-
ber, however, that polypharmacy itself is a risk factor for falls,
particularly when elderly patients take more than one high-risk
medication. Medication regimens should be reviewed regularly
to assess the risks and benefits of each medication a patient
takes.

Adverse Drug Reactions: Cognitive Impairment
in the Elderly

Cognitive impairment is common in the elderly and ranges
from forgetfulness occurring as a natural part of the aging
process, to confusion and agitation associated with dementia
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and Alzheimer’s disease.49 Patients with acute illnesses, such as
urinary tract infections, or worsening chronic illnesses, such
as heart failure, can present with cognitive dysfunction in the
form of confusion or mental status changes.60,61 Many com-
monly used medications can also precipitate or contribute to
the development of cognitive disturbances in elderly patients.
It can be difficult for the practitioner to distinguish between
cognitive impairment secondary to a disease process versus a
medication. It is, therefore, important to consider the possibil-
ity that changes in cognitive function may be partially or wholly
from ADRs.

Any medication with central nervous system (CNS) effects
has the potential to cause cognitive dysfunction. Opioid anal-
gesics, in particular pentazocine, can cause sedation, confusion,
and even hallucinations.29 Alternately, amphetamines cause
CNS stimulation and excitation, effects that are often exag-
gerated in the elderly.29

Anticholinergic agents are frequently responsible for caus-
ing CNS disturbances. Confusion, excitement, disorientation,
and delirium have been reported with their use, particu-
larly in the elderly.51 Many commonly used medications,
including over-the-counter antihistamines (e.g., diphenhy-
dramine, chlorpheniramine), as well as prescription-only
antidepressants (e.g., amitriptyline, doxepin, imipramine)
skeletal muscle relaxants (e.g., cyclobenzaprine, orphenadrine)
and bronchodilators (atropine and ipratropium) have anti-
cholinergic actions.49,52,53 Antipsychotics, which can cause
anticholinergic-associated cognitive impairment, are used to
treat psychotic disorders or behavioral problems in the
elderly.49 A small observational trial found that use of neu-
roleptic agents in patients with dementia was associated with a
significant cognitive decline when compared with patients not
taking neuroleptic agents.50

A patient’s risk of developing cognitive impairment
increases with the number of medications, particularly anticho-
linergic agents.29,49 Furthermore, anticholinergic-associated
cognitive dysfunction is more likely to occur in patients with
preexisting cognitive impairment, as anticholinergic use can
exacerbate that impairment.49,52 Physicians must be aware of an
agent’s potential to cause cognitive dysfunction when prescrib-
ing a new medication. They must also consider the “anticholin-
ergic burden” of a patient’s medication regimen, knowing that,
although a single medication may not result in anticholinergic-
associated cognitive changes, the use of multiple drugs with
such effects may increase that risk.52

Adverse Drug Reactions: Continence Issues
in the Elderly

Although most cases of drug-induced bladder and urinary dis-
orders are idiosyncratic, populations who are at risk for their
occurrence are identifiable and include the elderly. There are
also drugs commonly known for their contribution to these
disorders, and as such, should be used with caution.47 The
effects of agents causing or exacerbating urinary retention

are more pronounced when there is preexisting bladder outflow
obstruction.47

The aging process has an impact on all the various forms of
incontinence, and they may be exacerbated by certain phar-
macological agents. Sphincter weakness that increases with
increasing age leads to stress incontinence. Drugs that relax the
sphincter, such as calcium channel blockers, may worsen stress
incontinence. Overflow incontinence results from an inabil-
ity of the bladder to contract. Bladder contraction requires
cholinergic parasympathetic stimulation; therefore, the use
of any agent with anticholinergic effects may contribute to
urinary retention and subsequently, overflow incontinence.
Functional incontinence often results from conditions that
occur commonly in the elderly population such as demen-
tia, stroke, and arthritis. Therefore, the agents that can nega-
tively affect mental status as noted in the previous section, may
also contribute to functional incontinence.48 Other agents that
may contribute to urinary incontinence include diuretics that
increase urinary output. The combined effects of increased
urinary output and impaired functional ability to reach the
toilet in a timely manner contribute further to incontinence.48

When the use of agents that may cause or exacerbate inconti-
nence is unavoidable, behavioral therapy that includes bladder-
sphincter biofeedback, bladder training, and pelvic floor exer-
cises may be considered.48

POLYPHARMACY AND THE UNDERUTILIZATION
OF DRUG THERAPY IN THE ELDERLY

The interconnectedness of polypharmacy and undertreatment
has been repeatedly illustrated.62,63 In studies of patients whose
mean ages ranged from 75 to 80 years, the simultaneous pres-
ence of drug underuse and inappropriate use has been observed
in approximately 43% of the population.62,63 Although it is
known that the number of medications used is associated
with an increased risk of an ADR (p < 0.001), and that the
mean number of events per patient increases by 10% for
each additional medication,64 undertreatment is still a large
problem.

Despite receiving five or more medications, undertreat-
ment has been observed to occur in 64%–83% of elderly
patients.62,63 The highest incidence of undertreatment has been
observed with laxatives to prevent constipation in patients
receiving chronic opioids, and ACE inhibitor and β-blocker
use for patients with cardiovascular disease.62,65 Other agents
that are underused among the geriatric population include anti-
hypertensives, aspirin, antihyperlipidemics, oral hypoglycemic
agents, and calcium supplements.63,65 In a study of patients
with coronary artery disease in an academic nursing home,
only 62% received aspirin, 58% received an ACE inhibitor or
an angiotensin II receptor blocker, 57% received a β-blocker,
27% received a calcium channel blocker, and 21% received a
statin.65 None of these patients had a contraindication to the
agent(s) with which they were not treated.
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A similar trend was observed in a chart review of 144
patients (average age 61.6 years) with New York Heart Associ-
ation functional class III-IV heart failure who were admitted
for an exacerbation.66 During their admission, ACE inhibitor
and aldosterone antagonist use was 93.1% and 58.3%, respec-
tively. At home, only 75% received an aldosterone antagonist
and 38.2% received an ACE inhibitor or angiotensin II receptor
blocker.

Another disease state that appears to be undertreated in
the geriatric population is osteoporosis. In a Japanese study of
422 patients with osteoporosis-related fractures (299 were hip
fractures), only 13% received antiosteoporosis medication fol-
lowing their fracture.67 Of the 55 patients who did receive treat-
ment, 5 received a bisphosphonate, 11 received vitamin D, 6
received a bisphosphonate plus vitamin D, and 33 received cal-
cium, vitamin K, or calcitonin.

In evaluating ways to minimize both polypharmacy and the
underutilization of well-studied and supported therapeutic ini-
tiatives in the elderly population, a collaborative approach has
been observed.68 When the addition of a clinical pharmacist
to the geriatric team (Geriatric Evaluation and Management
[GEM] care) was compared to the use of the GEM alone, the
intervention patients (stratified by age and number of medica-
tions) were more likely to experience improvement in receiving
appropriate medications.

DRUG ADHERENCE IN THE ELDERLY POPULATION

The true rate of medication adherence is estimated to be 50%,
and it ranges from 26% to 59% in patients age 60 years and
older.69 Among the elderly population, as many as 10% of hos-
pital admissions and 23% of nursing home admissions may be
attributed to medication nonadherence.69 Seventy-five percent
of hospital admissions related to nonadherence involved car-
diovascular and CNS medications. The most frequent manifes-
tations of nonadherence in this population were falls, postural
hypotension, heart failure, and delirium.69

Factors Affecting Drug Adherence

Once an optimal therapeutic regimen is determined for a
patient, with the issues of both inappropriate medication use
and undertreatment addressed, adherence becomes a key com-
ponent to therapeutic success. Adherence is a preferred term to
compliance as it implies a collaborative relationship between
the patient and/or caregiver(s) and the health care provider(s).
Compliance, in comparison, implies a one-way relationship
wherein the health care provider makes all decisions and pro-
vides “directions” independent of the wants and needs of the
patient.

In optimizing medication adherence, identifying the most
common reasons for nonadherence is important. The rea-
sons frequently cited by patients admitted to the hospital are
economic factors and adverse effects.69 Some general aspects

observed to affect adherence include demographics (e.g., occu-
pation, educational level, health literacy), medical factors (e.g.,
type, severity, and duration of disease/illness), medication pro-
file (e.g., complexity of regimen and total number of pre-
scriptions), behavioral factors (including interaction with the
provider and the health beliefs of the patient), and economic
facets (e.g., type of insurance, cost of medication, and patient
income). The elderly, in particular, are at high risk of nonad-
herence secondary to medical factors.

Improving Drug Adherence

Improving adherence to drug therapy is both a public health
and individual patient issue. In assessing individual patient
adherence, self-report, pill counts, and medication profile re-
views all are felt to overestimate adherence. Furthermore, no
one way of evaluating adherence is superior to another. Rather,
using a combination of such methods, along with an openly
communicative relationship among the patient, pharmacist,
and health care provider(s) may aid in improving overall
medication adherence. Other methods for improving adher-
ence include automated refill reminders, pill boxes, and the
involvement of family members. High-tech devices that can
be used include the Medication-Events-Monitoring System
(MEMS R©), MDILogTM (metered dose inhaler adherence mea-
suring device), CompuMed R© weekly pill box that automatically
dispenses medication at programmed intervals, and the Health
Buddy R© pagerlike device.69

In addition to utilizing devices to help improve compli-
ance, the use of fixed-dose medication combinations has also
been observed to have a positive impact. These products typi-
cally contain two active agents, each at a particular dose. Such
agents currently exist for the disease states of hypertension
(i.e., Zestoretic R© 10–12.5 that contains 10 mg of lisinopril and
12.5 mg of hydrochlorothiazide), human immunodeficiency
virus, tuberculosis, and diabetes. A meta-analysis showed that
the use of these products resulted in a significant overall 26%
decrease in the risk of noncompliance compared with single-
drug component regimens.70 A 24% reduction in the risk of
noncompliance was noted for hypertension in particular.70

CONCLUSION

The safe, effective, and optimal use of medications in the
elderly requires heightened diligence in comparison to other
patient populations. The issues of increased sensitivity to drug
effects (both desired and adverse), the underuse of proved drug
therapies, and a high incidence of medication nonadherence,
increase the need for due diligence in prescribing and mon-
itoring drug therapy in this patient population. The use of a
multidisciplinary approach to patient care as well as the use of
known methods for improving medication adherence are key
to long-term success in the medical management of the elderly
patient.
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Nutrition and Aging
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INTRODUCTION

Hippocrates said, “If we could give every individual the right
amount of nourishment and exercise, not too little and not too
much, we would have found the safest way to health. Let your
food be your medicine, and your medicine be your food.” Scien-
tific research continues to confirm the wisdom of Hippocrates,
as it has significantly expanded our knowledge of the “right”
nutrition for the older adult. Indirect evidence is accumulating
that indicates optimal nutrition contributes to the prevention of
diseases associated with “aging” such as coronary heart disease,
stroke, and type 2 diabetes mellitus. Increased intake of certain
nutrients can reduce the risks of falls and fractures among older
adults and thus retard the development of frailty.1 The interac-
tion among nutrient status, deficiency states, and disease sug-
gests new opportunities for primary and secondary preventive
care for older adults. This chapter presents an updated review
of what constitutes optimal nutrition for the older adult, a prac-
tical and evidence-based approach to assessment of nutrition,
and discusses available nutritional therapies to optimize the
experience of aging and to reduce the morbidity and mortality
associated with malnutrition in the older adult.

NUTRITION AND OPTIMAL AGING

Aging might be seen as the process by which the human organ-
ism continues its maturation and development by adapting and
compensating to changes in its internal and external environ-
ment over time. It is characterized by progressive reduction of
reserve capacity in most organ systems and results in progres-
sively increasing morbidity and eventual mortality. Optimal
aging implies that adaptation to these changes takes place in
ways that maintain the best possible functioning of the organ-
ism and the highest possible quality of life for the individual.3

Nutrition certainly plays a crucial role in the ability of the older
adult to age optimally.

Physiological changes in each organ system with age can
have an impact on the nutritional status of the older adult in
numerous ways. The loss of lean body mass at approximately 0.3
kg/yr, consisting mostly of skeletal muscle, begins as early as the
third decade of life and continues into old age.2,3 This change,
called sarcopenia, occurs even in healthy older adults living
independently and is accompanied by a relative increase in adi-
posity resulting in preservation of body weight. Adipose tissue
is much less metabolically active than muscle and, therefore, a
resultant decreased requirement for energy intake occurs as age
advances. There may additionally be a relative decrease in phys-
ical activity occurring with aging, which acts as both a cause and
a consequence of sarcopenia because decreased activity results
in corresponding decrements in appetite and food intake.1

In the healthy older adult, total body weight usually peaks
in the 6th decade, and then remains stable until approximately
70 years of age, after which it begins to very slowly decrease.
After the age of 75 years, those older adults who have main-
tained high levels of physical activity experience minimal weight
loss.4,5 Significant weight loss in the older adult is defined as
5% or more of body weight in 1 month or 10% or more over
6 months. Weight loss of this magnitude should never be
ignored or dismissed as “normal aging.”6

Age-related reduction in sense of smell and sensitivity
of taste, especially to sweet and salty flavors, occurs.7 An intact
sense of smell is directly connected to food consumption; pleas-
ant food odors enhance intake. The decrease in appetite and
intake that occurs with age, however, does not appear to result
from changes in special senses alone. Central changes in the per-
ception of hunger and the regulation of the feeding response
and peripheral changes in gastric- and duodenal-mediated sati-
ation responses contribute to reduction in food consumption
and weight as well.7
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Alterations occurring in the oral cavity are frequent con-
comitants of advancing age and can have a significant impact
on the desire for food as well as oral functions of ingestion and
digestion. Good oral health and oral comfort are prerequisites
for effective masticatory function.8 The decrease in lean body
mass that occurs with aging includes a decrease in the mass of
the muscles of mastication and of the tongue that results in less
efficient chewing and intraoral manipulation of the food bolus,
especially if the person is missing teeth, edentulous, or wears
dentures.9 This problem is further exacerbated when the older
adult wears full dentures, ill-fitting dentures, or has loose teeth
or periodontal disease because impaired chewing has an impact
on the types and consistencies of food that the older adult is
able to ingest.10 Affected older adults often avoid or eliminate
foods that are difficult to chew such as tough, stringy meats and
crunchy high-fiber foods like fresh fruits and vegetables.

The occurrence of xerostomia, or dry mouth, results from a
change in the composition, production, or flow of saliva. Xero-
stomia complicates chewing, increases the possibility of
mucosal trauma during mastication, impairs the ability to taste,
and retards bolus formation and swallowing in approximately
40% of older people. Xerostomia is not a normal consequence of
aging, as stimulated salivary flow is unchanged with physiolog-
ical aging. Medical diseases, numerous common medications,
decreased fluid intake, and frank dehydration are all potential
contributors to dry mouth. Saliva has a rich chemistry consist-
ing of lubricants, antimicrobial properties, minerals, and pH
buffering for maintaining mineralization of tooth surfaces and
digestive enzymes. In the absence of sufficient salivary flow,
food loses much of its taste because the tasteants cannot be
delivered to the taste buds unless they are in salivary solution.

Oral pain from dentures that no longer fit properly, or from
untreated endodontal, periodontal, or mucosal disease, is an
under recognized cause of older persons refusing to eat, espe-
cially for cognitively impaired individuals who may be unable
to verbalize their discomfort or identify its source. Cognitively
impaired older adults are often subject to impairment of the fla-
vor of their food because of poor oral care. Mouth hygiene may
be overlooked. Retention of particles in the mouth from receiv-
ing suspensions of crushed medications can result in hours of
bitter and metallic tastes in their mouths and refusal of food in
spite of an intact appetite. Clearly, maintaining oral health is
a requirement for optimal aging. Unfortunately, far too many
older adults or their caregivers consider basic dental care to be
luxuries they simply cannot afford.

NUTRITIONAL REQUIREMENTS OF OLDER ADULTS

The new Dietary Reference Intakes (DRIs) have been devel-
oped by the Institute of Medicine’s Food and Nutrition Board
to expand and enhance the former system of Recommended
Dietary Allowances (RDAs). The DRIs provide quantitative
estimates of necessary nutrient intakes across the lifespan uti-
lizing “life stage groups,” which are subsets of the popula-
tion by age and sex. The new DRIs take into account current

evidence for the role nutrients and food components play in
maintaining health, preventing onset of disease, and treating
disease states, thus expanding their usefulness far beyond sim-
ply defining nutritional deficiency states. For example, the DRIs
for calcium and vitamin D were increased above previously rec-
ommended levels to levels appropriate to prevent and/or treat
osteoporosis. In a recent study of the diets of healthy indepen-
dently living elderly subjects in the southwest, 80% of study
participants reported inadequate intakes of vitamin D and
calcium.11 Recent studies have also shown that bisphosphonates
are ineffective in treating osteoporosis in the absence of ade-
quate calcium intake.12 The DRI for folate has been increased
to reflect evidence that folate can lower the atherogenic rise in
plasma homocysteine associated with aging and, thus, may be
effective in helping to prevent cardiovascular disease.11

There are four types of reference intakes that together com-
prise the DRIs.

1. RDAs: established based on evidence of level of nutrient
intake at which the needs of 97%–98% of all healthy indi-
viduals in a life stage group are met. It is useful in assessing
the adequacy of an individual’s nutrient intake.

2. Tolerable Upper Intake Level: advises an individual of the
maximum intake of a given nutrient that may be safely
ingested if adverse effects are to be avoided.

3. Estimated Average Requirement (EAR): the intake level at
which 50% of healthy individuals in that life stage group
meet their nutritional needs. It is useful in assessing the
adequacy of intake of population groups and to determine
the RDA (EAR + 2 standard deviations = RDA).

4. Adequate Intake: is the nutrient level deemed by the review
panel experts to meet the needs of all individuals in a group,
but which is not supported by the same level of evidence as
the EAR or RDA.

All of the macro- and micronutrients were divided into
groups based on type and function, and a panel of experts
was assigned to a comprehensive review of existing evidence
for all nutrients in that particular group. The nutrient groups
included in the DRIs include:

1. Calcium, vitamin D, phosphorus, magnesium, and fluoride;
2. Folate and other B vitamins;
3. Antioxidants – vitamins C and E, selenium;
4. Macronutrients – protein, fat, carbohydrates;
5. Trace elements – vitamins A and K, iron, zinc;
6. Electrolytes and water.

The complete set of DRI tables may be found at
www.iom.edu/CMS/54133/54377.aspx.

There is an abundance of recent evidence to suggest that the
old “food pyramid” in the original or the modified version has
been ineffective in promoting improved nutrition. One reason
for this lack of efficacy in improving the health and nutritional
status of the U.S. population is likely the tendency of the pyra-
mids to “lump” all foods into categories without emphasizing
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significant differences in health benefits and risks associated
with specific foods within certain groups. Not all “fats” are
“bad,” requiring severe limitation of intake, and not all “veg-
etables” or “breads/cereals” are “good.”13 The new DRI tables,
which include recommended intakes for individuals based on
age and sex, require adjustment for the level of activity of the
person so that energy intake does not exceed average daily
energy utilization. This approach is obviously different from
the old food pyramid that suggested a specific number of serv-
ings from each food group each day for all adults, regardless of
age or activity level.

To respond, in part, to criticism of the food pyramid and
its modifications, the U.S. Department of Agriculture has pub-
lished “Dietary Guidelines for Americans 2005,”14 which is a
detailed review of current evidence by the government, the
intention being to serve as a guide for policy makers and others
in assisting those who provide nutrition advice and counseling.
The goal of the guideline is to promote health and reduce risk
for major chronic diseases. Some selected “key recommenda-
tions” from this guideline relating to dietary intake for all age
groups include:

1. Consume a variety of nutrient-dense foods and beverages
from the basic food groups, and while limiting intake of
saturated and “trans fats,” cholesterol, add sugars, salt and
alcohol;

2. Consume sufficient quantities of fruits and vegetables while
staying within energy needs. This may be especially difficult
for the older adult because the quantity of food required
to meet energy needs may be significantly less than that to
supply vitamin and other micronutrient needs;

3. Choose a variety of fruits and vegetables each day;
4. Consume 3 or more ounce-equivalents of whole grain prod-

ucts per day;
5. Consume 3 cups per day of fat-free or low fat milk or

equivalent milk products;
6. Consume <10% of calories from saturated fatty acids and

<300 mg/day cholesterol, keeping trans fatty acid con-
sumption as low as possible;

7. Choose fiber-rich fruits, vegetables, and whole grains often.

Adapted from Dietary Guidelines for Americans 2005
www.health.gov/dietaryguidelines/dga2005/document/
default.htm.

The new guideline eliminates the oversimplified recom-
mendations of the pyramid for lay public use by targeting
nutrition and health professionals instead, and is much more
discriminating in recommending health-promoting intake of
polyunsaturated and omega 3-fatty acids while limiting trans
fatty acids and saturated fats.1

Willett and Skerrett have published a “healthy eating pyra-
mid” in their book, Eat, Drink and be Healthy: The Harvard
Medical School Guide to Healthy Eating, in which they advocate
eating only as many servings, that is, calories, as required for
energy on a daily basis. Whole grain foods and plant oils are
recommended to become the base of the diet along with an

abundance of brightly colored vegetables and fruits at least two
to three times per day. Legumes (beans) and nuts are touted as
the mainstay of protein in the diet with supplementation with
fish, poultry and eggs – zero to two times per day. Their new
“pyramid” is then topped-off with either calcium supplements
or no more than two daily servings of dairy. Alcohol, if not
otherwise contraindicated, in moderation is encouraged for
most individuals as is a daily multivitamin supplement. They
suggest that red meat, butter, white rice, potatoes, white bread,
pastas, and sweets be consumed very sparingly or eliminated
altogether.13

NUTRITION SCREENING AND ASSESSMENT

Malnutrition is common in the geriatric age group and is most
often not attributable to a single cause, but rather to multiple
predisposing risk factors. As with most geriatric syndromes,
it requires interaction among the environment, physiological
changes of aging, and impairment or disease in multiple sys-
tems for this syndrome to be manifest. The interactions that
occur among risk factors tend to reinforce each other in an esca-
lating vicious cycle. For example, reduced muscle mass leads
to decreased physical activity, which leads to physical decondi-
tioning, which in turn leads to decreased tolerance for shopping
in the “supermarket,” where prices are lowest and merchandise
aisles are longest. Corner groceries are hard to find and tend
to be prohibitively expensive for many older adults on a fixed
income. Inability to grocery shop leads to the “empty refriger-
ator” and impaired exercise tolerance predisposes to impaired
tolerance for food preparation. Hence, the stage is now set for
undernutrition, with resultant impaired protein synthesis and
weight loss, nutrient deficiency, impaired immune function,
increased likelihood of infection, and, therefore, acute illness
that may present nonspecifically with decreased appetite. All
clinicians caring for older adults in every setting where geri-
atric care is undertaken must be prepared to assess patients for
risk of protein-energy undernutrition and be able to detect it
in its earliest stage. To recommend “screening” all older adults
for malnutrition syndromes, certain criteria must be applica-
ble. First, the condition to be screened for must have negative
outcomes. There is significant evidence of the outcomes of mal-
nutrition in older adults that are independent of any underlying
illness, disease state, or disability. There is increased risk of falls,
increased duration of hospital and rehabilitation stay, increased
need for institutionalization, increased postoperative compli-
cations, increased infections, increased incidence of pressure
ulcers, poorer wound healing, impaired muscle and respira-
tory function, and death as a result of undernutrition.

Second, simple, reliable, cost-effective screening tests must
be available with a reasonable degree of patient acceptability.
Tests must have reasonable sensitivity to be able to identify
persons at risk of malnutrition before clinical consequences
are obvious. Finally, intervention at the preclinical level must
improve outcomes. There must be some treatment, which if
rendered, reduces negative consequences for the patient.
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The first level of screening can be accomplished with some
simple preliminary queries.

■ Have you lost 10 lb in the past 6 months without trying to
do so?15

■ Is your current weight? <100 lb15

■ Has there been any change to your appetite or to your usual
eating habits?

An affirmative response to any of these questions would
justify the further investigation beginning with objective obser-
vation and documentation of change in weight. When weight
loss is suspected or confirmed, a number of tests for further
assessment and quantification of changes in nutritional status
are available, including the body mass index (BMI), anthropo-
metrics, and assay of biochemical markers. Each of these tools
has distinct advantages and limits to its usefulness.

■ BMI (weight [kg]/height [m2]) is predictive of disease risk
in those who are underweight, but can fail to detect signif-
icant involuntary weight loss especially in the obese. It is
also unreliable in the presence of edema or ascites. Accu-
rate measurement of height is fraught with error in the
older adult because of vertebral compression, loss of mus-
cle tone, and arthritic or postural change such as kyphosis.
BMI does not meet criteria to be an optimal screen because
a significant reduction would mean that significant change
in weight/nutrition has already taken place.16

■ Anthropometrics, which include measurement of skin-
fold thickness and mid–upper arm circumference, are sim-
ple and inexpensive to obtain but require training and
skilled technique to administer as well as to interpret results,
which vary with the age, sex, and ethnic makeup of the indi-
vidual.

■ Biochemical markers include serum proteins manufac-
tured by the liver such as albumin, transferrin, and
prealbumin.17 Albumin levels are predictive of mortality
and other outcomes but are not dependent solely on nutri-
tional status. Total lymphocyte count signifies a poor prog-
nosis and is independent of albumin. Low total cholesterol
also correlates with risk of malnutrition; however, most
biochemical markers are affected by other disease states
such as infection, inflammation, and organ impairment,
that is, liver disease, and therefore, as individual tests, have
low specificity for screening malnutrition. Prealbumin has
been found to have some efficacy as a screening test in
hospitalized patients.17

Formal malnutrition assessment tools comprise combinations
of individual screening items and have been developed to
overcome the various inadequacies of the individual tests
described previously. Two such tools that have been widely
used and very well validated are the Malnutrition Universal
Screening Tool (MUST)18 and the Mini Nutritional Assessment
(MNA).19

■ MUST was developed in the UK primarily for screening in
the community setting and consists of the BMI, history of
unexplained weight loss, and survey of acute illness effects.
MUST has been shown to have high predictive validity in
the hospital environment as well. It can be completed in
3 to 5 minutes.18

■ MNA Stage 1 is a screening questionnaire consisting of six
components: survey of food intake in past 3 months, weight
loss in past 3 months, mobility status, psychological stress
or acute disease in the past 3 months, neuropsychological
problems, and BMI. It was designed for screening patients
in home care, nursing facilities, and hospitals, and is able to
detect risk of malnutrition before change in other parame-
ters occurs, such as BMI or albumin. It is a fairly sensitive
screen; a score of 11 or more indicates strong evidence that
malnutrition is absent. The MNA assessment tool contains
12 items. The maximum possible score is 16. Scores >12
indicate satisfactory nutritional status with no need to pro-
ceed further. Once the assessment stage is completed, its
score is added to the screening score to obtain the total
assessment score or malnutrition indicator score. A total
score of 17–23.5 indicates risk of malnutrition, whereas a
score of <17 indicates existing malnutrition.19

Comprehensive assessment of nutritional status is most
thoroughly done by a combination of modalities including
careful, focused history and physical (including oral/dental)
examination, detailed medication review, social and psycho-
logical assessment, anthropometrics, and laboratory studies.
This complete data set is most efficiently compiled and assessed
with management plans developed, implemented, and moni-
tored with the assistance of a multidisciplinary team.

In addition to quantitative assessment for malnutrition, a
number of tools are also available for qualitative assessment
of dietary intake to counsel older adults on how to modify
their risk of developing certain chronic and or acute diseases.
A brief assessment could be accomplished using the Food Fre-
quency Screening Questionnaire,20 or a 24-hour dietary recall
for older adults living independently. Forty-eight or 72-hour
calorie counts are commonly used in inpatient and other insti-
tutional settings.

MALNUTRITION SYNDROMES

There are several types of malnutrition syndromes that occur
in the older adult. Protein-energy undernutrition is a state
of impaired homeostasis that occurs as a result of insuffi-
cient intake of basic macronutrients or inability to absorb or uti-
lize ingested nutrients. As a result of energy, protein, and other
micronutrient needs of the body not being met, both structure
and function of tissues and organs are impaired. The reported
prevalence of undernutrition in the geriatric adult varies from
study to study, but has been estimated at approximately 14%
for independent community dwellers, and perhaps as high as
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Figure 6.1. Practical approach to undernutrition. See color plates.

27% among high-risk community-dwelling older adults.21

High-risk older adults are those with cognitive impairment,
multiple medical comorbidities, disability, low socioeconomic
status, low education level, and/or low baseline body weight.
Up to 50% of hospitalized acutely ill older adults are consid-
ered to be undernourished.22 Among nursing facility and other
institutionalized residents, 25%–85% show evidence of pro-
tein calorie undernutrition.7,23 This devastating syndrome is
so common that the terms undernutrition and malnutrition
are frequently used synonymously, ignoring the other malnu-
trition syndromes. The causes of undernutrition in the older
adult are myriad. It is important to recognize that the causes
are not mutually exclusive, but commonly a number of factors
contribute to the occurrence of the syndrome of undernutri-
tion in the geriatric patient. Loss of appetite with or without
resulting weight loss is often a key component of the nonspe-
cific presentation of disease so that evaluation of a patient with
a recent change in appetite for an acute illness is an important
task for the clinician caring for any older adult. If the older adult
is not eating (starvation), the question to be asked is whether
they cannot eat or they will not eat sufficient quantities. Neuro-
logical or gastrointestinal dysfunction as well as oral problems
can all result in a patient who is unable to eat. Inappropri-
ate mealtime ambience, anorexia, social isolation, certain oral
problems, depression, paranoia, and other psychiatric disor-
ders might cause a patient to refuse to eat. A practical approach
to conceptualizing causes and contributors to undernutrition
in the older adult is illustrated in Figure 6.1. Undernutrition
is the major cause for concern in the population older than

65 years because protein-calorie undernutrition results in a
greater increase in morbidity and mortality in this population
cohort than overnutrition.24 Some of the adverse outcomes of
undernutrition that occur independently of underlying condi-
tions or comorbidities include increased fall risk, complicated
postoperative courses, longer hospital stays, increased infection
rates, increased susceptibility to pressure sores, impaired respi-
ratory function, deconditioning, markedly impaired quality of
life, and even death.

The other major malnutrition syndrome is that of overnu-
trition, which results from the consistent consumption of excess
calories or nutrients above the actual needs of the individual.
Overweight is defined as a BMI of 25–29.9 and obesity is defined
as a BMI of 30 or above; these conditions occur when more calo-
ries are consistently consumed on a daily basis than are utilized
for energy. Treatment for overweight and obesity in geriatric
adults should be carefully considered because of the frequency
with which they impair function and diminish quality of life.
Disability appears approximately 10 years earlier in obese per-
sons than in persons of recommended weight, and obesity may
in fact predispose the geriatric adult to “frailty.”25 With regard
to morbidity and mortality resulting from overweight and obe-
sity in the geriatric individual, there is considerable contro-
versy and relationships are not clear-cut or straightforward. It
has been suggested that in persons older than 85 years, over-
weight is not a mortality risk factor and mild overweight may
even be “protective” against death.26 Although high BMI is a
strong indicator of risk for disability in older women, BMI
alone is insufficient as an indicator of negative obesity-related
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effects.26,27 BMI is less accurate in predicting the actual per-
centage of body fat present in older persons because of changes
in height resulting from vertebral compression, kyphosis, and
other degenerative skeletal conditions.16 Potentially beneficial
effects of increased body weight have been noted in older adults,
including increased bone mineral density and a “cushioning”
effect around the greater trochanter. These benefits of adipos-
ity may, in some cases, result in decreased incidence of hip
fracture. A decrease of one standard deviation in fat mass has
been shown to be associated with a 30% increase in risk of
hip fracture.28 In older geriatric patients, weight loss has been
found to be associated with increased rather than decreased
mortality in women regardless of whether that loss was inten-
tional or unintentional.28 Perhaps that is because intentional
weight loss results in loss of both fat mass (75%) and fat-free or
lean body mass (25%), which might exacerbate the sarcopenia
already present as a result of normal or obligatory aging.

Overnutrition in specific micronutrients can result in tox-
icity states. The new DRI tables now categorize the maximum
safe intake levels for specific nutrients known to have potential
toxicities or adverse effects when taken in excess. For older adult
men and women, these micronutrients include vitamins A, C,
D, E, niacin, B6, folate, and choline, and the minerals include
calcium, iodine, iron, magnesium, manganese phosphorus, and
potassium.29

NUTRITIONAL THERAPIES FOR
UNDERNUTRITION

Oral Liquid Nutritional Supplementation may be the most
common treatment offered nursing facility residents with unin-
tentional weight loss, with a number of studies showing vari-
able results on weight gain in these patients. A study by Sim-
mons and Patel showed that fewer than 10% of patients with
orders for oral nutritional supplements actually received and
ingested the supplement as ordered and positive results were
very staff dependent.30,31 Efficacy of oral supplementation very
much depends on the cause of the protein-energy undernu-
trition, the functioning of the gastrointestinal tract, and the
severity of the nutritional deficits. Systemic inflammation is
a major cause of failure of nutritional therapy to improve
nutritional status. Research provides insight into the role of
inflammation and inflammatory mediators in chronic disease,
offering new opportunities for pharmacological use of nutri-
ents in treating certain diseases. Weight loss mediated by an
inflammatory state (cachexia) is a hypermetabolic condition,
often unresponsive to increasing nutrient intake. Pharmacolog-
ical modulation of the inflammatory process with a number of
agents including megestrol acetate, thalidomide, pentoxifylline,
and dronabinol can stimulate appetite and promote conversion
from a catabolic state to an anabolic condition in certain cases.
Increased physical exercise and growth hormone may augment
this change to anabolism.32

Temporary or episodic nutritional supplementation of
undernourished older adults also has the potential for positive

or negative outcome. Some individuals respond to supplemen-
tation by decreasing their intake of regular meals. When supple-
mentation is no longer provided, individuals may not respond
with a return to pre-supplementation intake at mealtime. When
individuals maintain steady intake of regular meals, whether
supplemented or not, more lasting and beneficial “boosting”
effects of nutritional therapy result.31 Nutritional supplementa-
tion can have a positive impact on organ function more quickly
than improvements in weight and certain biochemical markers
tend to occur.

NUTRITIONAL THERAPY FOR UNDERNUTRITION
IN SELECTED DISEASE STATES

Cardiovascular Disease is the leading cause of death in indus-
trialized nations. There is good evidence that management of
cardiovascular disease in patients with hyperlipidemias, dia-
betes mellitus, and other risk factors can be made more effi-
cacious by appropriately intensive dietary counseling therapy
delivered by a multidisciplinary team including a primary care
provider, and a dietician and/or a nutritionist.20 Such counsel-
ing should focus on identifying and changing excessive or defi-
cient dietary patterns to patterns more consistent with “Key
Recommendations” from “Dietary Guidelines for Americans
2005” and current DRI recommendations.

Congestive Heart Failure is a leading cause of acute hos-
pitalization in adults 65 years or older in the United States
and is associated, in severe cases, with cytokine-mediated
(inflammatory) catabolism. This state, often termed “cardiac
cachexia” is defined by body fat less than 27%–29% in an
adult who also weighs less than 80%–90% of their ideal body
weight. Watson et al.33 have found that cytokines regulate the
structure and function of the heart. Certain cytokines, which
increase with advancing age, seem to mediate abnormal func-
tion of cardiac fibroblasts resulting in changes in collagen. It
is believed that the inflammatory cytokines interleukin-6 and
tumor necrosis factor-α (TNF-α), which are elevated in con-
gestive heart failure, are increased by high fat and high sim-
ple carbohydrate diets, inducing a dilated cardiomyopathy.34

The significance of these cytokines is that they also seem to
mediate cardiac cachexia, characterized by significant negative
nitrogen balance. Although it is often unresponsive to nutri-
tional supplementation, overfeeding, or even enteral or par-
enteral nutrition, cardiac cachexia may be amenable to dietary
treatment with n-3 polyunsaturated fatty acids or pharma-
cological treatment with megestrol.33 As a consequence of
nutritional therapy, these homeostatically fragile patients are
sometimes placed at risk of a “refeeding syndrome,” a poten-
tially lethal symptom complex of electrolyte and fluid distur-
bances and other metabolic abnormalities including thiamine
deficiency, hypokalemia, hypomagnesemia, and hypophos-
phatemia.35

Some stroke patients show evidence of protein-energy
undernutrition at the time of presentation and others have
an impact during the post stroke interval. As with the general
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undernutrition syndrome in the older adult, multiple factors
have an impact on the increased risk of malnutrition for the
stroke patient. Dysphagia plays a significant role for 35%–40%
of all stroke patients in the post stroke interval, but 87% of these
regain swallow function in the first 2 weeks poststroke.36 Clin-
ical signs indicative of potential swallowing problems include
wet, “congested” voice, weak cough that does not fully clear
airway, drooling, and dysarthria indicating poor control of the
muscles of speech. Bedside clinical screening for swallowing
efficacy should therefore include evaluation of the patient’s level
of consciousness and ability to follow instructions, assessment
of control of posture and of oral secretions, and water swallow
test if appropriate. Videofluoroscopic studies of swallow or
modified barium swallow can be very helpful in revealing aspi-
ration risk in stroke patients with and without obvious clinical
signs and in formulating management strategies for speech and
swallow therapy. The modified barium swallow is considered
the “gold standard” in assessing dysphagia; on the other hand,
the presence or absence of a gag reflex reveals little about the effi-
cacy of the pharyngeal swallow mechanism. When the patient
has been shown to aspirate during the swallow, placement of a
percutaneous endoscopic gastrostomy (PEG) tube is often the
route chosen for nutritional therapy. The ability to eat also has
a negative impact from deficits in communication, perception,
and coordination. Many of these deficits, if recognized, may
be responsive to speech/swallow and occupational therapies. A
full spectrum of nutritional therapy modalities including oral,
nasogastric tube, PEG, or jejunostomy PEG tube–administered
supplementation are available. Artificial feeding should be
used only after realistic and achievable goals, consistent with
the informed wishes of the patient, have been established.
The patient’s wishes may be expressed by the patient or the
appropriate surrogate or proxy. Although some immediate
benefits of PEG nutritional therapy have clearly been shown, a
long-term benefit of improved mortality after continued PEG
therapy has not been as evident.37,38 In fact, PEG feeding may
serve to prolong the time of poor function and poor quality
of life for stroke patients who would have likely succumbed
to their disease earlier but for the artificial feeding provided by
the PEG.

Protein-energy undernutrition has a prevalence of 20%–
70% in patients with chronic obstructive pulmonary disease,
which is also a chronic inflammatory state.32 In these patients,
an increased basal metabolic rate may be associated with ele-
vated TNF-α concentrations in the patient’s blood. The result-
ing catabolic state causes loss of lean body mass including
diaphragmatic muscle mass, resulting in reduced capacity for
physical activity and reduced pulmonary function capacity.
Although some studies have shown a positive effect of nutri-
tional supplementation therapy on body composition, mus-
cle strength, and respiratory function in patients with chronic
obstructive pulmonary disease, patients with very high levels
of TNF-α may be less responsive to nutritional supplement
therapy.32

Protein-energy undernutrition commonly occurs in pa-
tients suffering from dementia. Within 8 years of the diagnosis

of Primary Degenerative Dementia of the Alzheimer type,
50% of patients require assistance with feeding or artificial
nutrition.32 Anorexia, dyspraxias, apraxias, altered taste and
smell, and paranoia with refusal to eat may all contribute
to symptomatic weight loss in Alzheimer’s disease. A retro-
spective study of nursing home residents with severe cog-
nitive impairment found there to be no survival advantage
to tube feeding among demented patients with tubes com-
pared with those without tubes. Dementia, in its end stage,
can be considered to be “brain failure” and comparable to
end-stage organ failure of any other major organ, ultimately
representing terminal collapse of that individual’s homeostatic
integrity.39 Finucane’s review concluded that evidence was
entirely lacking that tube feeding could achieve the therapeutic
goals of preventing aspiration, improving pressure sore out-
come, and /or decreasing risk of infection in dysphagic demen-
tia patients.37 A recent literature review and meta-analysis by
Stratton suggests that high-protein oral nutritional supple-
ments compared with routine care are associated with a 25%
reduction in pressure ulcer development in at risk patients,
but this review was inclusive of all “at risk” patients, not
strictly dementia patients, and insufficient data were available
to make conclusions about healing already existing pressure
sores.40

Because protein-energy undernutrition is in and of itself a
risk factor for hip fracture, it is not surprising that up to 50%
of patients with hip fracture are found to be malnourished.32

Such undernutrition is associated with longer hospital stays and
longer rehabilitation stays. There is evidence that treatment of
the undernutrition is associated with shorter hospitalizations,
fewer postoperative complications, and perhaps even a demon-
strable beneficial effect on mortality.41

Thurston Thomas Thurber Jr., in his tongue-in-cheek book
on old age comments on diet and nutrition: “Doing everything
right offers no guarantees, but it increases your chances and if
you feel better, that in itself is worth the hassle.”42 Research and
continued clinical investigation offer tremendous promise in
helping us determine not only what is possible to do, but what
is right to do in optimizing the nutrition, and ultimately the
quality of life of the older adult individual. It becomes more
and more of a reality that optimized nutrition can help the
older adult not only to feel better, but to be healthier. That is,
indeed, worth the hassle.
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Using Exercise as Medicine for Older Adults
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AGING AND PHYSICAL ACTIVITY PATTERNS

Currently, disparities exist among population groups in habit-
ual physical activity patterns that exaggerate the negative health
consequences of a sedentary lifestyle. Unchanged from the 1996
Surgeon General’s Report on Physical Activity and Health,1

demographic groups still at highest risk for inactivity are the
elderly, women, minorities, those with low income or educa-
tional background, and those with disabilities or chronic health
conditions. As might be expected, these are the same demo-
graphic groups that both bear a large burden of the diseases
amenable to prevention and treatment with exercise, and, yet,
often have the least access and opportunity for health promo-
tion efforts related to physical activity. Therefore, all health care
providers should identify and understand barriers to physical
activity faced by these population groups and utilize programs
and tools that address these barriers.

Previous objectives for middle-aged and older adults have
primarily focused on physical activities designed to improve
cardiorespiratory fitness and prolong life. It is now recognized,
however, that older adults can benefit from physical activi-
ties designed to maintain or improve functional independence
as well. The specific physical fitness components that provide
continued physical function as individuals age include muscle
strength, cardiovascular and muscular endurance, balance, and
flexibility.2 The problems of mobility impairment, falls, arthri-
tis, osteoporotic fractures, and functional status are clearly
related in part to muscle strength and mass,3,4 characteristics
that are amenable to intervention even in frail elders,5,6 and thus
strengthening activities, although important for all age groups,
are particularly important for older adults. Additionally, the
metabolic benefits of retention and activation of muscle mass
are now increasingly recognized as an important facet of the epi-
demic of age- and obesity-related insulin resistance and type 2
diabetes.5 Age-related loss of strength, muscle mass (sarcope-
nia), and bone density, which are most dramatic in women,

may be attenuated by strengthening exercises.6,7 and improved
even in late life with appropriate resistance training.8,9 Unfor-
tunately, U.S. survey and other data indicate that women in
general report lower than average adult participation levels
for strength training (11% vs. 16%).10 Additionally, despite
the evidence on safety and efficacy in even frail elders,11–13

the prevalence rate for resistive exercise is even lower among the
old (6% at ages 65–74 years) or the very old (4% older than age
75 years). Individuals in this latter age group, particularly those
older than the age of 85 years, are primarily women, making
an understanding of the risks and benefits of exercise in this
population a priority.14

Rationale for the Integration of Exercise Prescription
into Geriatric Care

The rationale for the integration of a physical activity prescrip-
tion into geriatric health care is based on four essential
concepts.15 First, there is a great similarity between the phys-
iological changes that are attributable to disuse (sarcope-
nia, osteopenia, central and generalized adiposity, low fitness,
insulin resistance, etc.) and those that have been typically
observed in aging populations, leading to the speculation that
the way in which we age may in fact be greatly modulated with
attention to activity levels.16 Second, chronic diseases increase
with age, and exercise has now been shown to be an independent
risk factor and/or potential treatment for most of the major
causes of morbidity and mortality in western societies (see
Table 7.1), a potential that is, currently, vastly underuti-
lized. Third, traditional medical interventions do not typi-
cally address disuse syndromes accompanying chronic disease,
which may be responsible for much of their associated disability.
Exercise is particularly good at targeting these syndromes of dis-
use. Finally, many pathophysiological aberrations that are cen-
tral to a disease or its treatment are better addressed by exercise
than by pharmacological therapy (e.g., the visceral adiposity of
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Table 7.1. Benefits of Exercise in Older Adults

Physiological Adaptations Disease Prevention Disease Treatment

Increased bone density Cancer (breast, colon,
endometrial, prostate)

Coronary artery disease

Dementia

Depression

Disability

Hyperlipidemia

Hypertension

Impotence

Obesity

Osteoporosis

Stroke

Type 2 diabetes mellitus

Arthritis

Insomnia

Coronary artery disease

Congestive heart failure

Dementia

Depression

Disability

Hyperlipidemia

Hypertension

Obesity

Osteoporosis

Peripheral vascular disease

Parkinson’s disease

Stroke

Type 2 diabetes mellitus

Decreased total body and visceral adipose
tissue, decreased intramuscular and hepatic
lipid accumulation

Decreased fibrinogen levels

Decreased sympathetic and hormonal response
to exercise

Decreased LDL, increased HDL levels,
increased fat oxidation

Improved cognitive function and brain volume

Decreased postural blood pressure response to
stressors

Decreased HR/blood pressure/perceived
exertion response to submaximal exercise

Increased oxygen extraction by skeletal muscle

Increased HR variability

Increased neural reaction time

Increased blood volume and hematocrit

Increased energy expenditure

Increased glycogen storage in skeletal muscle

Increased oxidative enzyme capacity in skeletal
muscle

Increased glucose disposal rate, decreased
postprandial dysmetabolism

Increased mitochondrial volume density in
skeletal muscle

Decreased resting HR and blood pressure

Increased GLUT-4 receptors in skeletal muscle,
insulin sensitivity, glucose tolerance

Decreased arterial stiffness

Increased maximal aerobic capacity

Increased stroke volume during exercise∗

Increased capillary density in skeletal muscle

Increased cardiac contractility during exercise∗

Decreased systemic inflammation

Improved endothelial cell function

Improved baroreceptor function, decreased
orthostasis

∗ Observed only in older endurance-trained men thus far.

metabolic syndrome), which, therefore, deserves a place in the
mainstream of medical care, not as an optional adjunct.

It is clear that the optimum approach to “successful aging”
or to health care in the older population cannot ignore the over-
lap of these areas. In some cases, exercise can be used to avert

“age-related” decrements in physiological function and thereby
maximize function and quality of life in the elderly. On the
other hand, the combination of exercise and sound nutrition,
particularly in relation to favorable alterations in body compo-
sition, will have numerous important effects on risk factors for



Using Exercise as Medicine for Older Adults 69

chronic disease as well as the disability that accompanies such
conditions. Therefore, understanding the effects of aging on
exercise capacity and how habitual physical activity can mod-
ify this relationship in the older adult, including its specific
utility in treating medical diseases, is critical for health care
practitioners of all disciplines.

Monitoring the Benefits of Exercise

Most health outcomes appear to be related to the accumulated
volume and intensity of exercise, and so monitoring compliance
will theoretically provide evidence that the benefits are occur-
ring. There may, however, be benefit also in monitoring the
improvements in cardiovascular fitness from training, as aero-
bic capacity itself has an even stronger relationship to mortality
than level of physical activity.17 Documenting improvements
in fitness or function may have a reinforcing effect on long-
term behavioral adaptations as well. Improved fitness/function
across the multiple domains of exercise capacity may be shown
by:

■ Improved measurements of peak aerobic capacity;
■ Decreased heart rate and blood pressure response to a fixed

submaximal workload;
■ Decreased rating of perceived exertion for a fixed submax-

imal workload;
■ Improved muscle strength, endurance, or power;
■ Ability to lift a submaximal load more times;
■ Ability to withstand postural stress or negotiate obstacles;
■ Improved joint range of motion;
■ Improved functional performance (e.g., gait speed, chair

stand time, stair climbing, etc.).

Exercise Testing for Older Adults

Cardiovascular Endurance
Because treadmill testing and indirect calorimetry are not

always available or feasible, particularly in frail adults older
than 75 years of age, field estimates of aerobic capacity and
cardiovascular responses are usually substituted. A simple way
to do this in clinical practice that requires minimal equip-
ment is the 6-minute walk test.18 This test has been used as an
index of rehabilitation in cardiac and pulmonary patients and is
known to improve with effective interventions. With training,
pulse and blood pressure at 6 minutes should decrease and
distance covered should increase. Alternatives to the 6-minute
walk are walking a fixed distance (e.g., 400 m) climbing mul-
tiple flights of stairs as rapidly as possible, or stepping up and
down a single step for several minutes, followed by the mea-
surements above. Availability of stairs and the potential for
musculoskeletal injury because of balance, hip and knee arthri-
tis, or vision problems make rapid stepping tests less desirable
in the older adult, however. The 6-minute walk tests reflects
not only aerobic capacity, but contributions from gait stability,
muscle strength, pain, body composition, and neuropsycho-

logical function, and thus is a good overall index of exercise
capacity (not simply aerobic capacity) and has direct clinical
relevance to ambulatory function in daily life.19

Strength Testing
If maximal strength itself cannot be measured, or measure-

ment is not considered safe or feasible in an elderly individual,
there is an option that is commonly used to rate effort during a
lift, using a scale of perceived exertion, such as the Borg Rating
of Perceived Exertion (RPE) scale.20 On this scale from 6–20, a
rating of 15–18 (hard to very hard) is equivalent to 70%–80%
of maximum lifting capacity in studies conducted in young and
older adults, and is, therefore, an appropriate training goal for
a resistance training prescription.5,14

Preexercise Assessment in Older Adults

Most older adults, despite the presence of chronic diseases and
disabilities, are able to undertake and benefit from an exer-
cise prescription that is tailored to their physiological capac-
ities, comorbidities, and neuropsychological and behavioral
needs.15 The relatively few permanent exclusions to any struc-
tured exercise are generally severe irreversible conditions that
are obvious exclusions because of the nature of the specific
exercise prescription under consideration or the risk the exer-
cise would impose on the health status of the individual. There
may be some forms of exercise in which even permanently
bed-bound patients or those with severe behavioral problems
may engage, but they are not able to participate in the usual
aerobic, resistive, or balance exercises described later. For some
older adults, such as those with critical aortic stenosis, cardiac
or peripheral vascular ischemia at rest, or an enlarging aor-
tic aneurysm or known cerebral aneurysm (when surgery is
not an option because of other medical considerations or very
advanced age), any exercise that significantly elevates cardiac
workload or blood pressure is considered high risk, and, there-
fore, is not recommended.5,14 It is anticipated that relatively few
older adults (even those in long-term care) would be excluded
from all exercise programs based on items in this category (see
Table 7.2) outside of those with severe forms of dementia or
terminal illness.

The majority of questions about exercise prescription eli-
gibility will be because of items in the “temporary exclusion”
or WAIT category (see Table 7.2), so judgments must be made
based on the severity of the diagnosis, timing of the event in
question, and reevaluation after a diagnostic work-up or adjust-
ment of medications is made. Most older adults in this category
will be able to be reclassified as appropriate for exercise once
their condition has been treated or stabilized. Notably, these
are all conditions that require stabilization or medical atten-
tion regardless of the intent to begin exercise, so a review of
exercise eligibility also serves as a check for optimal control of
most acute and chronic health conditions.

Notably, the majority of chronic illnesses (GO category,
Table 7.2) are indications for, rather than contraindications to,
regular exercise. Thus, if a patient with osteoporosis, chronic
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Table 7.2. Screening Older Adults for an Exercise Prescription

I. STOP! Permanent Exclusion II. WAIT! Temporary Exclusion III. GO! Exercise Recommended

If any boxes in this column are
checked, individual is ineligible for any
exercise prescription at this time.

If any boxes in this column are
checked, follow protocols for further
evaluation of these concerns with
medical personnel prior to reevaluating
for appropriateness/modification of
exercise prescription.

If only boxes in this column are
checked, individual is suitable for
exercise prescription without
additional evaluation by medical
personnel at this time.

a. � End-stage congestive heart failure

b. � Permanent bed-bound status

c. � Severe cognitive impairment or
behavioral disturbance

d. � Unstable abdominal, thoracic, or
cerebral aneurysm

e. � Untreated severe aortic stenosis

f. � Other

a. � Acute change in mental status or
delirium, psychosis

b. � Cerebral hemorrhage within the
past 3 mo

c. � Exacerbation of chronic
inflammatory joint disease or
osteoarthritis

d. � Eye surgery within the past 6 wk

e. � Fracture in healing stage

f. � Hernia, symptomatic (abdominal
or inguinal), or bleeding
hemorrhoids

g. � Myocardial infarction or cardiac
surgery within past 3 mo

h. � Other acute illness or change in
symptoms

i. � Proliferative diabetic retinopathy
or severe nonproliferative
retinopathy

j. � Pulmonary embolism or deep
venous thrombosis within 3 mo

k. � Soft tissue injury, healing

l. � Active suicidality or suicidal
ideation

m. � Systemic infection

n. � Uncontrolled blood pressure
(>160/100)

o. � Uncontrolled diabetes mellitus
(FBS >200 mg/dl)

p. � Uncontrolled malignant cardiac
arrhythmia (ventricular tachycardia,
complete heart block, atrial flutter,
symptomatic bradycardia)

q. � Unstable angina (at rest or
crescendo pattern, ECG changes)

r. � Other

a. � Arthritis, stable

b. � Chronic obstructive pulmonary
disease, asthma

c. � Congestive heart failure, stable

d. � Coronary artery disease, stable

e. � Chronic renal failure

f. � Cancer (history or current)

g. � Chronic liver disease

h. � Chronic venous stasis

i. � Dementia, cognitive impairment

j. � Depression, anxiety, low morale

k. � Diabetes

l. � Drugs causing muscle wasting
(steroids)

m. � Frailty

n. � Falls, history of hip fracture

o. � Gait and balance disorders,
mobility impairment

p. � Hypertension

q. � HIV infection

r. � Hyperlipidemia

s. � Malnutrition, poor appetite

t. � Neuromuscular disease

u. � Obesity

v. � Osteoporosis

w. � Parkinson’s disease

x. � Peripheral vascular disease

y. � Stroke, stable

renal failure, and depression is not exercising, their medical
management can be seen as suboptimal, as regular exercise is,
in fact, additive to the benefits of usual medical care in these and
all of the other chronic conditions listed. Therefore, screening a
patient for exercise should be seen as an opportunity to “screen
in” those sedentary adults who have exercise-responsive dis-
eases, rather than primarily as a task of “screening out” those

few adults with conditions that absolutely preclude exercise of
any sort.

Exercise Prescription in Older Adults

It is quite likely that after initial screening, many barriers and
difficulties with adherence will be identified in the typically
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sedentary older individual. Therefore, it becomes important
to know how to deliver the prescription in logical stages that
are palatable and feasible and have some likelihood of success-
ful implementation. Current position stands2 generally recom-
mend a multimodal exercise prescription including aerobic,
strengthening, balance, and flexibility training, via a combina-
tion of structured and incidental (lifestyle integrated) activi-
ties. It is usually best to start with only one mode of exercise
and let the older adult get used to the new routine of exer-
cise before adding other components, or optimal adherence
and adaptation may be compromised.21 This approach obvi-
ously requires attention to risk factors, medical history, phys-
ical examination findings, and personal preferences, to pri-
oritize prescriptive elements; these will be different for each
individual. There are, however, a few generalizations that can
be made.

■ If significant deficits in muscle strength or balance are iden-
tified, these should be addressed prior to the initiation of
aerobic training. Prescribing progressive aerobic training
in the absence of sufficient balance or strength is likely to
result in knee pain, fear of falling, falls, and limited ability
to progress aerobically, and is not recommended. Attempt-
ing to ambulate those who cannot lift their body weight
out of a chair or maintain standing balance is a suboptimal
approach.

■ Paying attention to the physiological determinants of trans-
fer ability and ambulation, and targeting these specifically
with the appropriate exercise prescription when reversible
deficits are uncovered is most likely to succeed.

■ In some cases, a chronic health condition may benefit
equally from resistance or aerobic training (as in the treat-
ment of depression for example22), but the decision is
made based on ability to tolerate one form of exercise
over another. Severe osteoarthritis of the knee, recurrent
falls, and a low threshold for ischemia may make resistance
training safer than aerobic training as an antidepressant
treatment in this case.

■ Prioritization requires careful consideration of the risks
and benefits of each mode of activity, as well as the current
health status and physical fitness level.

■ Patient preference for group versus individual exercise,
structured versus lifestyle physical activity, level of supervi-
sion desired, and attraction or aversion to specific modali-
ties of exercise must be considered to optimize behavioral
change and long-term adherence.

Aerobic Activity

Cardiovascular endurance training refers to exercise in which
large muscle groups contract many times (thousands of times
at a single session) against little or no resistance other than that
imposed by gravity.5 The purpose of this type of training is
to increase the maximal amount of aerobic work that can be
performed, as well as to decrease the physiological response and
perceived difficulty of submaximal aerobic workloads. Exten-

sive adaptations in the cardiopulmonary system, peripheral
skeletal muscle, circulation, and metabolism are responsible for
these changes in exercise capacity and tolerance. Many different
kinds of exercise fall into this category, including walking and
its derivatives (hiking, running, dancing, stair climbing, biking,
swimming, ball sports, etc.). The key distinguishing feature
between activities that are primarily aerobic versus resistive in
nature is the much larger degree of overload to the muscle in
resistance training. Obviously, there may be some overlap if
aerobic activities are altered to increase the loading to muscle,
as in resisted stationary cycling or stair climbing machines.
Such activities are still primarily aerobic in nature, as they do
not cause fatigue within a very few contractions as resistance
training does, and they therefore do not cause the kinds of
adaptations in the nervous system and muscle that lead to
marked strength gain and hypertrophy.

Modes of Aerobic Exercise

There are many more kinds of cardiovascular exercise avail-
able than is the case for strengthening exercise. The decision
about how to train aerobically depends on factors such as pref-
erence, access, likelihood of injury, and health-related restric-
tions or desired benefits. In general, although there are differ-
ences in oxygen consumption among various kinds of aerobic
exercise, unless one is training for a particular sport, personal
preference can provide much of the direction in this regard,
as long-term compliance will require that an enjoyable pur-
suit has been selected. Given attention to the intensity and
volume requirements described later, most activities can con-
tribute to improvements in cardiovascular efficiency, reduction
of metabolic risk factors, and reduced risk of many chronic
diseases.

Two other factors assume importance in older adults and
older women in particular. The first is the beneficial effects of
weight-bearing aerobic activities on bone density. The loading
of bone is critical to this outcome, so that nonweight-bearing
aerobic activities (such as swimming and biking) have not been
shown to maintain or increase bone density, whereas walking,
jogging, and stepping have positive effects in cross-sectional
and longitudinal studies. Second, high-impact activities such
as skipping rope, hopping and plyometrics (jumping), although
exceptionally beneficial for bone formation in animal models,
children, and premenopausal women,9 have been associated
with significant rates of knee and ankle injuries, even in healthy
older adults, and have generally not been shown to increase
bone density by themselves in this age group.9 In older adults
with preexisting arthritis or fall risk, such high-impact activities
are neither feasible nor recommended, as they are even more
likely to result in injuries and exacerbations of arthritis in this
cohort. Balancing the skeletal need for weight-bearing or high-
impact loading and the safety requirements of the joints and
connective tissues for low-impact loading, one would favor
exercises such as walking, dancing, hiking, or stair climbing
over running, step aerobics, or jumping rope in most older
adults. Men and women without underlying arthritis or balance
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disorders may generally perform higher-impact activities safely,
as long as muscle and ligament strength and joint structure are
normal, and such exercise should improve muscle power as well
as bone strength.

Overall, walking and its derivations surface as the most
widely studied, feasible, safe, accessible, and economical mode
of aerobic training for men and women of most ages and states
of health. This does not require special equipment or locations
and does not need to be taught or supervised (except in the
cognitively impaired, very frail, or medically unstable individ-
ual). Walking bears a natural relationship to ordinary activities
of daily living, making it easier to integrate into lifestyle and
functional tasks than any other mode of exercise. Therefore,
it is theoretically more likely to translate into improved func-
tional independence and mobility than other types of aerobic
exercise.

Intensity of Aerobic Exercise

The intensity of aerobic exercise refers to the amount of oxy-
gen consumed (VO2) or energy expended per minute while
performing the activity, which will vary from approximately
5 kcal/min for light activities; 7.5 kcal/min for moderate activ-
ities, and 10 to 12 kcal/min for very heavy activities.5 Energy
expenditure increases with increasing body weight for weight-
bearing aerobic activities, as well as with inclusion of larger
muscle mass, and increased work (force × distance) and power
output (work/time) demands of the activity. Therefore, the
most intensive activities are those that involve the muscles of
the arms, legs, and trunk simultaneously, necessitate moving
the full body weight through space, and are done at a rapid pace
(e.g., cross-country skiing). Adding extra loading to the body
weight (backpack, weight belt, wrist weights) increases the force
needed to move the body part through space, and, therefore,
increases the aerobic intensity of the work performed. Biome-
chanical inefficiency (e.g., gait disorder, arthritis pain, use of an
assistive device) increases the oxygen demands of a given task,
which must be considered when prescribing aerobic exercise to
adults with such impairments.

The rise in heart rate is directly proportional in normal indi-
viduals in sinus rhythm to the increasing oxygen consumption
or aerobic workload. Thus, monitoring heart rate has tradition-
ally been a primary means of prescribing appropriate intensity
levels as well as following training adaptations when direct
measurements of oxygen consumption are not available. The
heart rate reserve (HRR) method is the most useful estimate of
intensity based on heart rate (HR),2 calculated as:

HRR = Relative Percent × [Maximal HR-Resting Heart Rate]
+ Resting Heart Rate

Maximal HR can be taken from a maximal treadmill test
or roughly estimated as (220-age). Training intensity is nor-
mally recommended at a moderate (40%–59% HRR) level,2,23

although vigorous (60%–84% HRR) training levels may be used

in selected individuals and may provide increased adaptation
or health benefits for some disease outcomes.

Difficulties with an intensity prescription based on HR
in the older adult include inaccurate pulse recording during
exercise, and the presence of arrhythmias, pacemakers, or β-
blockers (systemic or ophthalmological) that will alter the HR
response to exercise. Therefore, a more easily obtainable and
reliable estimate of aerobic intensity is to prescribe a moder-
ate level as 12–14 or a vigorous level as 15–17 on the RPE
scale, which runs from 6–20.23 At a moderate level, the exer-
ciser should note increased pulse and respiratory rate but still
be able to talk. This scale has been validated for use in men and
women, young and old, those with coronary disease as well as
healthy adults, and is therefore of widespread applicability. It
is easy to teach and is a means to “supervise” training intensity
from afar through written diaries or telephone calls, making
it cost-effective in community programs and health care set-
tings. Usually a visual representation of the RPE scale is used
to increase accuracy, but assessment can even be done without
this prop in patients who are blind or cannot read.

As is the case with all other forms of exercise, to main-
tain the same relative training intensity over time, the absolute
training load must be increased as fitness improves. In younger
individuals, typically walking may be changed to jogging and
then running to increase intensity as needed. More appropriate
in older or frail adults are progressive alterations in workload
that increase energy expenditure without converting to a high-
impact form of activity. Examples of how to prescribe such
progression for various modes of aerobic exercise are given
in Table 7.3. The workloads should be progressed based on
ratings of effort at each training session. Once the perceived
exertion slips below 12 on the RPE scale, the workload should
be increased to maintain the physiological stimulus for contin-
ued cardiovascular adaptation. As with resistance training, the
most common error in aerobic training is a failure to progress,
which results in an early suboptimal plateau in cardiovascular
and metabolic improvement.

Volume of Aerobic Exercise

In most older adults, 60 to 150 minutes of aerobic exercise each
week will be sufficient to provide benefits in the domains of
improved maximal and submaximal cardiovascular efficiency,
psychological well being, and control of chronic diseases such
as arthritis, diabetes, peripheral vascular disease, chronic lung
disease, coronary artery disease, and congestive heart failure,
for example. Higher volumes of exercise generally result in
greater fitness adaptations24 and health benefits,25 and 200 to
300 min/wk are recommended for treatment of obesity.26 It
should be noted, however, that very little research on aerobic
training in very old or frail adults has actually been conducted,
and most recommendations are simply extrapolated from stud-
ies in younger individuals.

It has been shown that aerobic exercise does not need to
be performed at a single session to provide training effects and
may be broken up into increments of 10 minutes to reach the
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Table 7.3. Increasing the Intensity of Aerobic Exercise

Mode of Exercise Ways to Increase Intensity

Walking Add small weights around wrists

Swing arms

Use “race walking” style

Add inclines, hills, stairs

Carry weighted backpack or waist belt∗

Push a wheelchair or stroller (with someone in it)

Cycling Increase pedaling speed

Increase resistance to pedals

Add hills

Add backpack∗

Add child carrier to back of bike

Water activities Use arms and legs in strokes

Add resistive equipment for water

Increase pace

Tennis Convert from doubles to singles game

Golf Carry clubs∗

Eliminate golf cart

Dance Increase pace of movements

Add more arm and leg movements

∗ Avoid flexing the spine when doing this to prevent excessive
compressive forces on the thoracic spine.

desired volume of training.5 Shorter-duration sessions than
this have not been evaluated for efficacy, although public
health recommendations for integrating short bouts of even
5 minutes into the daily routine have been made recently. Very
frail adults may only tolerate 2–5 minutes of walking or other
aerobic activities initially, and a reasonable goal is to increase
tolerance for longer workloads until 10–20 minutes of exer-
cise can be sustained without resting. This would provide sub-
stantial functional benefit in the nursing home, as walking for
20 minutes would likely enable the older adult to get to almost
any location in the home without having to stop and rest.

Overall, a session or sessions of aerobic exercise performed at
least once every 3 days adding up to at least 60 minutes per week
appears to be the minimal prescription for health and longevity
justifiable based on the currently available literature. Higher vol-
umes of exercise than this (e.g., 30 min/day, most days per
week, or 150 min/wk) are generally associated with greater
health-related outcomes and improvements in fitness.5 It is not
recommended to exercise in very long bouts once or twice a
week as an alternative to several shorter sessions, as this is likely
to result in overuse muscle soreness and injuries. The risk of
sudden death during physical activity appears to be limited to
those who do not exercise on a regular basis (at least 1 h/wk),
which is another reason for advocating regular, moderate doses
of exercise rather than periodic high-volume training.

Benefits of Aerobic Exercise

The benefits of aerobic exercise have been extensively studied
over the past 50 years, and the most important of these for
older adults are listed in Table 7.1. They include a broad range
of physiological adaptations that are, in general, opposite to
the effects of aging on most body systems, as well as major
health-related clinical outcomes.27 The health conditions that
are responsive to aerobic exercise include most of those of con-
cern to older adults: osteoporosis, heart disease, stroke, breast
cancer, diabetes, obesity, hypertension, arthritis, depression,
memory loss, and insomnia.25 These physiological and clinical
benefits form the basis for the inclusion of aerobic exercise as an
essential component of the overall physical activity prescription
for healthy aging.28

Risks of Aerobic Exercise

The major potential risks of exercise are listed in Table 7.4.
Most of these adverse events are preventable with attention
to the underlying medical conditions present, making appro-
priate choices of exercise modality, avoiding exercise during
extreme environmental conditions, wearing proper footwear
and clothing, and minimizing or avoiding exercise during acute
illness or in the presence of new, undefined symptoms. Most
fluid balance problems can be handled by exercising in reason-
able temperature and humidity only and drinking extra fluid
on exercise days.

All older adults should have yearly ophthalmological exam-
inations for glaucoma and retinal changes, and, therefore, exer-
cise programming should be delayed until this routine health
screen has been completed to avoid complications. If someone
has had recent ophthalmological surgery, exercise is contraindi-
cated for several weeks to avoid raising intraocular pressure,
and the exact recommendations should be obtained from the
ophthalmologist in these cases.

Metabolic complications are rare unless diabetes is out of
control at the time exercise is initiated, or dehydration or acute
illnesses are present. The improvement in insulin sensitivity at
the initiation of regular exercise may require modification of
insulin and oral hypoglycemic medications to prevent hypo-
glycemia. Exercising in the 1–2 hour period after meals should
both prevent hypoglycemia as well as minimize the postpran-
dial rise in serum glucose, which is an independent risk factor
for cardiovascular events, even in nondiabetics.29 This car-
diovascular toxicity is mediated by oxidant stress, which trig-
gers inflammation, endothelial dysfunction, hypercoagulabil-
ity, sympathetic hyperactivity, and other atherogenic changes.
Exercise has been shown to attenuate this postprandial dys-
metabolism, which may mediate some of the cardioprotective
effects of exercise.29,30

Cardiovascular complications are most likely if ischemic
heart disease is not well controlled medically or surgically prior
to exercise initiation, if warning signs are ignored, or if sudden,
vigorous exercise is tried in a previously completely sedentary
individual. When properly prescribed and monitored, both
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Table 7.4. The Risks of Exercise in Older Adults

Musculoskeletal Cardiovascular Metabolic

Falls Arrhythmia Dehydration

Foot ulceration or laceration Cardiac failure Electrolyte imbalance

Fracture, osteoporotic or traumatic Hypertension Energy imbalance

Hemorrhoids∗ Hypotension Heat stroke

Hernia∗ Ischemia Hyperglycemia

Joint or bursa inflammation, exacerbation
of arthritis

Pulmonary embolism Hypoglycemia

Ligament or tendon strain or rupture Retinal hemorrhage or detachment, lens
detachment

Hypothermia

Muscle soreness or tear Ruptured cerebral or other aneurysm Seizures

Stress incontinence Syncope or postural symptoms

∗ Primarily associated with increased intraabdominal pressure during resistive exercise, but may occur if Valsalva
maneuver occurs during aerobic activities.

aerobic and resistance training have been shown to reduce the
incidence of angina and medication use in cardiac rehabili-
tation settings and are indicated as part of standard medical
management of coronary artery disease.14 Although claudica-
tion is mentioned as a possible adverse side effect of exercise
in those with peripheral vascular disease, there is an impor-
tant treatment caveat here. It has been shown that aerobic
exercise significantly increases exercise tolerance in patients
with peripheral vascular disease (i.e., time to claudication),
and resistance training has some benefit as well. Exercise works
optimally when continued if possible for approximately 30–90
seconds after the onset of claudication. This is different from
angina or any of the other symptoms listed in,Table 7.4 for
which exercise should be stopped immediately if they occur.

Musculoskeletal problems are more common than any
other risk of aerobic or resistive exercise, particularly in the
novice or very frail adults, and those with underlying joint
disease. Often if significant weakness or balance impairment
is present, it is best to avoid aerobic exercise altogether until
strength and balance have been improved sufficiently with spe-
cific training, so as to allow safe weight-bearing exercise such as
walking. If this is not done, falls, arthritis pain, fear of falling,
and muscle fatigue will be so limiting that effective aerobic
training is precluded. Warming up muscles gently with slow
movements prior to aerobic routines is important to avoid soft
tissue injury. The most important point is to avoid high-impact
activities (such as jumping, step aerobics, and jogging) in those
with preexisting arthritis or weak muscles and ligaments, as
this is a principle cause of sports-related injury.

Muscle Strengthening Activity

Progressive resistance training (PRT) is one of the four basic
modalities of exercise that are recommended for older adults
as part of a balanced physical activity program, whether this is

formalized as an exercise prescription or integrated into lifestyle
changes.28 PRT is the process of challenging the skeletal mus-
cle with an unaccustomed stimulus, or load, such that neural
and muscle tissue adaptations take place, leading ultimately
to increased muscle force producing capacity (strength) and
muscle mass.5 In this kind of exercise, the muscle is contracted
slowly just a few times in each session against a relatively heavy
load. Any muscle may be trained in this way, although usually
8–10 major muscle groups with clinical relevance are trained,
for a balanced and functional outcome.

Equipment

There are many ways to conduct PRT. Equipment may range
from only body weight to technologically sophisticated pneu-
matic or hydraulic resistance training machines. In general, in
the older adult, machine-based training allows the most robust
adaptations to be achieved, offers maximum safety, and requires
less technique to be learned. Free weights, on the other hand,
offer significant advantages in terms of cost and flexibility in
programming and may provide a better stimulus for motor
coordination and balance; they are the only option in most
home and limited-space settings.

Intensity

Virtually all of the randomized controlled trials of resistance
training in the elderly that have resulted in large gains in
strength have used an intensity of approximately 70%–80%
of maximum strength as the training intensity (a level of 15–17
on the RPE scale31 can be used to prescribe the proper inten-
sity if strength cannot be measured). There is no evidence that
this intensity is unsafe or poorly tolerated in men or women,
healthy or frail, as old as 100 years of age, or even those in
early outpatient cardiac rehabilitation for example. By contrast,
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low-intensity training results in negligible or modest gains in
strength and associated clinical benefits and cannot therefore
be recommended if the primary intent of training is to increase
muscle size and strength.32

Volume

The volume of resistance training refers to the frequency of ses-
sions, and the number of sets and repetitions (lifts) performed
during each session for each muscle group. It is most effective
to recommend training frequencies of 2–3 days per week in
the older adult, with at least a day of rest between sessions.
There is no consistent evidence that multiple sets (two–three)
are substantially superior to one set (8–10 repetitions) in terms
of strength gain, so if time is a barrier to implementation,
one-high intensity set will provide good clinical benefits most
efficiently.28 Increased volume of low-intensity repetitions will
not provide the musculoskeletal adaptations associated with
high-intensity training.

Benefits

Increases in muscle size and strength following appropriate PRT
are not seen with other forms of exercise and are not obtainable
with low-intensity PRT. Therefore, if a primary goal of exercise
is to prevent or treat sarcopenia, then there is no effective sub-
stitute for this modality of exercise. The hypertrophic response
to training does appear to be affected by health status, anabolic
hormonal milieu, nutritional substrate availability, changes in
protein synthesis with age, genetic profile, and other factors
yet to be identified. It is clear that exogenous anabolic steroids
can augment the hypertrophic response to resistive exercise in
young men and appears to have the same effect in older men
as well. Trials with growth hormone or its secretagogues, or
estrogen, have, however, thus far largely failed to show benefit
in terms of muscle mass or strength in older adults when given
alone or in combination with resistance training.

The benefits of PRT extend beyond the prevention and
treatment of sarcopenia itself.9,33 Resistance training has now
been shown to have benefit for the treatment of type 2 dia-
betes, obesity, depression, osteoporosis, frailty, falls, hip frac-
ture, joint replacement, arthritis, insomnia, coronary artery
disease, peripheral vascular disease, congestive heart fail-
ure, chronic obstructive pulmonary disease, cancer cachexia,
human immunodeficiency virus wasting, end-stage renal fail-
ure, and neuromuscular disease, and efficacy in other condi-
tions is emerging as well.14 This broad spectrum of benefit
places PRT within the mainstream of treatment options for
older adults.

Risks

PRT has been thought of as a risky form of exercise in the
past and has therefore been sometimes avoided by health care
professionals in their counseling of older adults. A wealth of
literature over the past 20 years indicates that this modality of

exercise is in fact quite safe and is more feasible in many groups
of patients and frail elders than is cardiovascular exercise.14

There are relatively few absolute medical contraindications to
PRT, such as unstable coronary disease, unrepaired aneurysms,
malignant arrhythmias, symptomatic hernias, or critical aor-
tic stenosis. Apart from these specific circumstances, PRT is a
realistic option even in very frail elderly individuals. Frailty is
not a contraindication to strength training, but conversely one
of the most important reasons to prescribe it.15

The potential risks of PRT are primarily musculoskeletal
injury and cardiovascular events. Musculoskeletal injury is
largely preventable with attention to the following points:

■ adherence to proper form;
■ isolation of the targeted muscle group;
■ slow velocity of lifting;
■ limitation of range of motion to the pain-free arc of move-

ment;
■ avoidance of use of momentum and ballistic movements to

complete a lift;
■ use of machines or chairs with good back support;
■ observation of rest periods between sets and rest days

between sessions.

In patients with preexisting arthritis, there may be inter-
mittent exacerbation of joint symptoms or inflammation with
the initiation of PRT; however, the overall effect of training is
the moderate decrease of chronic arthritis pain and disability
over time.34 During periods of disease flare-up, it may be neces-
sary to switch to isometric contractions, lower the weight lifted,
limit the range of motion through which the load is lifted, or
insert additional days of rest between training sessions. It is
advisable to continue isometric contractions if nothing else, as
this will prevent loss of strength, and will not further increase
pain. Once the symptoms have lessened, normal exercise ses-
sions may resume.

Blood pressure changes are difficult to measure during PRT
because of the transient nature of the rises, and the fact that
blood pressure falls almost immediately after a repetition is
completed. This makes monitoring of intraarterial pressure the
only accurate way to gather such information. The HR response
to PRT is in general lower than that from aerobic exercise such
as walking up an incline or stair climbing, whereas the increase
in systolic blood pressure tends to be intermediate between
walking and stair climbing. Diastolic pressure elevations are
greater with PRT than aerobic exercise, thus increasing mean
arterial pressure to a greater degree. The double product (the
product of systolic blood pressure and HR), which is thought
to be representative of myocardial oxygen demand, is greatest
for stair climbing, followed by weight lifting and walking.

In the largest series of maximum strength tests yet reported,
in 26,000 individuals undergoing testing, not a single cardio-
vascular event occurred.35 Additionally, the literature suggests a
reduction in ischemic signs and symptoms after PRT in cardiac
patients, attesting to the safety of this form of exercise even in
individuals with heart disease.
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Table 7.5. Factors Related to Increased Circulatory Stress
During Resistance Training

■ Higher relative intensity of load lifted

■ Static contractions

■ Early phase of concentric contraction

■ Greater muscle mass used

■ Performance of a Valsalva maneuver during lifts

■ Increasing number of repetitions

■ Fatigue of muscles (performing a set “to failure”)

Circulatory stress = increase of HR and blood pressure in response to
resistive exercise.

Patients with unstable cardiovascular signs and symptoms
should not begin any exercise regimen, including weight lifting,
without medical evaluation. Cardiovascular stress is minimized
with attention to the factors listed in Table 7.5.

Balance Exercises for Fallers or Individuals with
Mobility Problems

Balance training is probably the least well defined of the vari-
ous exercise modalities. Despite the use of balance-enhancing
modalities for decades by physical therapists and others work-
ing with adults and children with developmental or degenera-
tive neurological diseases affecting balance, only recently have
there been well-controlled formalized studies of techniques and
outcomes. The recognition that balance impairment is a risk
factor for falls and hip fracture even in adults without iden-
tifiable neurological disease has expanded the potential target
population for balance training to the general aging cohort.
The pressing need for definitive outcome data on feasibility
and efficacy of various intervention techniques has stimulated
quantitative research that will assist in the development of clin-
ical protocols. In the meantime, the balance prescription must
be formulated from a variety of evidence collected in epidemi-
ological studies, experimental trials, and clinical practice. It
should be noted that, in many cases, it is difficult to compare
the results across trials, as investigators have used unique train-
ing interventions and different outcome measures.

Any activity that increases one’s ability to maintain balance
in the face of a threat to stability may be considered a balance-
enhancing activity. Common stressors include:

■ narrowing of the base of support;
■ perturbation of the ground support;
■ decrease in proprioceptive sensation;
■ diminished or misleading visual inputs;
■ disturbed vestibular system input;
■ increased compliance of the support surface;
■ movement of the center of mass of the body away from the

vertical;
■ addition of a cognitive distractor or “dual tasking” while

practicing balance.

In real life, stressors may also include things such as envi-
ronmental hazards to traverse, postural hypotension, and drugs
that affect central nervous system function. The plethora of
conditions that contribute to gait and balance abnormali-
ties in older adults require a multifactorial approach to bal-
ance enhancement and falls prevention.4,36 What is presented
herein is a summary of exercise techniques that have favor-
able effects on this physiological capacity, and, therefore,
form an important part of the exercise prescription for older
adults.

General Technique

Balance-enhancing activities have an impact on the central ner-
vous system control of balance and coordination of movement,
or augment the peripheral neuromuscular system response to
signals that balance is threatened. The general approach to the
enhancement of balance should rely on theoretical principles
that are designed to elicit adaptations in the central neurolog-
ical control of posture and equilibrium. The basic idea is to
challenge progressively the system with stressors of increasing
difficulty in four different domains:

1. narrowing the base of support for the body;
2. displacing the center of mass to the limits of tolerance;
3. removing or minimizing contributions of visual, vestibular,

and proprioceptive pathways to balance;
4. adding simultaneous cognitive tasks such as set tests (ani-

mal naming) or calculations (serial 7s, etc.) during balance
exercises.

All balance movements should be done slowly and with
deliberation, as this stresses the control systems more and pro-
duces better physiological adaptation. It can be seen, for exam-
ple, that an exercise such as heel walking is actually easier when
done rapidly rather than slowly, so the challenge and adaptation
will be greater when the slow speed is practiced. Balance train-
ing may also be prescribed as structured exercise forms such
as Tai chi37 or yoga, or may be incorporated into resistance
training during one-legged standing movements.38

Intensity

Intensity in balance training refers to the degree of difficulty of
the postures, movements, or routines practiced. The appropriate
level of difficulty or “intensity” for any balance-enhancing exercise
is the highest level that can be tolerated without inducing a fall or
near-fall. In a supervised session, the individual can be pushed
to the limits of such tolerance, as safety is assured by the physical
presence of the trainer. In an unsupervised setting, the person
should be told to try movements only up to the level that
they fail to master completely. For example, if the goal is to
hold the heel-to-toe stand for 15 seconds, then if someone can
only hold the posture for 10 seconds before grabbing the wall
for support, this is the appropriate initial training intensity.
Progression in intensity is the key to improvement, as in other
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exercise domains, but this concept of mastery of the previous
level before progression must be adhered to for safety. This is
particularly important in frail elders, who are at highest risk of
falls, osteoporotic fractures, and other injuries.

Volume and Frequency

No definite statement can be made at this time about the min-
imum effective dose of balance training techniques described
previously. Regimens have ranged from 1 to 7 days per week,
and from once a day to several times per day. A reasonable
recommendation would appear to be 2–3 days per week, but it
is noted that this is more a matter of convention rather than an
evidence-based recommendation. It is likely that as with other
forms of training, a dose–response relationship exists, although
thresholds have not been defined. There is no evidence that any
negative effects are seen with high-volume training. Therefore,
for adults with significant balance impairments that require
intervention, training 3–7 days per week may be advantageous.
On the other hand, healthy, normal adults may require only
preventive practice 1 day a week for maintenance of mobility
and function. Many more studies are needed in this area to
define the recommendation further.

Benefits

Balance training has been shown to result in improved balance
performance, decreased fear of falling, decreased incidence of
falls, and increased ability to participate in other activities
that may have been limited by gait and balance difficulties.4

It is expected, although not proved, that such changes would
ultimately lead to improvements in functional independence
and reduced hip fractures, and other serious injuries, and
improved overall quality of life. Such long-term outcomes will
require larger studies of longer duration than those that have
been reported to date. In particular, there is a need for data on
the feasibility and efficacy of balance training in the very old
and frail, in whom deficits are larger, fall risk is usually multifac-
torial, and cognitive impairments or degenerative neurological
diseases exist. All of these factors may alter the robustness of
the physiological adaptation achieved with training.

Balance training does not generally result in increased
strength or aerobic capacity by itself, whereas resistance train-
ing in some cases may improve balance.38 There may, how-
ever, be some maintenance of muscle strength from the
isometric contractions that occur during many of the balance-
enhancing and one-legged postures and the bent knee stance
during Tai chi.37 In addition, to the extent that balance train-
ing results in increased overall physical activity and mobility,
these other activities may lead to improvements in strength and
endurance.

Risks

The only real risk of balance training is actual or threat of
loss of balance, resulting in a fall or injury or increased fear

of falling. This is preventable with attention to the previously
discussed factors governing progression, intensity, setting, and
supervision. There is little or no elevation in pulse or blood
pressure during these kinds of exercises, so that cardiovascular
events are not an expected or reported consequence. Muscu-
loskeletal injury, other than that resulting from a fall, would
also be unlikely.

It should be noted that there might be exacerbation of
preexisting arthritic pain or inflammation of the knee dur-
ing prolonged one-legged standing, Tai chi, or yoga postures
requiring a semicrouched stance. These positions may have to
be adapted or avoided in those with significant weight-bearing
pain in the joint. Once quadriceps muscle strength improves
with appropriate resistive exercises (as noted) these kinds of
movements may be tolerable. Impaired flexibility may initially
limit some Tai chi or yoga postures and may lead to injury if
range of motion is forced in the beginning. Gradual progres-
sion in the complexity of postures should prevent most injuries
to soft tissues.

Summary

Exercise is integral to the prevention, treatment, and rehabili-
tation strategies necessary for the care of the geriatric patient.
Exercise should be prescribed, as is all other medical treat-
ment, with consideration of patient risks and benefits, knowl-
edge of appropriate modality and dose (intensity, frequency,
and volume), monitoring for drug interactions, benefits and
adverse events, and utilization of the strongest possible behav-
ioral medicine techniques known to optimize adoption and
adherence. There is no age above which physical activity ceases
to have benefits across a wide range of diseases and disabili-
ties. Sedentariness is a lethal condition; physical activity is the
antidote, and health care practitioners should be well-educated
leaders and role models in the effort to enhance functional inde-
pendence, psychological well-being, and quality of life through
promotion of exercise for the aged, both fit and frail.
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INTRODUCTION

Diabetes mellitus (DM) is a dominant chronic disease of older
adults in the United States as well as in many other coun-
tries of the world. The prevalence of DM in the future is only
expected to grow with the increase in the population of older
adults, the prevalence of obesity, and physical inactivity. Clin-
icians will be faced with many unique challenges when car-
ing for this older diabetic population. The clinician’s major
challenges are 1) to avoid symptoms and complications of
hyper- and hypoglycemia, 2) to minimize or delay micro- and
macrovascular complications, if possible, and 3) to maximize
daily functioning. Underlying these challenges is the realiza-
tion that the geriatric population is a heterogeneous one. Goals
of care and treatment decisions may vary. These may depend
less on the chronological age of the patient, although issues of
life expectancy must be considered especially in the very old,
but more so on the patient’s functional abilities and on other
comorbidities or coexisting geriatric syndromes. This chap-
ter will focus on specific aspects of diabetes care in the older
adult.

EPIDEMIOLOGY

An estimated 10.3 million people, or 20.9% of those 60 years
of age or older, in the United States are afflicted with DM, the
majority of whom have type 2 disease.1 Approximately half
of Americans with diabetes are 60 years of age or older with
an approximately even split between men and women. DM is
more prevalent in minority groups. After adjusting for popu-
lation age differences, Native Americans are 2.2 times as likely,
African-Americans are 1.8 times as likely, and Hispanic/Latino
Americans are 1.7 times as likely to have DM as non-Hispanic
whites. The costs of medical care are great with almost $48 bil-
lion being spent in 2002 on medical care for older adults with

DM.2 The majority of this expense is for inpatient costs, with
most being attributed to the care of cardiovascular complica-
tions. The absolute number of older persons with diabetes will
continue to rise in the foreseeable future for at least two rea-
sons: 1) the rate of diagnosed diabetes in persons 65–74 years
of age and >75 years has increased approximately 2.5 times
in the past 30 years, and 2) the number of older persons at
risk is growing. Because approximately half of all cases in older
persons are undiagnosed, if methods of detection improve, the
numbers of clinically recognized cases could rise even further.3

DIAGNOSIS

Although the “poly” symptoms (polydipsia, polyuria, and poly-
phagia) are considered by many to be pathognomonic of dia-
betes, for several reasons this is often not true in older persons.
First, these symptoms are nonspecific and may result from
other conditions, such as urinary difficulties or diuretic use.
Second, they may not be present because of age-related or
disease-related changes in organ function. For example, thirst
mechanisms often become impaired with age. Third, they may
be masked by other conditions. Thus, relying on them will
result in both false positives and false negatives. The challenge
to the clinician is to maintain a high level of suspicion, yet be
prudent with glucose testing.

To improve the predictive power of glucose testing, criteria
for the diagnosis of diabetes were revised by the Expert Com-
mittee on the Diagnosis and Classification of Diabetes Mellitus
in 1997.4 The criteria are: 1) symptoms of diabetes and a ran-
dom glucose level of >200 mg/dL, or 2) a fasting plasma glu-
cose level of 126 mg/dL or greater, or 3) an elevation in plasma
glucose to ≥200 mg/dL 2 hours following a 75-g oral glucose
tolerance test. The diagnosis must be confirmed by abnormal
glucose levels on a different day unless the patient has obvious
hyperglycemia.
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The majority of elderly diabetics are classified as either type
1 or type 2. Type 1 diabetics require insulin and are ketosis
prone. Type 2 diabetics are insulin resistant and ketosis resis-
tant. Many elderly type 1 diabetics who started insulin in the
1930s are still alive, therefore when caring for a diabetic patient,
it is important to establish when and how the diagnosis of dia-
betes was made to institute proper therapy and to anticipate
the types of complications that are likely to develop.

SCREENING

As with other conditions, screening for diabetes would be indi-
cated if the treatment of asymptomatic patients resulted in
better outcomes, if the burden of suffering associated with it
were high, and if the screening test were sensitive and specific,
simple and inexpensive, safe, and acceptable for both patients
and practitioners.5 Although no one would argue that the bur-
dens associated with diabetes are great, there is insufficient
evidence that early detection and treatment improve outcomes
for patients with type 2 disease.6 The value of screening for
diabetes has been evaluated with mixed results, although one
study showed more cost-effectiveness in people with hyper-
tension and those aged 55–75 years.7 The U.S. Preventive Ser-
vices Task Force (USPSTF) suggests that clinicians may wish to
screen adults who are at increased risk for cardiovascular disease
(CVD), mainly those with hypertension or hyperlipidemia (the
grade of evidence is B; the U.S. Preventive Services Task Force
found at least fair evidence that [the service] improves impor-
tant health outcomes and concludes that benefits outweigh
harms).8 Once diabetes has been detected clinically, screening
for complications, specifically for retinopathy and foot lesions,
can be effective in reducing morbidity, as will be discussed later.

MANAGEMENT

To the elderly person, receiving the diagnosis of diabetes may
evoke multiple emotions including dread, fear, and sadness.
Not only are complications devastating but following complex
dietary, medication, and monitoring regimens can be over-
whelming. Daily functional, nutritional, and medical assis-
tance from professional and lay caregivers is often necessary
when patients are physically and/or cognitively impaired. When
developing a treatment plan with the older diabetic patient, it
is important to involve the patient in her own self-care, to the
extent that this is possible, and to be sensitive to the patient’s
perception of her quality of life, as it is affected by various
therapeutic interventions.

Recently, the concept of collaborative management has
received attention as a mechanism to better care for patients
with chronic diseases such as diabetes. Collaborative man-
agement consists of 1) defining problems from the perspec-
tive of the patient and physician, 2) targeting key problems,
goal setting, and planning methods to achieve goals, 3) creat-
ing patient education and support services, and 4) evaluating

Table 8.1. Summary of Key Recommendations12

■ Older persons with diabetes should be offered individualized
therapy that takes into consideration life expectancy, functional
status, the presence of cognitive impairment, social support,
and patient preferences.

■ Care should be kept simple and inexpensive, wherever possible.

■ Older persons with diabetes are likely to benefit greatly from
cardiovascular risk reduction; therefore, monitor and treat
hypertension and dyslipidemias.

■ For many older persons, treatment of hypertension may require
more than one medication to achieve adequate control.
Treatment should be gradual, if possible, and persons should be
monitored for drug interactions and side effects.

■ Monitor and treat hyperglycemia, with a target A1C of 7%, but
less stringent goals of therapy may be appropriate once patient
preferences, diabetes severity, life expectancy, and functional
status have been considered.

■ Encourage diabetes education and make patients and their
families aware that it is a covered benefit under Medicare.

■ Dilated eye examinations should be performed every 2 years at
a minimum, and more often if there are additional risk factors
for diabetic eye disease or evidence of age-related eye disease.

■ Maintain an updated medication list and evaluate the patient
regularly for adverse medication effects.

■ Older persons with diabetes should be screened for depression,
and, if depression is identified, therapy should be offered and
response to therapy monitored.

■ Persons should also be screened annually for cognitive
impairment, urinary incontinence, injurious falls, and
persistent pain because these conditions are more prevalent
among older persons with diabetes.

patient progress in a frequent and regular follow-up plan.9

These elements can be implemented in a variety of practice
models from the small group practice to the large health main-
tenance organization. It is important for all the members of the
health care team to provide as much education to the patient
as possible to make the patient an active participant in his
own diabetic management. Evidence suggests that interven-
tions targeted at improving the diabetes care delivery system
and promoting diabetes self-management lead to improved
patient outcomes and metabolic control.10,11

In 2003, the first guidelines for improving the care of
the older adult with diabetes were created by the California
Healthcare Foundation and the American Geriatrics Society.15

These published guidelines were the first to stress the impor-
tance of setting individualized goals of care by using the best
evidence available for the very heterogeneous group of older
adults with diabetes. The guidelines also included recommen-
dations for the management of six geriatric syndromes, or con-
ditions, for which there is evidence or strong consensus opinion
that persons with diabetes are at greater risk. The syndromes
include polypharmacy, depression, cognitive impairment, uri-
nary incontinence, injurious falls, and pain. Table 8.1 summa-
rizes the recommendations.
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The remaining sections of this chapter will elaborate on diet
and weight loss, exercise, glucose-lowering therapy, managing
cardiovascular risk factors, eye disease, and foot care. More
specific information on managing the aforementioned geriatric
syndromes can be found in other chapters of this book.

Diet and Weight Loss

In general, diabetes is closely related to being overweight or
obese, although a subset of older patients is either of nor-
mal weight or underweight.13 What constitutes an optimal
diabetic diet for older persons has not yet been determined,
but weight loss, even if modest, in obese older persons can
improve metabolic control, thereby reducing symptoms of
hyperglycemia.

Achieving weight loss and metabolic control is not easy.
Lifelong dietary habits are difficult to change, as are notions
of what constitutes a “healthy” diet. This may be compounded
by the fact that older patients frequently must rely on some-
one else for food acquisition and preparation. They may live
in households where food preferences are disparate. Further-
more, limited financial resources may interfere with patients’
procuring appropriate foods, such as fresh fruits and vegetables.

Weight loss in obese diabetics should be attempted to
improve insulin sensitivity. A registered dietitian or nutritionist
should be an active member of the diabetes management team
to assist the patient and/or caregiver in creating an individu-
alized diet plan. For many patients, for a variety of reasons,
when weight loss is not possible, the best strategy should be
to help them achieve a balanced diet that includes fruit and
legume sources of carbohydrates, restricts the amount of ani-
mal fat to <7% of total calories, maintains the intake of protein
at 0.8–1 g/kg of body weight, and incorporates fiber in moder-
ate amounts.14 Adequate fluid intake of nonsucrose-containing
beverages is also important. This alone may help to reduce glu-
cose levels and will correct mild volume contraction related to
osmotic diuresis.

Older diabetics living in long-term care facilities must have
diets appropriate to prevent or correct malnutrition. The Amer-
ican Diabetes Association recommends serving regular, unre-
stricted meals to institutionalized older adults with diabetes.13

It is important for such patients to enjoy meal time to satisfy
nutritional needs as well as to contribute to their quality of life.

Exercise

If the elderly diabetic is able to exercise regularly, specif-
ically with resistance training exercise, weight maintenance
and glycemic control may be added benefits. Physical activ-
ity has been found to increase insulin sensitivity of muscle and
other tissues that have insulin receptors. Other cardiovascular
risk factors, such as hyperlipidemia and hypertension, may be
reduced by regular exercise as well. Self-esteem and quality of
life may also improve. Exercise in the older diabetic may not
be without substantial risk, however. Exercise can exacerbate
angina or ischemia in a patient with underlying cardiovascu-

lar disease (CVD). The presence of peripheral neuropathy may
result in soft tissue or musculoskeletal injuries. Symptomatic
hypoglycemia can also occur, especially in patients taking oral
hypoglycemic drugs. The American Diabetes Association rec-
ommends that type 2 diabetics who want to begin an exer-
cise program “more vigorous than brisk walking” undergo an
assessment for CVD and other conditions, such as uncontrolled
hypertension, neuropathy, and retinopathy, which may increase
the risks of harm from the exercise program.15 Older adults with
diabetes should also monitor their glucose levels following any
workout.

Glucose-Lowering Therapy

Unless the patient has significant symptoms of hyperglycemia,
a 3-month trial of dietary modifications, exercise, and weight
loss should be undertaken. As lifestyle modification is often dif-
ficult especially for the clinically complex older adult, engaging
the help of a Certified Diabetes Educator, specialty physician
care, or group adult education classes can improve the patient’s
chances for success. Individualized education may be especially
helpful for non-English-speaking and culturally diverse older
adults.16 Drug therapy is warranted if the combination of diet,
exercise, and weight loss are not successful in eliminating symp-
tomatic hyperglycemia.

Establishing individualized goals of therapy is of great
importance when treating older adults with diabetes. In cer-
tain patients, such as the frail, demented nursing home resident
with sporadic eating habits, controlling the symptoms of hyper-
glycemia is more important than preventing macrovascular and
microvascular complications of diabetes. Other older, more
active patients with longer life expectancies may benefit from
tighter glucose control. The benefits of improved glycemic con-
trol in reducing microvascular complications of diabetes, such
as retinopathy and nephropathy, are seen at approximately 8
years.17

Multiple oral hypoglycemic agents are currently available
including: 1) the sulfonylureas, such as glipizide, glyburide, and
glimepiride; 2) the biguanide, metformin; 3) the α-glucosidase
inhibitors acarbose and miglitol; 4) the meglitinides, nateglin-
ide and repaglinide; 5) the thiazolidinediones (TZDs), piogli-
tazone and rosiglitazone; and 6) the dipeptidyl peptidase-IV
(DPP-IV) inhibitor, sitagliptin. Oral agents are easy to use and
are frequently preferred by patients. Multiple types of insulin
are also available, giving clinicians even more tools to individ-
ualize therapy for older adults. Pramlintide, an amylin mimetic,
and exenatide, an incretin mimetic, both decrease postpran-
dial plasma glucose and suppress glucagon secretion and are
administered subcutaneously before meals. These will not be
discussed here given their limited use.

Sulfonylureas

The sulfonylurea drugs are the most frequently prescribed
agents for treating hyperglycemia. They are generally effica-
cious especially in patients who are not obese and in the first
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2–5 years after diagnosis. Given that their mechanism of action
is to stimulate the β cells to produce more insulin, their loss of
efficacy with time is probably from a progressive diminution
in pancreatic β cell function and increased insulin resistance.
The choice of sulfonylurea should take into account the follow-
ing considerations. First, because all are metabolized at least in
part by the liver, they should be used with care in patients with
severe liver disease. Second, renal insufficiency will prolong the
half-lives of the sulfonylureas. Third, because of its long half-life
(36 hours), a risk factor for hypoglycemia, and its propensity
to cause hyponatremia, chlorpropamide should be avoided in
older persons. Fourth, longer-acting sulfonylureas, such as gly-
buride, have the highest risk of hypoglycemia in older adults,
and should be used with caution. Glipizide is preferable because
it does not have any active metabolites and has a half-life of
2–5 hours. It must be taken 30 minutes before meals so as not to
delay absorption. The sulfonylureas may contribute to modest
weight gain probably resulting from the effect of increased cir-
culating insulin. All sulfonylureas are now available in generic
form and are reasonably priced.

Biguanides

The only biguanide currently available in the United States is
metformin. It is approved for oral treatment of type 2 dia-
betes, either alone or in combination with a sulfonylurea, a
TZD, sitagliptin, or insulin. Metformin is a unique treatment
for diabetes in that it suppresses hepatic glucose production
and improves insulin sensitivity to promote glucose uptake
at the cellular level. Therefore, the drug alone does not cause
hypoglycemia. It also has a positive effect on lipids by lowering
triglycerides and low-density lipoprotein (LDL) cholesterol and
does not contribute to weight gain in the obese patient, and in
fact, may assist with weight loss. After 10 years of follow-up, data
from the United Kingdom Prospective Diabetes Study showed
a decrease in macrovascular complications of diabetes and in
overall mortality in obese patients with newly diagnosed dia-
betes taking metformin independent of glucose control com-
pared with patients on only dietary changes and with patients
taking a sulfonylurea.18

Its current contraindications are drug hypersensitivity,
administration of iodinated contrast dye in radiological stud-
ies, metabolic acidosis, and renal impairment (in men, a serum
creatinine concentration >1.5 mg/dL and in women, a serum
creatinine concentration >1.4 mg/dL) including that caused
by other conditions.

The most serious potential side effect of metformin is lactic
acidosis but this is a much less common problem than with the
biguanide phenformin, which is no longer available. Because
the biguanides inhibit lactate metabolism, increased concentra-
tions of the drug because of renal insufficiency can cause lactic
acidosis. A recent Cochrane Collaboration meta-analysis found
that lactic acidosis occurs as often in patients with diabetes
who are metformin users as in those nonmetformin users.19

The trials combined were both prospective, comparative and
observational cohorts. Twenty-four percent of patients were

older than age 65 years, and 46% of the trials allowed inclu-
sion of patients with renal insufficiency, defined as a creatinine
>1.5 mg/dL. No trial listed any cases of lactic acidosis, but it was
not clear how many patients with standard contraindications
were included in the trials. A separate trial reported no cases of
lactic acidosis in 393 diabetic patients taking metformin with
at least one contraindication to its use who were followed for
4 years. All participants in this trial had creatinine levels of
1.5–2.5 mg/dL.20

Given the cardiovascular benefits of the drug and that it
does not cause hypoglycemia, it is an excellent choice for the
management of diabetes in the older adult. Although age should
not be a contraindication to the use of metformin, renal func-
tion should be monitored closely during treatment. Metformin
therefore should probably be avoided in patients with condi-
tions associated with renal insufficiency (e.g., hepatic or car-
diac failure) and in patients with renal failure who are more
susceptible to lactic acidosis. It should be used with caution in
patients with impaired glomerular filtration rates, probably less
than 30–60 ml/min, although there is no evidence to support
a specific cutoff. Drug clearance decreases with increases in
age independent of renal function,21 so low to moderate doses,
500–2000 mg/day, should be used in older adults. Side effects
include nausea, vomiting, anorexia, diarrhea, most of which
resolve within a few weeks and can be avoided with slowly
titrating up the dose. The drug should be stopped 2 days prior
to radiological procedures involving contrast dyes.

α-Glucosidase Inhibitors
Acarbose and miglitol reversibly bind to α-glucosidases on

the upper intestinal brush border. This delays the digestion
of disaccharides and complex carbohydrates and, hence, the
absorption of glucose and other monosaccharides. In a recent
meta-analysis, acarbose, in addition to lowering the risk of any
cardiovascular event, also was shown to lower fasting glucose
levels, postprandial glucose levels, and hemoglobin A1c values
compared to placebo.22 It can be used alone with diet ther-
apy or in addition to other hypoglycemics. Unfortunately, its
gastrointestinal side effects may be prohibitive to the older dia-
betic patient. Flatulence, bloating, and diarrhea are common
at higher doses because of fermentation of unabsorbed carbo-
hydrates in the large bowel.

Meglitinides
Nateglinide and repaglinide act similarly to the sulfony-

lureas in stimulating the pancreatic insulin release but are very
short acting, with half-lives of 1–1.5 hours. These agents can
be used when patients have erratic eating habits. The medica-
tion can be administered with a meal or held if the meal is not
eaten. The most common adverse events of this class include
hypoglycemia, diarrhea, and weight gain.

Thiazolidinediones
The agents rosiglitizone and pioglitizone are peroxisome

proliferator-activated receptor-γ agonists. Activation of per-
oxisome proliferator-activated receptor-γ receptors regulates
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gene transcription involved in lipid metabolism and in glucose
production, transport, and utilization, thus decreasing periph-
eral insulin resistance.

The pharmacokinetics of these drugs do not appear to be
altered by age. The TZDs have been used in trials alone as well as
in combination with sulfonylureas or insulin. They have been
shown to improve glucose control significantly in older patients
with diabetes.23 These drugs do increase the risk of fluid reten-
tion and should not be used in patients with New York Heart
Association Class III or IV heart failure.24 Troglitazone, the
first of these agents to be approved for use in the United States,
was removed from the market because of its association with
hepatic failure. Therefore, serum transaminase levels should be
checked at the start of therapy and periodically thereafter. Ther-
apy should be stopped if the patient exhibits signs or symptoms
of liver disease or if the transaminases are elevated to three times
normal level.

Recently, there has been some controversy as to the safety
of the TZDs. The TZDs have been associated with macular
edema,25 bone loss,26 and increased fracture risk in women.27

Rosiglitazone has been implicated in increasing the risk of
myocardial infarction and death from cardiovascular causes in
a meta-analysis of 42 randomized, controlled trials.28 Method-
ological limitations of the study somewhat weaken the conclu-
sions, but this preliminary evidence should stimulate further
review of original source data. Pioglitazone, on the other hand,
may have a protective effect in reducing the risk of myocardial
infarctions in patients with diabetes and existing macrovascu-
lar disease.29 Although the use of the TZDs in combination
with other oral agents may delay the transition to or addi-
tion of insulin therapy, each individual’s risks for known side
effects of this class of agents must be weighed against potential
benefits.

Insulins
Insulin therapy may be needed to achieve metabolic con-

trol and may be preferable to oral agents in some patients. The
decision to treat with insulin must include an assessment of
patients’ beliefs about insulin and the potential for its safe use.
For example, because most older patients have type 2 disease,
they are likely to have had experiences with other family mem-
bers or friends with diabetes. Insulin therapy is frequently insti-
tuted after several years of diagnosed disease duration, at a time
when disease complications may be manifest. Thus, the devel-
opment of worsening complications may be falsely attributed to
the insulin itself. This and other fears should be explored with
patients. In addition, visual and cognitive function and manual
dexterity require careful evaluation if patients will be adminis-
tering the insulin themselves. If not, the adequacy of informal
or formal supports to manage insulin therapy consistently and
safely must be evaluated.

Dipeptidyl-Peptidase-IV Inhibitors
Sitagliptin, a very recently approved oral agent for the treat-

ment of type 2 diabetes, inhibits DPP-IV, an enzyme that
metabolizes glucagon-like peptide-1 and glucose-dependent

insulinotropic peptide, which are the dominant incretins of
glucose homeostasis.30 It is administered once daily and has
a half-life of approximately 12 hours. Its excellent side-effect
profile and its complementary action with metformin may
increase the use of this agent in the future for older adults with
diabetes.

Insulin therapy is frequently instituted in the hospital
setting, when a diagnosis of diabetes is first made in con-
junction with an admission for an acute infectious illness or
for a complication, or when a patient is admitted for compli-
cated hyperglycemia (e.g., for the diabetic hyperosmolar state
or ketoacidosis). Even patients admitted to the hospital on oral
agents may be transitioned to insulin to achieve better glycemic
control. Randomized, controlled trials have shown that inten-
sive glucose control in critically ill adults requiring intensive
care unit settings decreases mortality, sepsis, new dialysis, blood
transfusions, and critical illness-related polyneuropathy.31

Observational studies of general medical and surgical patients
have found an association between hyperglycemia and poor
clinical outcomes,32 making glycemic control with insulin the
standard of care in many hospital settings. Given the differences
in diet, physical activity, and stress levels that exist in the hospi-
tal compared with the home setting, particular attention should
be paid to monitoring the transition from hospital to home.
This is a time when serious hyperglycemia or hypoglycemia is
likely to occur, either because of changes in these factors or
because of misunderstandings about dosing and the technical
aspects of insulin administration.

When exogenous insulin is used as sole therapy for older
diabetics, its dosage and injection schedule should be indi-
vidualized to each patient’s needs. The ideal insulin regimen
should have a low risk of hypoglycemia while still controlling
symptoms of hyperglycemia. Newer basal insulins, such as
glargine and detemir, have no peak and a duration of action of
24 hours. When these are combined with rapid-acting insulin,
such as lispro or aspart, prior to meals, glycemic goals for fast-
ing and postprandial states can be achieved. Older adults with
physical and cognitive impairments may not be able to mon-
itor plasma glucose and/or self-administer different types and
doses of insulin reliably. A starting dose of 0.25 units/kg/day
of intermediate-acting insulin (NPH) minimizes the risk of
hypoglycemia. Adding a dose before dinner or at bedtime will
help to lower fasting blood glucose values. Additional doses
of short-acting insulin can be given with or between the NPH
to control hyperglycemia. Insulin regimens should be tailored
according to the individual patient’s response as well as to her
acceptance of the regimen.

Monitoring

Although self-monitoring of blood glucose is safe and relatively
easy for most patients to manage, its use has not been studied
systematically in older persons. The main reasons to consider
glucose monitoring in older patients are 1) to prevent the devel-
opment of hypoglycemia in patients treated with hypoglycemic
medications, particularly during times of illness or when
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medication changes are planned, and 2) to guide adjustments
of hypoglycemic therapy in conjunction with hemoglobin A1c
levels. The hemoglobin A1c reflects glucose levels over the
previous 8–12 weeks and is therefore useful in monitoring
glycemic control over time.

Cardiovascular Risk Factors

Although diabetes was ranked as the sixth leading cause of death
in American adults in 2002, approximately 65% of deaths in
adults with diabetes result from heart disease or stroke.33 Muta-
ble risk factors for CVD include hypertension, hyperlipidemia,
smoking, and obesity. Embedded in the known CVD risk fac-
tors is the insulin resistance syndrome, otherwise known as
the metabolic syndrome, which is a group of conditions that
collectively increases an individual’s risk of developing coro-
nary artery disease and diabetes. The syndrome includes the
presence of three of the five following conditions: abdomi-
nal obesity, elevated triglycerides, low high-density lipoprotein,
hypertension, and higher than normal fasting glucose.34 The
underlying defect in the metabolic syndrome is insulin resis-
tance in adipose and muscle tissue resulting in high circulating
insulin levels.

Evidence suggests that older adults with diabetes are less
likely to meet recommended glycemic, blood pressure, and
cholesterol goals than older adults without diabetes.35 The
question remains for the older adult with diabetes, what are
the specific goals of care or target outcomes? Specific guide-
lines regarding aspirin use, smoking cessation, hypertension
management, glycemic control, and lipid management in the
older person with diabetes can be found in Guidelines from the
California Healthcare Foundation/American Geriatrics Society
Panel on Improving Care for Elders with Diabetes from 2003.15

The guidelines recommend a target blood pressure of less than
140/80 mmHg if tolerated, and less than 130/80 mmHg may
provide further benefit, although the evidence for this target
is less strong. Although many studies showing the benefits of
blood pressure reduction on cardiovascular events and mor-
tality enrolled middle-aged and “younger” older adults, older
adults as a group may be most likely to benefit in terms of
decreased CVD morbidity and mortality given their decreased
life expectancy compared with persons of the same age without
diabetes. Reductions in macrovascular endpoints from treating
hypertension in controlled studies are seen at approximately
2–5 years.36,37

The choice of antihypertensive therapy should be guided by
side-effect profile, ease of administration, and cost, as diuretics,
angiotensin-converting enzyme (ACE) inhibitors, angiotensin-
receptor blockers (ARBs), β-blockers, and calcium channel
blockers are comparable in their impact on reducing cardio-
vascular morbidity and mortality. The ACE inhibitors and the
ARBs have the added benefit of delaying the progression of
proteinuria and the decline in renal function.15,38,39 This is
an important consideration because at least 20% of type 2
patients will develop nephropathy. Careful attention should

be paid to electrolyte, renal function, and potassium levels
when beginning therapy or changing doses with diuretics, ACE
inhibitors, and ARBs. An additional advantage of using ACE
inhibitors or ARBs is that they do not cause or exacerbate
urinary incontinence, constipation, lipid abnormalities, or
hyperglycemia.

It is recommended that all adults with diabetes be consid-
ered for aggressive treatment of dyslipidemia with the goal of
LDL <100 mg/dL in those without overt CVD and <70 mg/dL
in those with overt CVD.15 Further review of lipid abnormalities
in the elderly can be found in Chapter 9. Once nutrition therapy
and weight reduction therapy have been attempted, drug ther-
apy is indicated. The 3-hydroxy-3-methylglutaryl coenzyme A
reductase inhibitors (statins) have some gastrointestinal side
effects, but minimal drug–drug interactions. Liver transami-
nases and creatinine kinase levels should probably be checked
3 months after starting therapy or after a dose change, and
every 9–12 months while on therapy. Niacin should be avoided
because it can worsen glycemic control.

Finally, although rates of cigarette smoking decline with
age, an important subset of smokers survives to old age. Recent
evidence suggests that the hazards of cigarette smoking for men
and women, particularly with respect to cardiovascular mor-
tality, extend into later life. Furthermore, the risk of death from
CVD for former smokers is similar to that of never smokers,
independent of age at which people quit.40 Taken together, these
data should compel clinicians to work with their older diabetic
smokers to help them to quit.

Eye Disease

Given the critical importance of visual function to overall func-
tional independence, eye disease in older diabetics deserves
critical attention by clinicians. Data from the 1989 National
Health Interview Survey indicate that among diabetics aged
65 years and older, approximately 16% have serious trouble
seeing, even with glasses.41 This is from not only the ravages of
diabetic retinopathy; older diabetics are likely to have comor-
bid eye conditions, namely cataracts and glaucoma. The risk of
developing diabetic retinopathy increases with duration of dis-
ease. Nearly all of type 1 diabetics and more than 60% of type 2
diabetics have retinopathy after 20 years. Because patients with
type 2 disease frequently have had their disease for some time
prior to diagnosis, over one third may already have retinopathy
at the time they are diagnosed.42 Poor glucose control, higher
blood pressure, and abdominal obesity are also risk factors
for developing retinopathy, and the progression of retinopa-
thy has been associated with male sex, older age, and higher
hemoglobin A1c.43,44 Studies are ongoing to determine the
impact of smoking on diabetic retinopathy.

Retinopathy may be manifested by preproliferative back-
ground changes, nonproliferative retinopathy, or by more
severe proliferative changes. Because of the high likelihood
of finding preexisting retinopathy, all newly diagnosed dia-
betics should be referred for ophthalmological evaluation, not
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only for the presence of retinopathy, but also for the presence
of cataracts and glaucoma. This evaluation should include a
comprehensive and dilated-eye examination by an ophthalmol-
ogist or an optometrist, because even in the best hands, dilated
ophthalmoscopy only has a sensitivity of approximately 80%
for detecting proliferative retinopathy.45 In addition, there is
strong evidence from two randomized, controlled trials show-
ing that diagnosis and treatment of diabetic retinopathy reduces
its progression and visual loss.46,47 The American College of
Physicians and the American Diabetes Association have pub-
lished guidelines stating that if initial stereoscopic screening
is normal, the frequency of eye examinations should be every
2–3 years. This strategy, of course, demands that careful atten-
tion be given to ensuring that older patients are followed care-
fully 1) to avoid missing vision changes because of other eye
diseases common in this group, and 2) to monitor blood pres-
sure and hemoglobin A1c.

Foot Care

For diabetic patients advancing in age, the risk of amputation
increases. In 2003, the lower extremity amputation rate per
1,000 persons with diabetes was 3.9 among persons younger
than 65 years, 6.6 among persons aged 65–74 years, and 7.9
among persons 75 years or older.48 The rate of amputation for
people with diabetes is 10 times higher than for people without
diabetes. Of those with diabetes, Mexican Americans are 1.8
times as likely, non-Hispanic Blacks are 2.7 times as likely, and
American Indians are 3–4 times as likely as Whites to undergo
a lower extremity amputation. Amputation rates are 1.4–2.7
times higher in men than women with diabetes.49 In addition
to the monetary costs of amputations, they obviously have
a profound effect on patients’ mobility and may precipitate
institutionalization.

Older adults with diabetes are at increased risk of devel-
oping foot ulcers due to peripheral arterial disease, sensory
neuropathy, and joint malformations. Resulting gait abnor-
malities from these problems can lead to falls and trauma.
Prevention of diabetic foot ulcers would lead to reductions
in amputation rates. One case-controlled study demonstrated
that lack of patient education is an additional important risk
factor for amputation.50 It is well-known that patients do not
engage in preventive care of their feet and that physicians infre-
quently examine diabetics’ feet. Improved self-care and physi-
cian attention to foot abnormalities, however, can be achieved
relatively easily and inexpensively, with resulting reductions in
foot lesions in one randomized, controlled trial,51 but a recent
Cochrane Collaboration review found mixed results on the
effect of patient education for the prevention of diabetic foot
ulceration.52 Even without better evidence, patients should be
instructed in self-examination methods, nail and callous care,
washing techniques, and what constitutes appropriate footwear.
Because many older persons have fungal infections of their nails
and may not be able to safely cut them, referral to a podiatrist
is a prudent strategy.

For their part, physicians should examine diabetic feet at
each patient visit, although there is no evidence to support
this interval of screening. The foot examination can be used
to reinforce important patient foot care behaviors. Again, by
consensus opinion, at least annually, diabetics should also have
a thorough vascular examination, which includes palpation
of the lower extremity pulses, a neurological examination to
assess sensorimotor deficits by using the Semmes–Weinstein
5.07 (10-g) monofilament, an assessment of skin integrity, and
a musculoskeletal examination to evaluate range of motion of
the foot and ankle as well as bony abnormalities.15,16 Although
there is still much to learn about the prevention and treatment
of diabetic foot lesions, successful implementation of these
strategies is a place to start.

Cognitive Function

There is evidence that compared with age-matched controls,
older adults with diabetes are more likely than their nondiabetic
counterparts to perform poorly on cognitive tests.53,54 A recent
literature review found consistent deficits in verbal memory in
diabetics compared to nondiabetics despite significant hetero-
geneity among the methods of the studies reviewed.55 These
changes are similar to those associated with normal aging, but
whether they are manifestations of an accelerated aging process
or occur via other mechanisms is not clear. Older diabetics are
also more likely to have strokes and may experience adverse
effects on cognition from hyperglycemia and hypoglycemia
and hyperosmolar and hypoosmolar states. These are addi-
tional reasons for treating hypertension and for maintaining
metabolic stability. Indeed, recent studies suggest that improved
glycemic control improves some aspects of cognitive function
in older patients with type 2 disease.56

Because of diabetes-related changes in cognitive func-
tion and the increased likelihood of dementia, both age- and
diabetes-related periodic assessment of cognitive function in
older diabetics is essential. This can serve to reassure the
“worried well” who may have concerns about memory prob-
lems and to identify early those beginning to experience sub-
tle difficulties. Careful attention to these issues may uncover
adverse drug effects, other metabolic derangements (e.g.,
hypothyroidism), or depression and will identify those who
may need additional help from clinicians and family or friends
in adhering to complex treatment regimens.

Comorbidity
By virtue of their having diabetes and having manifestations

of the complications described previously, as well as by virtue
of being older, older type 2 diabetic patients are likely to have
considerable coexisting disease. Because of the fact that these
patients take several medications and the likelihood that they
may have diminished organ function (especially renal function)
and decreased physiological reserve together mean that they are
at an increased risk of adverse drug effects. Careful attention
therefore needs to be paid to avoiding drug–drug interactions.
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In addition, because compliance with medications is known
to diminish as the number of medications and the complexity
of the regimen increases, thought needs to be given to ways
of decreasing the total number of medications (e.g., using one
medication for multiple indications).

Other Considerations

There is growing evidence that families play significant roles in
the management of older persons with chronic disease in addi-
tion to the well-known role that they play in the general daily
care of frail older persons.57 A study of 357 family members of
diabetic patients 70 years of age or older demonstrated that over
half (71% were spouses) participated in the patient’s diabetes
care.58 If patients are having difficulty adhering to treatment
regimens, if they rely on family members for certain activities
(e.g., food preparation, managing medications), or if they have
functional disabilities, their family members or other informal
care providers need to be educated about diabetes and receive
instruction and support in methods of management.

There is some evidence that group visits, defined as sev-
eral patients with a chronic illness meeting together with the
provider at the same time, for older adults with diabetes,
may reduce emergency department utilization, reduce hospi-
tal admissions, improve vaccination rates, and improve patient
and physician satisfaction.59,60 The group visit is billable under
Medicare if the patient has appropriate physician supervision
(i.e., face-to-face contact at some point during the visit.) The
structure and implementation of the group visit, however,
varies greatly among citations in the medical literature, and the
impact of group visits on reducing macro- or microvascular
complications of diabetes has not been evaluated. The organi-
zation of such groups requires a new process to be implemented
into an existing care delivery system, which may or may not be
feasible given the resources available within an individual sys-
tem of care. In addition, it is not clear that group visits reduce
costs.61 Although in need of more study, the group visit model
may be an effective and efficient way of improving care for
motivated older adults with diabetes.

SUMMARY AND CONCLUSIONS

Diabetes is a common condition in older persons and is associ-
ated with considerable economic and personal costs. Attention
to the prevention and management of cardiovascular, eye, and
foot disease is, therefore, critical. The risks and benefits of
tight glycemic control will vary for a given individual depend-
ing on cognitive status, functional status, and life expectancy.
Although reducing blood glucose levels to values that eliminate
hyperglycemic symptoms while minimizing the potential for
hypoglycemic reactions should be attempted, and cardiovas-
cular risk factors treated, equal attention should be given to
preventing eye and foot complications, where screening and
treatment interventions also have known efficacy.
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Lipid Management in Older Patients

Phil Mendys, PharmD, CPP, Ross J. Simpson, Jr., MD, PhD

OVERVIEW

This chapter will introduce issues related to management of
lipid disorders in older patients to reduce the risk of athero-
sclerosis and cardiovascular disease (CVD). Because lipid meta-
bolism and regulation do not vary greatly between younger
and older people, age-related influences on cardiovascular risk
and lipoprotein-mediated disease processes will be our central
theme. In addition, aspects of appropriate pharmacotherapy
and support of treatment adherence will balance out the overall
review.

AGE AND CARDIOVASCULAR RISK

Clinicians typically approach the task of assessing cardiovascu-
lar risk by focusing on patient age as an obvious “nonmodifi-
able risk factor.” The Framingham risk score estimates 10-year
absolute risk for CVD events and age contributes enormously
to the end result, given that indeed age is the greatest con-
tributor to absolute cardiovascular risk. This may be related to
the multiple observations that have concluded atherosclerosis
as a process that begins early in life.1,2 Advanced age reflects
an increased duration of exposure to various risk factors and
an accumulation of coronary disease burden.3 The Framing-
ham Risk Score is less robust in the elderly (age >70 years)
as this group has already had their “age-based” exposure. A
comparison of the risk factor counting method as outlined
in the National Cholesterol Education Program Guidelines to a
multivariate analysis demonstrated that these guidelines under-
estimate risk among more than 5 million persons with fewer
than two risk factors. Compared to individuals whose classi-
fication was unchanged, those misclassified as low risk were
older and more likely to be male.4 Therefore, recognizing that
age is such a powerful predictor for risk of heart disease, clini-
cians should address common modifiable risk factors in older

patients – including low-density lipoprotein (LDL) choles-
terol – to slow the development of subclinical disease. As many
elderly are eligible for secondary prevention and many others
qualify as “high risk” primary prevention. Treatment of the
elderly has been summarized as follows:

■ The purpose of treating risk factors is to prevent morbid
and mortal cardiovascular events and to decrease the disease
burden of atherosclerosis in individuals and in communi-
ties.

■ Current guidelines on pharmacological therapy of hyper-
tension and hypercholesterolemia are based on algorithms
estimating the 5- or 10-year absolute risk of morbid and
mortal events.

■ Age is the strongest determinant of absolute risk. The algo-
rithms underemphasize modifiable risk factors by empha-
sizing age.

■ Functional and structural cardiovascular abnormalities are
caused by risk factors and precede the occurrence of morbid
and mortal events.

■ Prevention of these asymptomatic functional and structural
abnormalities by controlling all risk factors will result in the
prevention of cardiovascular events.

■ Age should be removed from the algorithms used to decide
whether to treat risk factors.5

It is clear from clinical trials that both younger and older
patients benefit from intensive lipid-lowering therapy when
at risk for atherosclerotic events, either deemed primary or
secondary prevention. Ultimately treatments should be based
on a comprehensive assessment of overall cardiovascular risk,
not chronological age.

Lessons from Observational Data

The incidence of coronary disease in individuals older than
65 years is high. In the middle of the 1990s, there were
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numerous analyses published questioning the predictive value
of cholesterol in determining cardiovascular risk in older
patients. As reported in the 52 nations INTERHEART study,
however, the two most important predictors of coronary disease
mortality were total cholesterol and smoking. In fact, abnormal
lipid profiles, as determined by an ApoB/ApoA1 ratio, was the
most important population-attributable risk in both younger
and older individuals.6

The basis for the Cardiovascular Health Study (CHS) was to
address the uncertainty of the risk of smoking and cholesterol
in predicting risk in older patients. The CHS reported that in
patients with subclinical disease, the following criteria served as
significant predictors of CHD in both men and women: ankle
brachial blood pressure, carotid artery stenosis and wall thick-
ness, electrocardiographic and echocardiographic abnormali-
ties, and positive responses to the rose angina and claudication
questionnaire. At present, these measures are readily accessible
to clinicians and can add greatly to the assessment of patients
at risk for cardiovascular events.7 As these assessments are
combined with the demonstrated benefit of current preventive
therapies, we can now support an effective strategy to reduce
the incidence of and mortality associated with CVD in older
patients.

CURRENT GUIDELINES FOR MANAGING
LIPID DISORDERS

National Cholesterol Education Panel
Adult Treatment Panel

Numerous clinical trials demonstrate benefits of LDL choles-
terol lowering in older persons with established coronary heart
disease (CHD). Increased levels of LDL cholesterol carry pre-
dictive power for the development of CHD in older persons as
well as younger individuals. Implications from several recent
clinical studies with an even broader range of baseline risk
of cardiovascular disease influenced the National Cholesterol
Education Panel (NCEP) panel to revise thinking on the inten-
sity of treatment.8 The NCEP ATP III reaffirms their position
that older persons who are at higher risk of CHD and who
are otherwise in good health are candidates for cholesterol-
lowering therapy.3 As reported in the CHS in 2002, the base-
line use of statin therapy in study participants who were 65
years or older and free of CVD resulted in a 56% lower risk
of cardiovascular events and 44% lower all-cause mortality.9

Taken together with the evidence of the value of lipid lowering
in older patients with known coronary disease, the benefits of
lipid lowering should not be denied to individuals at risk solely
on the basis of age.

Primary Prevention in Older Patient Groups

Persons older than 65 years of age account for approximately
two of three first-time major coronary events. Many older
persons with advanced coronary atherosclerosis are asymp-
tomatic and require further assessment – as well as clinical
judgment – to determine a proper risk/benefit estimate. In older

persons, CHD deaths account for one-half of all CHD events.
Given the assumption that statin therapy reduces risk for all
CHD categories by approximately one third, the likely mortal-
ity benefits of lipid lowering of 50% in older patients appears
reasonable.3 Based on this construct, the prospects for reducing
clinical CHD in the older patients by intensive LDL lowering
are good.

Prevention Trials in Older Patients

The first specific prevention trial to evaluate the role of lipid
lowering with statins in older patients (aged 70–82 years) was
the Prospective Study of Pravastatin in the Elderly. This trial
looked at both older men (n = 2,804) and women (n = 3,000)
at high risk of developing CVD and stroke. Once randomized to
placebo or 40 mg pravastatin, the patients were evaluated over
an average of 3.2 years and assessed based on a composite end-
point of major coronary events, including nonfatal myocardial
infarction and CHD death. Each endpoint was reduced with
treatment by 19% and 24%, respectively. Although no reduc-
tion in stroke occurred in the treatment group, there was a
25% reduction in transient ischemic events. As concluded by
the authors of the study, the results support the notion that
the benefits of statin therapy could be safely extended to older
persons.10

A more contemporary trial evaluating the possible role of
lipid lowering in an “at risk” population was completed in a
large population of patients with hypertension. The Anglo-
Scandinavian Cardiac Outcomes Trial – Lipid-Lowering Arm
program evaluated more than 10,000 patients aged 40–79 (aver-
age 63) years with at least three risk factors beyond high blood
pressure who were randomized to receive either atorvastatin (10
mg) or placebo. The primary endpoint of the study was a com-
posite of nonfatal myocardial infarction and fatal CHD. The
average baseline LDL cholesterol at study entry was 132 mg/dL,
which was reduced an average of 29% by the end of the trial. The
original study design was to provide follow up for an average
of 5 years; however, the trial was stopped at a median follow
up of 3.3 years because of a marked reduction of events in
the treatment group. Treatment with atorvastatin resulted in a
reduction in the incidence of fatal and nonfatal stroke by 27%
(P = 0.024), total cardiovascular events by 21% (P = 0.0005),
and total coronary events by 29% (P = 0.0005). The authors
concluded that LDL lowering with statin therapy has consider-
able potential to reduce risk for CVD in primary prevention in
patients with multiple CVD risk factors. The results of both the
Prospective Study of Pravastatin in the Elderly and the Anglo-
Scandinavian Cardiac Outcomes Trial support the efficacy of
statin therapy in older, high-risk persons without established
CVD.8

Trials in Older Persons with Established CVD

Early landmark trials in which both simvastatin (Scandinavian
Simvastatin Survival Study) and pravastatin (Cholesterol and
Recurrent Events) were used helped to establish the benefit of
cholesterol lowering in a wide range of patients with established
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coronary disease.10,11 Both of these studies, which looked at
patients with a background of coronary disease, but at differ-
ent baselines levels of cholesterol, demonstrated a treatment
benefit in patients older than 60 years of age. In the Long-term
Intervention with Pravastatin in Ischemic Disease Study, an
analysis was performed of the comparative effects of pravastatin
on CVD outcomes in patients with CHD who were 65 years or
older with those in patients 31–64 years of age. Although older
patients were at greater risk for death, myocardial infarction,
unstable angina, and stroke than younger patients, pravastatin
reduced risk for all cardiovascular events in a similar relative
manner. For every 1,000 older patients treated over 6 years,
pravastatin prevented 45 deaths and 133 major cardiovascular
events, compared with 22 deaths and 107 major cardiovascu-
lar events per 1,000 younger patients. In older patients with
CHD, statin therapy reduced the risk for all major cardiovascu-
lar events and all-cause mortality.12 Given that older patients
are at greater risk than younger patients for these events, the
absolute benefit of treatment is significantly greater in older
patients.

The Heart Protection Study documented risk reduction
with statin therapy in patients at high risk, including those with
coronary disease, other vascular disease, or diabetes and a base-
line LDL cholesterol level of 131 (by direct measurement). After
assignment to either 40 mg simvastatin or placebo, all-cause
mortality was significantly reduced by 13% (P = 0.0003). In
addition, major vascular events were reduced by 24%, coronary
death rate by 18%, nonfatal myocardial infarction plus coro-
nary death by 27%, nonfatal or fatal stroke by 25%, and cardio-
vascular revascularization by 24%. The reduction in the event
rate was similar for men and women and for participants either
younger or older than 70 years of age at entry. Older persons
tolerated statin therapy well. Taken together with the findings
from other statin trials, strong justification exists for intensive
LDL-lowering therapy in older persons with established CVD.8

Studies in patients with acute coronary syndromes (ACS)
have also supported intensity of treatment as outlined in the
2004 NCEP consensus statement. As compared with individu-
als with stable coronary disease, patients with ACS are at par-
ticularly high risk of recurrent events. In an analysis from the
Pravastatin or Atorvastatin Evaluation and Infection Therapy –
Thrombolysis in Myocardial Infarction 22 study, the relation-
ship between LDL cholesterol at 30 days after ACS and subse-
quent clinical outcomes were compared among elderly patients
(aged ≥70 years) and younger counterparts by using the com-
posite endpoint of death, myocardial infarction, or unstable
angina. Among 634 elderly patients, the achievement of the
NCEP goal was associated with an 8% absolute and a 40% rel-
ative lower risk of events. Based on the achievement of these
goals the estimated number of events preventable among the
elderly was 80 events at 2 years for every 1,000 patients at goal
versus those not at goal, compared with 23 events potentially
prevented in younger patients. The occurrence of major side
effects among the older patients was similar to that in younger
patients and did not differ with the intensity of the statin
regimen.13

BEYOND CORONARY DISEASE

Peripheral Arterial Disease

Peripheral arterial disease (PAD) has become an established
CHD equivalent as outlined in various epidemiological studies
as well as represented in the current NCEP treatment guide-
lines. Given the increased risk for all-cause and cardiovascular
mortality, individuals with PAD – regardless of age – should be
aggressively managed with respect to coexisting risk factors. In
addition, as demonstrated in three separate studies, the use of
statins improved walking performance in people with PAD. In
summary, older persons with hypercholesterolemia and PAD
should be managed with statins not only to reduce the risk of
cardiovascular events, but also to have a favorable impact on
the progression of PAD.14

Cholesterol and Stroke

Clear benefits of cholesterol lowering on coronary disease
events have been established; however, cholesterol was tra-
ditionally considered a poor predictor of stroke. Moreover,
the results of treatment studies in the pre–statin era were
inconclusive. Recently, high serum cholesterol was identified
as a predictor of risk in patients with ischemic stroke.15 Given
that almost 30% of the 700,000 strokes that occur each year are
recurrent events, it is critical that we identify the risk and deter-
minants of recurrent stroke and review the evidence base to
support improved outcomes in this patient population. Recent
studies, such as the Heart Protection Study, have been encour-
aging in reducing the risk of coronary events in this patient
group; however, among those patients with preexisting cere-
brovascular disease, the incidence of stroke was not significantly
reduced. The first trial to demonstrate a reduction in stroke risk
in noncoronary disease patients with a history of cerebrovascu-
lar events (stroke, transient ischemic attack [TIA]) associated
with statin therapy has been published. The Stroke Prevention
by Aggressive Reduction in Cholesterol Levels study included
more than 4,700 patients with a history of stroke or TIA within
6 months before study entry. These individuals had no known
history of CHD and baseline LDL between 100 and 190 mg/dL.
After treatment assignment to either placebo or atorvastatin
(80 mg), patients were followed for a median of 4.9 years. In
patients with a recent stroke or TIA, treatment with atorva-
statin (80 mg/day) decreased the risk of stroke, major coronary
events, and revascularization procedures. These results support
the initiation of atorvastatin treatment soon after a stroke or
TIA.16

THERAPY DIRECTED AT DYSLIPIDEMIA

Therapeutic Lifestyle Changes

The current treatment guidelines to reduce coronary disease
risk endorse a comprehensive lifestyle management approach,
including weight reduction goals as appropriate and increased
physical activity as practical for individual patients.3
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These guidelines are referred to as Therapeutic Lifestyle
Changes, and patients are encouraged to reduce intake of satu-
rated fats (7% of total calories) and cholesterol (200 mg/day).
This Step I diet is generally preferred for use in older patients, as
the more restricted Step II diet may not provide adequate nutri-
tion. Although the guidelines for most patient groups support
a dietary trial of up to 6 months, the clinician may consider
drug therapy at a period of 4 to 6 weeks in older patients who
are not approaching their respective treatment goal.17 Plant
stanols/sterols (2 g/day) and up to 25 mg of soluble fiber can
aid in lowering LDL cholesterol, which can be used alone or in
conjunction with appropriate pharmacotherapy.

Pharmacological Therapy for Lipid Management
in Older Patients

We have established that the decision to treat a patient should be
predicated on the assessment of baseline risk. LDL cholesterol
has been established as the primary target in reducing cardio-
vascular risk. Although the use of therapeutic lifestyle changes,
including LDL-lowering dietary options (plant stanols/sterols
and increased viscous fiber), will achieve the therapeutic goal
in many at risk persons, drug treatment options add greatly
to our ability to achieve treatment goals, reduce cardiovascular
risk, and improve patient outcomes.

Statins

A number of agents/classes have an impact on the lipid pro-
file, allowing for adjustment of the regimen if treatment goals
are not met or if tolerability is an issue. Only the statin class,
however, has evidence to support a reduction in morbidity and
mortality, and the statins should remain first line treatment per
the NCEP guidelines. The availability of the statins, which have
been used clinically for more than 20 years, allows attainment
of the LDL goal in most high-risk persons, including those
with known coronary disease. Currently statins are considered
as first line treatment because of their ability to safely and effec-
tively lower LDL cholesterol up to 60%. Initiation of treatment
is made on risk assessment and determination of identified
treatment targets.3 Currently available statins allow for a flex-
ible starting dose to achieve individual patient goals. Onset of
effect is generally within 4–6 weeks, which allows a reasonable
time for patient follow up. Treatment with statins is gener-
ally safe, although rarely persons experience myopathy. Serious
muscular adverse events are infrequent, and the incidence of
myopathy is 1.2 per 10,000 person-years, similar to the rate of
0.2 observed in the general population. Presentation of statin-
associated myopathy is more likely in persons with complex
medical problems or in those who are taking multiple medi-
cations. Among several factors that may predispose patients to
increased risk of myopathy is age. This may result from a num-
ber of features such as comorbidities, polypharmacy, or an age-
related decline in renal function. Despite the fact that statins
may differ in their ability to lower LDL cholesterol levels and
inhibit hydroxymethylglutaryl–coenzyme A reductase, the risk

of severe myotoxic events does not appear to be associated with
LDL cholesterol effect.18 The most comprehensive age-based
analysis of safety for a statin was published as a pooled analysis
of more than 50 clinical trials of atorvastatin. The analysis com-
pared four doses of active drug to placebo in 5,437 patients older
than 65 years (range of mean age, 71–74 years), of whom almost
half were women (42%). This included a large number of indi-
viduals on both the 10-mg (n = 2,042) and the 80-mg dosage
(n = 1,698), along with a comparison of almost 1,000 placebo-
treated individuals. Serious adverse events were rare (≤1%) and
rates of discontinuation because of treatment adverse events
were low between treatment doses and placebo (2.1% vs 1.7%).
At the maximum dose, elevations of liver enzymes (aspartate
aminotransferase/alanine aminotransferase) were higher than
placebo (3.2 vs ≤0.9%). Treatment associated myalgia was low,
and no patient experienced persistent elevated creatine kinase
of greater than 10 times the upper limits of normal.19

Frequently in clinical practice, statins have been discontin-
ued for suspected myopathy, which is, in fact, not present. It
may be useful in clinical practice to make a baseline estimate of
muscle symptoms prior to initiating treatment and then com-
pare the assessment at follow up with the patient. Ultimately, as
supported by the American Heart Association/American Col-
lege of Cardiology position statement on the use of statins, the
incidence of severe statin-induced myopathy, as well as other
adverse events, is low and does not outweigh the benefits of risk
reduction of coronary events.18

Cholesterol Absorption Inhibitors

The newest class of agents available for cholesterol lowering
is represented by ezetimibe, a cholesterol absorption inhibitor.
The drug is given once daily, and the kinetic profile does not
appear to be dependent on age, renal, or hepatic function.
Ezetimibe undergoes rapid and extensive glucuronidation in
the intestinal wall and the liver and should not be recom-
mended in patients with moderate or severe liver dysfunc-
tion. The lipid-lowering effect of ezetimibe correlates well with
dose and plasma concentration. Ezetimibe is given in a 10-mg
dosage and has been shown to reduce the fractional cholesterol
absorption by 54% compared with placebo, which correlated
with a decrease in LDL cholesterol of 20.4%. Because ezetimibe
has rather modest lipid-lowering effects compared with statins
and lacks long-term outcomes data, it is generally reserved for
statin-intolerant patients or as an add-on treatment to optimize
LDL cholesterol lowering.20 The Ezetimibe Add on to Statin
for Effectiveness study, a recent study in which the safety of
ezetimibe when added to current statin therapy, was evalu-
ated in more than 3,000 patients aged older than 65 years with
LDL cholesterol exceeding NCEP treatment goals. Although
this was not an actual outcomes trial, the investigators were
able to assess both the percentage of LDL cholesterol reduction
and proportion of patents achieving target LDL cholesterol.
The results of the 6-week study proved the ability of ezetimibe
to provide additional LDL cholesterol lowering (22%–25%)
on top of baseline statin and an increase in the number of
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patients achieving respective NCEP targets. The safety of the
add-on therapy appeared to be similar to that of placebo plus
statin with discontinuation rates from adverse events of approx-
imately 1%.21

Bile Acid Sequestrants/Resins

Bile acid sequestrants or resins (cholestyramine, colestipol,
colesevelam) have been available for many years. They were the
first drugs to have suggested benefits in lowering LDL choles-
terol, as demonstrated in the Lipid-Lowering Coronary Pri-
mary Prevention Trail primary prevention study. Like the afore-
mentioned cholesterol absorption inhibitor, ezetimibe, this
class of agents has modest effects on LDL cholesterol, in the
range of 15%–30%. Bile acid resins are poorly tolerated and
have limitations because of potential drug–drug interactions.
Because they lack systemic toxicity, they may be used as alter-
natives to statins in younger persons or women considering
pregnancy. They can be useful as add-on therapy to statins for
high-risk individuals. Bile acid resins should not be used in
patients with elevated triglycerides above 200 mg/dL and are
contraindicated in patients with triglyceride levels higher than
400 mg/dL.3

Nicotinic Acid

Nicotinic acid has been available for many years as an agent to
modify lipid profiles, which is currently available as crystalline
nicotinic acid, sustained-release (or timed-release) nicotinic
acid, or extended-release nicotinic acid (Niaspan R©) Niacin can
lower LDL cholesterol up to 25%, raise high-density lipopro-
tein up to 35%, and lower triglycerides up to 50%. Despite its
ability to modify each lipid parameter in a positive direction,
the evidence base for niacin therapy to have an impact on car-
diovascular outcomes is diffuse and currently limited compared
to the statin class. Common side effects, such as flushing and
itching of the skin, gastrointestinal distress, and glucose intoler-
ance may limit patient acceptance. Niacin should be used with
caution in patients with active liver disease, recent peptic ulcer,
and hyperuricemia/gout. Niacin may be considered for patients
with an atherogenic profile that is characterized by limited LDL
cholesterol elevations or in combination with other agents in
patients with high LDL cholesterol.3

Fibrates

Fibric acid derivatives, which include gemfibrozil, fenofibrate,
and clofibrate, are agents that have primary utility in the
management of hypertriglyceridemia. They may be combined
with other lipid-lowering drugs to impact an atherogenic
profile associated with combined dyslipidemia. Fibrates may
have beneficial effects in conjunction with their high-density
lipoprotein–elevating capacity as demonstrated in the Veter-
ans Affairs High Density Lipoprotein Intervention Trial study;
however, the overall evidence base for fibrates is limited. They
are generally poor treatments for the management of LDL

cholesterol with effects in the 5%–25% range. Although they
are generally well tolerated, fibrates may produce a variety of
adverse gastrointestinal events, from bloating to increased risk
of gallstones. The combination of fibrate and statin should be
carefully monitored as concomitant use imparts an increased
risk for myopathy.3

Limitations of Treatment in the Older Patient

Older patients generally do not receive evidence-based ther-
apies for atherosclerosis-related disease on par with their
younger counterparts. That being said, there are certainly real
limitations of treatment in this age group. Statins, for example,
are contraindicated in patients with active liver disease or unex-
plained persistent elevations of serum transaminases. Although
cases of rhabdomyolysis with statin therapy are rare, patients
should promptly report muscle pain, tenderness, or weakness.
The clinician should review these patients carefully for possible
concomitant physiological compromise, including renal status,
and the potential for drug–drug interactions as a contribution
to risk for rhabdomyolysis. Other pharmacological approaches
as well have specific limitations in this age group. Bile acid resins
often interfere with absorption of other drugs and are difficult
to dose. Fibrates carry warnings on their use in patients with
compromised renal function, as well as distinct risk/benefit
considerations when used in combinations with statins. Sound
judgment and a review of specific agents should be made in
all patients, particularly older patients who are likely to be on
multiple medications and may have age-related physiological
compromise.

There are certain conditions in which the benefits of inten-
sive LDL cholesterol lowering are unclear. Two examples come
to mind. In the case of aortic stenosis, particularly calcific aortic
stenosis, the benefits of intensive lipid lowering are not well doc-
umented. Often this patient population may have concomitant
atherosclerosis risk and indeed evidence of aortic atherosclero-
sis. Treatment, however, in small studies has not been proved
to benefit this patient group.22 Patients on dialysis, also a very
high-risk group for cardiovascular events, have not shown clear
benefit with concurrent lipid management in reducing cardio-
vascular events.23 Beyond risk assessment, there may be other
factors that come into play in older persons that affect the deci-
sion to prescribe LDL-lowering drugs. These include coexisting
diseases, social and economic considerations, and functional
age. Ultimately, as with patients of any age, individualized ther-
apy should match the needs of each specific patient.

ADHERENCE

Official guidelines offer a framework to address many specific
patient care challenges, yet there are often issues up to and
beyond the patient–physician encounter that have an impact
on the optimization of outcomes and quality of care. Adher-
ence to treatment is one such issue. Poor adherence to all ther-
apies across all age groups represents a significant challenge
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to the health care system, leading to suboptimal outcomes and
increased costs from additional emergency room visits and hos-
pitalizations. In 2001, the costs associated with nonadherence
were estimated at $300 billion. Nonadherence in the elderly is
estimated at between 14% and 77% in association with numer-
ous age-related chronic conditions such as hypertension, dia-
betes, and CVD. These conditions frequently place this age
group on complex regimens and an average of five to eight
medications daily.24

Considerations for Adherence in Older Patients

Older patients may require additional support for medica-
tion management and monitoring. Based on a study of elders
enrolled in two separate managed care plans, the primary
challenges were related to the failure to prescribe appropriate
medications, monitoring treatment, providing adequate educa-
tion, and supporting continuity of treatment among providers.
Quality improvement in this regard should focus on errors of
omission in which the underuse of potentially beneficial med-
ications manifests potential harm. These omissions may arise
from the provider belief that there is insufficient evidence of
clinical benefit associated with underrepresentation of older
patients in clinical trials, concerns regarding polypharmacy,
and substantial financial barriers with insufficient insurance
coverage of outpatient prescription drugs.25

Underutilization and Nonadherence with
Lipid-Lowering Therapies

The beneficial role of statins in secondary prevention is well
documented for patients of all age groups; however, in a recently
published retrospective, cohort study of more than 75,000
patients older than 65 years, the use of statin therapy declined
with increasing age. This treatment paradox suggested that
despite an annual 1% increase of mortality risk, there was a
great than 6% decline in the use of preventive therapy. Other
reviews have commented on the relative “clinical inertia” with
respect to using statins in older patients.26–28

Additional studies have been completed to assess the spe-
cific challenges in using statins in older patients. Brenner and
colleagues29 described a rapid decline in statin persistence in
older patients from a retrospective cohort analysis of more than
34,000 New Jersey Medicaid patients. Unlike data as reported in
clinical trial experiments, these data suggested that after 5 years,
only 26% of patients were still taking their prescribed medi-
cations. Several predictors of poor persistence were identified
as age (>75 years), socioeconomic disparities, issues of ethnic-
ity, and depression. These findings supported the concept that
strategies for improved adherence require early intervention
and specific targeting of high-risk groups.

Using a different methodological approach, Jackevicius and
colleagues evaluated 2-year adherence in three distinct patient
cohorts – those with recent ACS, those with chronic coronary
artery disease, and those at high risk of disease. From 1994
through 1998 the population, aged older than 66 years, was fol-

lowed for 2 years after their first prescription for a statin. A total
of more than 140,000 patients were included in the analysis.
Two-year adherence rates were higher in the ACS group
(40.1%), followed by 36.1% in the chronic coronary artery dis-
ease catchment, and only 25.4% in the at risk cohort. Although
those with evident CHD fared better than primary prevention
patients, the adherence of less than 50% suggests that many
patients who are started on statin therapy receive limited ben-
efits because of premature discontinuation.30

These analyses of nonadherence leave care providers with
the challenge of improving adherence in the elderly as well
as in all patient groups. A recent series of articles support the
Institute of Medicine report that states that much of the care gap
between recommended care and actual levels of chronic disease
is attributable to medication nonadherence. Although a systems
approach must be recognized and acted on by providers, payers,
insurers, and policy makers, there are steps individual clinicians
and team can take to improve adherence.31

For example, providers should acknowledge self-efficacy,
or the awareness that an individual patient has the confidence
and belief in their ability to take medicine properly. This is
related to the issue of a patient’s knowledge of their disease and
in the case of CVD, an awareness of risk factors. Patients who
understand the benefits/necessity of their treatment and have
fewer concerns about the risk of prescribed drugs have better
self-reported adherence rates. Lastly, there is a clear benefit of
a trusting patient–provider relationship, in which the patient
has trust in the care decisions being provided by the clinician.
At the time of the patient visit, providers should learn to iden-
tify specific patient characteristics including age, number and
complexities of regimen, motivation, and knowledge. If clinical
judgment suggests a risk for nonadherence, caregivers should
attempt to intervene early and establish continuity within the
practice as well as among providers.24,31

CONCLUSION

Appropriate cholesterol management in older patients pro-
vides an important opportunity to address cardiovascular risk.
As health care providers acknowledge the higher absolute risk
of CVD in older patients, they should also acknowledge the
benefits of currently available diagnostic and treatment modal-
ities. Implementation of processes that translate the benefits
of clinical trials into clinical practice – including adherence –
is an urgent priority that requires personal and systematic
endorsement.
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INTRODUCTION

Hypertension is the single most common outpatient diagno-
sis in the United States, and older Americans have the highest
prevalence of any age group. Therefore, it is vital for clinicians
to be comfortable with the classification, treatment, and cir-
cumstances unique to the geriatric patient. Adequately treated
hypertension has been well documented to help prevent adverse
outcomes such as kidney failure, stroke, myocardial infarction,
ventricular hypertrophy, and heart failure. Special considera-
tion in older patients, especially those with multiple comorbid
illnesses, and frail elders require individualized therapy.

EPIDEMIOLOGY

More than 65 million American adults have hypertension, cre-
ating a large public health burden. The overall prevalence of
hypertension in the United States is approximately 25%; how-
ever, the prevalence for people 60 years or older is much higher
at 66%. The Framingham Heart Study indicated the lifetime
risk of developing hypertension in this age group to be 90%.
The most recent data indicate for patients 60 years and older,
81% of people with hypertension are aware of their diagnosis
and approximately 73% of them were treated. Of those treated,
only approximately 50% achieved target blood pressure goals.
Framingham calculated the lifetime probability of being on
antihypertensive medications for patients aged 55–65 years to
be 60%. For all people older than 60 years with hypertension,
including those not treated, only 36% were at goal, well short
of the Healthy People 2010 goal of 50%. Although these statis-
tics are dire, there has been increasing control of hypertension
since 1999. Furthermore, the geriatric population is most likely
to be aware of their diagnosis, most likely to be treated, and
most likely to be at goal. There has also been a trend of increas-
ing use of antihypertensive medication based on compelling

indications (e.g., diabetic on an angiotensin-converting enzyme
[ACE] inhibitor).1,2

HYPERTENSION AND RISK

Risk Factors for Developing Hypertension

The Strong Heart Study identified multiple metabolic factors
as independent risk factors for developing hypertension. Trend
analysis showed normotensive patients who, at baseline, were
obese, had central fat distribution, high–normal blood pres-
sure, hyperglycemia, or diabetes, were more likely to develop
hypertension in the future. Patients with unfavorable lipid pro-
files were also more likely to develop hypertension.3 Other risk
factors for the development of hypertension include family
history, cigarette smoking, black race, high sodium intake, low
socioeconomic status, and alcohol intake.

Hypertension as a Risk Factor

Hypertension is an important cardiovascular risk factor, and
given its prevalence, one of the most common. Hypertension
has well-documented relationship to myocardial infarction and
stroke. The stresses hypertension puts on various organ systems
can lead to an array of target organ damage such as left ventricu-
lar hypertrophy, heart failure, renal insufficiency, and retinopa-
thy. These endpoints seem to be more severe depending on the
level of hypertension. One large meta-analysis showed that for
patients between the ages of 40 and 70 years, for every decrease
of 20 mm Hg in systolic blood pressure (SBP), there was more
than a twofold decrease in the incidence of stroke death rate
between the ranges of 115/75 to 185/115.4 Antihypertensive
therapy has been shown in multiple trials to be associated with
lowering the risk of these cardiovascular endpoints. Therapy
results in 30%–40% reductions in stroke, 20%–25% reduc-
tions in myocardial infarction, and up to 50% reduction in
heart failure.5
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Table 10.1. JNC Recommended Classification and Management of Hypertension

Management∗

Initial Drug Therapy
BP Systolic Diastolic Lifestyle
Classification BP, mm Hg∗ BP, mm Hg∗ Modification Without Compelling Indication With Compelling Indications

Normal <120 and <80 Encourage

Prehypertension 120–139 or 80–89 Yes No antihypertensive drug
indicated

Drug(s) for the compelling
indications‡

Stage 1 hypertension 140–159 or 90–99 Yes Triazide-type diuretics for
most; may consider ACE
inhibitor, ARB, β-blocker,
CCB, or combination

Drug(s) for the compelling
indications

Other antihypertensive
drugs (diuretics, ACE
inhibitor, ARB, β-blocker,
CCB) as needed

Stage 2 hypertension ≥160 or ≥100 Yes 2-Drug combination for most
(usually thiazide-type diuretic
and ACE inhibitor or ARB or
β-blocker or CCB)§

Drug(s) for the compelling
indications

Other antihypertensive
drugs (diuretics, ACE
inhibitor, ARB, β-blocker,
CCB) as needed

Abbreviations: ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; BP, blood pressure; CCB, calcium channel blocker.
∗ Treatment determined by highest BP category.
‡ Treat patients with chronic kindney disease or diabetes to BP goal of less than 130/80 mm Hg.
§ Initial combined therapy should be used cautiously in those at risk for orthostatic hypotension.

Table used with permission of JAMA, May 21, 2003; Vol 289(9): 2561.

DIAGNOSIS

The U.S. Preventive Services Task Force recommends routine
in-office blood pressure screening for all adults. For the physi-
cian to diagnose hypertension confidently, patients must have
blood pressures of greater than or equal to 140 systolic or greater
than or equal to 90 diastolic on two or more blood pressure
readings on at least two different office visits. Diagnostic class is
based on the Seventh Report of the Joint National Committee
on Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (JNC 7) report classification system (see Table
10.1). Normal is defined as less than 120 systolic blood pressure
(SBP) and less than 80 diastolic blood pressure (DBP).

Prehypertension is defined as SBP between 120 and 139 or
DBP between 80 and 89. Above these levels, the diagnosis of
hypertension is made, starting with Stage 1, which is within the
range of 140–159 SBP or 90–99 DBP. Finally, Stage 2 hyper-
tension is defined as SBP greater than or equal to 160 or DBP
greater than or equal to 100. These classes all pertain to in-office
measurements. Home and ambulatory measurements typically
are lower than blood pressures obtained in the office. Because
of this phenomenon, JNC 7 further defines self-measurements
greater than 135/85 to be considered hypertensive.6

Appropriate blood pressure measurement technique in-
volves a seated patient with both feet on the ground and the

arm should be supported at the level of the patient’s heart.
The patient should be seated quietly for at least 5 minutes
prior to measurement. It is equally important to be sure the
cuff fits the patient’s arm correctly because a cuff that is too
small or too large will affect the reading and lead to inaccurate
results.6

Further Evaluation

Further physical examination of the hypertensive patient
should include neck, abdominal, and femoral auscultation to
detect possible bruits. Careful auscultation of heart and lungs
should be conducted. Palpation of the abdomen is recom-
mended to detect possible enlarged kidneys or pulsatile abdom-
inal masses. Lower extremities should be examined for edema
and pulses. Neurological examination and examination of optic
fundi are also recommended. All patients should undergo an
electrocardiogram, both as a baseline tracing, which can be
vital for future comparison, and to detect any possible pathol-
ogy such as ventricular hypertrophy. Blood glucose and lipid
profiles should be obtained to determine further cardiac risk
factors. Creatinine is an important element of the workup
to determine if the patient has any evidence of hypertensive
nephropathy and to have a baseline to monitor kidney function
over time. Serum electrolytes should be obtained for a baseline
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Table 10.2. Initial Evaluation of Hypertension

1. Serum electrolytes

2. Serum creatinine

3. Fasting glucose

4. Lipid panel

5. Electrocardiogram

6. Thyroid-stimulating hormone

7. Complete blood count

8. Urine microalbumin

9. Microscopic urinalysis

measurement, especially because many antihypertensives can
alter electrolyte balance.6 In addition, thyroid-stimulating hor-
mone, complete blood count, microalbumin, and microscopic
urinalysis should be included (Table 10.2).

Secondary causes of hypertension should be investigated
if the patient is refractory to treatment or if there is con-
cern over a specific cause. Identifiable secondary causes include
sleep apnea, renal artery stenosis, and thyroid disease, or, less
frequently, primary hyperaldosteronism, Cushing’s syndrome,
and pheochromocytoma.6

TREATMENT

When individualizing treatment decisions in a geriatric pop-
ulation, consideration must be given to the overall health of
the patient. A general definition stratifying older patients into
“well” and “frail” has been proposed. A “well” elderly patient
has a life expectancy of more than 5 years, no deficits in activi-
ties of daily living (ADLs) and limited deficits in instrumental
activities of daily living (IADLs), and fewer than two comorbid
medical conditions, none of which is severe. A “frail” elderly
patient has a life expectancy of less than 5 years, significant
deficits in ADLs and IADLs, and more than two comorbid
medical conditions, one of which is in the severe range.7

The treatment of hypertension in frail older adults should
be considered on an individual basis. The clinician must give
significant thought to potential drug–drug interactions and
adverse drug reactions in this population. Some patients and
families may have strong health beliefs that favor treating risk
factors. Thus, the decision to treat, and how, must be individ-
ualized, and based on discussion with the patient or surrogate
decision maker, in the overall context of the patient’s health, life
expectancy, and quality of life. If treatment is instituted, spe-
cific medications should be picked based on minimizing risk,
and dosages titrated with great care. If the decision is made
to not treat, reasoning should be carefully documented in the
medical record. In any event, these patients require frequent
monitoring and reevaluation of the treatment plan.

The goal of antihypertensive therapy in well elders is to
reduce cardiovascular and renal morbidity and mortality. This

goal can be accomplished by keeping the blood pressure under
140/90 mm Hg in patients without diabetes or renal disease.
For patients with these conditions, blood pressure should be
kept below 130/80 mm Hg.

Lifestyle Modification

Treatment should begin with a discussion of lifestyle modifi-
cations. All patients with abnormal blood pressure, including
those in the prehypertension category, should be encouraged
to make specific lifestyle changes (see Table 10.3), in particu-
lar, weight reduction in obese patients, adoption of the Dietary
Approaches to Stop Hypertension eating plan, sodium reduc-
tion, increased physical activity, and moderate alcohol con-
sumption. All patients should be encouraged to stop cigarette
smoking. These modifications have been shown to be as effec-
tive as single-drug therapy for some patients. In addition to
lowering blood pressure, adopting a healthy lifestyle improves
overall cardiovascular health. Also, dietary sodium reduction
potentiates the efficacy of most antihypertensive medications.

Pharmacotherapy

In patients whose blood pressure is not at goal despite an ade-
quate trial of lifestyle modifications (usually 6 months in a non-
diabetic patient, Stage 1 hypertensive) or in patients with Stage
2 hypertension, pharmacological therapy should be offered.
The general approach to selecting pharmacotherapy for older
adults is based on the guidelines presented in the JNC 7. Spe-
cial consideration must be given to the very elderly hypertensive
patient (>85 years old), because to date few have participated
in any randomized controlled trials. Recently, the Hypertension
in the Very Elderly Trial (HYVET) demonstrated that treating
stage 2 hypertension in patients older than 80 has beneficial
effects, including reductions in stroke, cardiovascular death,
and heart failure.8 Initiating or maintaining pharmacotherapy
in this population, as with younger frail elders, should be dis-
cussed on an individual basis.

There are several classes of drugs commonly prescribed for
treating hypertension in the elderly patient, and all are sup-
ported by excellent clinical data for reducing cardiovascular
endpoints. The most common are thiazide-type diuretics, ACE
inhibitors, angiotensin receptor blockers (ARBs), β-blockers,
and calcium channel blockers (CCBs). Alpha-blockers are also
prescribed, but they should generally be avoided in the elderly
because of increased risk of orthostatic hypertension. Alpha-
blockers are usually used in combination with another agent for
men with prostatism. Most patients are started on a thiazide-
type diuretic for first-line therapy. Patients in whom diuretics
are contraindicated or with a compelling indication (e.g., dia-
betics) may be started on a different drug for first-line therapy.

Thiazides

Thiazide-type diuretics are effective, inexpensive, and well tol-
erated when used at low doses (hydrochlorothiazide ≤25 mg).
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Table 10.3. Lifestyle Modifications to Manage Hypertension ∗ †

Modification Recommendation Approximate SBP Reduction (Range)

Weight reduction Maintain normal body weight (body mass index 18.5–24.9 kg/m2). 5–20 mm Hg/10 kg weight loss

Adopt DASH eating plan Consume a diet rich in fruits, vegetables, and low-fat dairy
products with a reduced content of saturated and total fat.

8–14 mm Hg

Dietary sodium reduction Reduce dietary sodium intake to no more than 100 mmol/day
(2.4 g sodium or 6 g sodium chloride).

2–8 mm Hg

Physical activity Engage in regular aerobic physical activity such as brisk walking
(at least 30 min/day, most days of the week).

4–9 mmHg

Moderation of alcohol Limit consumption to no more than 2 drinks (1 oz or 30 mL
ethanol; e.g., 24 oz beer, 10 oz wine, or 3 oz 80-proof whiskey) per
day in most men and to no more than 1 drink per day in women
and lighter weight persons.

2–4 mmHg

DASH=Dietary Approaches to Stop Hypertension.
∗ For overall cardiovascular risk reduction, stop smoking.
† The effects of implementing these modifications are dose and time dependent and could be greater for some individuals.

Source: JAMA. 2003;289(9):2564.

When used as a single agent, lower doses exert as much antihy-
pertensive effect as higher doses, with significantly fewer side
effects. Most patients can expect a 10–15 mm Hg lowering in
blood pressure, so combining a thiazide diuretic with another
agent is usually necessary for patients with stage 2 hyper-
tension. Thiazide-type diuretics can cause hypokalemia and
hyponatremia, impair glucose tolerance, increase serum lipid
concentration, and increase uric acid concentration. They
should be used with caution in people with gout. Again, using
low doses minimizes most of these side effects.

Angiotensin-Converting Enzyme (ACE) Inhibitors

ACE inhibitors can be used as first-line therapy in diabetics,
especially those with microalbuminuria. The Second Australian
National Blood Pressure trial reported slightly better outcomes
in white men started on an ACE inhibitor than a diuretic
as first-line therapy.9 Other compelling indications for using
ACE inhibitors are found in patients with heart failure, high
coronary disease risk, chronic kidney disease, postmyocardial
infarction, and for recurrent stroke prevention. ACE inhibitors
are generally well tolerated but can cause a cough in 5%–10%
of patients, hyperkalemia in patients with renal insufficiency,
and angioedema. Both ACE inhibitors and ARBs can cause a
rise in creatinine as high as 35% above the patient’s baseline,
but this rise is not a reason to stop therapy unless accompanied
by hyperkalemia.

Angiotensin Receptor Blockers

ARBs have a similar use profile to ACE inhibitors, although
they are generally not used as first-line agents for lack of ade-
quate randomized, controlled trials with older adults. A recent
meta-analysis comparing ACE inhibitors and ARBs in the

treatment of hypertension showed no difference in blood pres-
sure control.10 ARBs cause less coughing than ACE inhibitors.
Incidence of hyperkalemia is similar to that of ACE inhibitors.

Calcium Channel Blockers

CCBs have been shown to reduce cardiovascular disease and
stroke incidence in patients with diabetes, and the dihydropy-
ridine (i.e., amlodipine) class of CCBs has been shown to reduce
stroke risk in older hypertensive patients. They are often used
in combination with diuretics. The Beers Criteria for poten-
tially inappropriate medication use in older adults lists short-
acting nifedipine as a medication to be avoided in the elderly
because of the potential for hypotension.11 In general, short-
acting CCBs should not be used. As a class, CCBs can cause
peripheral edema and can exacerbate constipation and gas-
troesophageal reflux symptoms.

Beta-Blockers

Beta-blockers are generally not considered first-line agents in
older adults. A recent meta-analysis showed an increased risk
of stroke for patients taking β-blockers when compared with
patients taking other antihypertensive agents, although still
lower than patients not receiving therapy.12 Compelling indica-
tions for β-blocker therapy are found in patients with heart fail-
ure, postmyocardial infarction, high coronary disease risk, and
diabetes. Beta-blockers should be used with caution in patients
with chronic obstructive pulmonary disease and asthma, par-
ticularly propranolol.

After initiating treatment, patients should return monthly
for medication adjustments, with the goal of achieving blood
pressure control while minimizing dosages and the number
of medicines used. Once blood pressure is controlled, patients
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Figure 10.1. Isolated systolic hypertension (used with permission of
N Eng J Med Aug 21, 2007; Vol 357(8): 791). See color plates.

can return for medication adjustments every 3–6 months,
depending on their comorbidities. After baseline laboratory
tests have been obtained, patients should have at least their
sodium, potassium, and creatinine monitored every 6–12
months depending on their medication regimen and their sta-
bility. Two-thirds of patients will require a second agent to
achieve goal blood pressure. This agent can come from any of
the other classes and should be chosen based on the patient’s
other comorbidities.

Palliative Care

There are no specific guidelines for treating hypertension in
patients on comfort measures such as hospice patients. When
deciding whether to continue or discontinue a specific antihy-
pertensive, it is important to keep in mind that if a patient devel-
ops symptoms from elevated blood pressure (i.e., headache),
continuing the antihypertensive should be considered a pal-
liative measure. However, if the patient or health care proxy
desires to cease antihypertensive treatment, it is appropriate to
do so.

ISOLATED SYSTOLIC HYPERTENSION
AND PULSE PRESSURE

In the elderly population, elevated SBP has been found to
be a more important risk factor than DBP.13 This represents
an ongoing reassessment over the past several decades. Many
patients are unaware of this shift and still believe DBP to be the
more important factor. SBP increases steadily with age while
DBP increases steadily and parallel to SBP up to approximately
the age of 50 years; after 60 years, it begins to decease while SBP
continues to increase leading to an overwhelming preponder-
ance of isolated systolic hypertension in the geriatric population
(Figure 10.1).14 The National Health and Nutrition Examina-
tion Survey study reported isolated systolic hypertension to be
present in 65% of all hypertensive patients older than 60 years,
regardless of sex.15

This phenomenon is explained by the decrease in compli-
ance and increase of stiffness that accompanies the aged arterial
vessels. The increase in SBP and decrease in DBP also result in

increased pulse pressure (PP), which is the difference between
SBP and DBP and is considered to be an independent risk factor
for coronary artery disease (CAD). Framingham Heart Study
data were used to study the effects of increased PP and CAD
risk. The results of this analysis showed that for any given SBP,
the risk for CAD increased as DBP decreased. In other words,
patients with a blood pressure of 160/70 mm Hg consistently
showed higher CAD risk than patients with blood pressures of
160/100 mm Hg. Alternatively, for any given DBP, increasing
the SBP leads to incrementally higher CAD risk. This observa-
tion of risk inversely related to DBP for a specific SBP supports
the hypothesis that PP is an independent risk factor. Increasing
PP is believed to reflect increased calcification and stiffening
of the large arteries, and, therefore, serves as a proxy for more
severe atherosclerotic burden.14 It is not totally clear if this
increased risk is caused by higher PP or if the higher PP is
simply a marker for more severe cardiovascular disease. What
is clear is that SBP is the more important risk factor in elderly
patients and that clinicians should not necessarily be reassured
by DBP at goal if SBP is elevated.

J-Curve Hypothesis

Understanding the relationship between SBP, DBP, PP, and car-
diac risk is vital to understand the so-called “J-Curve Hypoth-
esis.” The term J-Curve refers to the “J” shape of the mortality
curve for DBP. As DBP decreases, so does mortality until it hits
a nadir, and then as DBP continues to drop, mortality increases
incrementally. This phenomenon led to concern that treating
isolated SBP would lead to a concurrent drop in DBP and would
paradoxically increase mortality. Evidence has shown DBP less
than 60 to be potentially harmful, especially in patients with
documented CAD; however, this risk is independent of treat-
ment with antihypertensive medication. A study published in
2002 addressed this issue and demonstrated that there was in
fact a higher risk for fatal events at lower DBP; however, this
observation was consistent among patients receiving antihy-
pertensive medications and those who did not. There was no
evidence of increasing cardiovascular death by treating sys-
tolic hypertension. The conclusion of this study was that the
J-shaped mortality curve is independent of antihypertensive
treatment and is most likely explained by other factors, such as
low DBP acting as a marker for overall poorer health.16

SUMMARY

Hypertension is a very common morbidity among elderly
patients. It is a significant risk factor leading to the most com-
mon causes of death in the United States, namely myocardial
infarction and stroke. Treating patients to JNC 7 goals has
shown significant reductions in morbidity and mortality. Spe-
cial consideration needs to be given to frail elderly, and those
over the age of 85 years. Multiple medications are available, each
with its own benefits, adverse effects, and compelling indica-
tions, leading to each patient needing their own individualized
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treatment plan. Isolated systolic blood pressure is an important
subgroup of hypertensives most commonly seen in the elderly
which represents decreased compliance of arterial vasculature.
A normal DBP should not be reassuring in these patients, and
they should be treated to JNC 7 goals.
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Diagnosis and Management of Heart Disease

in the Elderly

Joshua M. Stolker, MD, Michael W. Rich, MD

SIGNIFICANCE OF GERIATRIC CARDIOLOGY

As the leading cause of death and major disability in the United
States, cardiovascular disease (CVD) has become a modern
epidemic resulting in part from the aging of our population.
Nearly two-thirds of all cardiovascular hospitalizations occur
in patients aged 65 years and older, more than 83% of cardio-
vascular deaths occur in geriatric individuals, and an estimated
70% of Americans older than the age of 70 years have clinically
recognized cardiovascular diagnoses.1 For these reasons, both
geriatric and nongeriatric practitioners should become familiar
with strategies for CVD prevention and management in older
individuals.

EFFECTS OF AGING ON THE
CARDIOVASCULAR SYSTEM

Aging is associated with many alterations of cardiovascular
structure and function (Table 11.1).2 Some of the most clin-
ically relevant changes include increasing vascular stiffness,
impaired endothelial function, impaired left ventricular relax-
ation and compliance, diminished responsiveness to neurohor-
monal signals such as β-adrenergic stimulation, and degen-
eration of the sinus node and electrical conduction system.
These factors contribute to the development of medical con-
ditions such as hypertension, coronary artery disease (CAD),
and heart failure (HF), and many components of these aging
processes also modulate clinical presentations and responses
to cardiovascular therapies in the geriatric population. Simi-
larly, aging affects other organ systems (Table 11.2), which fre-
quently interact with CVDs and therapeutics. Other influences
related to medical comorbidities, absorptive and metabolic
alterations, behavioral or neuropsychiatric changes, and finan-
cial issues frequently play a role in modulating cardiovascular
prognosis in older individuals as well.3

ISCHEMIC HEART DISEASE

Epidemiology and Primary Prevention

In 2002, 58% of all Americans discharged with a first-listed
diagnosis of CAD were aged 65 years or older.1 The inci-
dence of acute myocardial infarction (MI) increases with age
(Figure 11.1), and more than 83% of people who die from
atherosclerotic CAD are aged 65 years and older.4 Importantly,
whereas younger patients with MI tend to be male, in the geri-
atric population the number of men and women with CAD is
nearly equal.

Increasing age is the strongest predictor of CAD, a fact
that is emphasized in risk assessment tools such as the Fram-
ingham Risk Score.5 Age-related changes in the arterial wall
and prolonged exposure to other risk factors contribute to
the paramount importance of advancing age as a predic-
tor of ischemic cardiovascular events. Apart from age, other
major risk factors for CAD include hypertension, dyslipidemia,
tobacco use, family history (with incompletely defined genetic
factors), and environmental contributions such as athero-
genic diet and sedentary lifestyle.5 Diabetes is considered a
CAD risk-equivalent, because diabetics without CAD expe-
rience 7-year rates of MI that are similar to patients with
known CAD.6 Although these risk factors are discussed in
detail elsewhere, it is important to note that their preva-
lence is accentuated in the geriatric population. For exam-
ple, 58.9% of men and 72.5% of women between the ages of
65 and 74 years have hypertension, and at older ages these
numbers increase to 68.4% of men and 82.8% of women.
Similarly, among Americans aged 60–79 years, more than
50% of men and more than 70% of women have border-
line high or high-risk cholesterol levels by current guidelines.1

Importantly, these risk factors often cluster in individual
patients,7 with additive or multiplicative effects on the risk
of future CAD and ischemic cardiovascular events (Fig-
ure 11.2).8–11 In addition, subclinical CVD is highly prevalent
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Table 11.1. Effects of Aging on the Cardiovascular System

Gross anatomy

■ Increased LV wall thickness

■ Decreased LV cavity size

■ Endocardial thickening and sclerosis

■ Increased left atrial size

■ Valvular fibrosis and sclerosis

■ Increased epicardial fat

Histology

■ Increased lipid and amyloid deposition

■ Increased collagen degeneration and fibrosis

■ Calcification of fibrous skeleton, valve rings, and coronary
arteries

■ Shrinkage of myocardial fibers with focal hypertrophy

■ Decreased mitochondria, altered mitochondrial membranes

■ Decreased nucleus: myofibril size ratio

Biochemical changes

■ Decreased protein elasticity

■ Numerous changes in enzyme content and activity affecting
most metabolic pathways, but no change in myosin adenosine
triphosphatase activity

■ Decreased catechol synthesis, especially norepinephrine

■ Decreased acetylcholine synthesis

■ Decreased activity of nitric oxide synthase

Conduction system

■ Degeneration of sinus node pacemaker and transition cells

■ Decreased number of conducting cells in the AV-node and
HIS–Purkinje system

■ Increased connective tissue, fat, and amyloid

■ Increased calcification around conduction system

Vasculature

■ Decreased distensibility of large- and medium-sized arteries

■ Impaired endothelial function

■ Aorta and muscular arteries become dilated, elongated, and
tortuous

■ Increased wall thickness

■ Increased connective tissue and calcification

Autonomic nervous system

■ Decreased responsiveness to β-adrenergic stimulation

■ Increased circulating catecholamines, decreased tissue
catecholamines

■ Decreased α-adrenergic receptors in left ventricle

■ Decreased cholinergic responsiveness

■ Diminished response to Valsalva and baroreceptor stimulation

■ Decreased heart rate variability

Table 11.2. Effects of Aging on Other Organ Systems

Kidneys

■ Gradual decline in glomerular filtration rate,
∼8 cc/min/decade

■ Impaired fluid and electrolyte homeostasis

Lungs

■ Reduced ventilatory capacity

■ Increased ventilation/perfusion mismatching

Neurohumoral system

■ Reduced cerebral perfusion autoregulatory capacity

■ Diminished reflex responsiveness

■ Impaired thirst mechanism

Hemostatic system

■ Increased levels of coagulation factors

■ Increased platelet activity and aggregability

■ Increased inflammatory cytokines and C-reactive protein

■ Increased inhibitors of fibrinolysis and angiogenesis

Musculoskeletal system

■ Decreased muscle mass (sarcopenia)

■ Decreased bone mass (osteopenia), especially in women

in the geriatric population12 and magnifies the risk of develop-
ing CAD.

Clinical Presentation

Whereas substernal chest pain or pressure is considered
the hallmark of obstructive CAD, geriatric individuals fre-
quently present without symptoms of classic angina. Elderly
patients may experience dyspnea, nausea or gastrointestinal
distress, presyncope or syncope, generalized malaise or fatigue,
diaphoresis, altered mental status, or even no symptoms at all
when experiencing acute coronary syndromes (ACS). Overall,
the proportion of patients with acute MI who present with chest
pain decreases with age,13 although dyspnea remains a promi-
nent presenting symptom. Exertional angina may not occur
because of sedentary lifestyle or limited functional capacity in
frail individuals, so the diagnosis of CAD may be delayed.

Physical findings are variable; however, subacute or late
presentations in the geriatric population with MI may lead
to more profound cardiovascular deterioration and associated
signs of HF, pericarditis, acute mitral regurgitation, hypoten-
sion, or shock. Other findings may include pallor, confusion,
tachycardia, low-grade fever, leukocytosis, or elevated sedimen-
tation rate. Bradycardia is common with inferior MI, resulting
from ischemia of the sinoatrial or atrioventricular node and
vagal nerve input related to the Bezold–Jarisch reflex. Indi-
viduals presenting with hypotension, HF, prolonged ischemia,
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Figure 11.1. Annual rate of first heart attacks by age, sex, and race in the Atherosclerosis Risk
In Communities (ARIC) Study, 1987–2000

or life-threatening arrhythmias have a markedly increased risk
of death, and the mortality rate following acute MI increases
exponentially with age (Figure 11.3).14

Diagnosis of Myocardial Infarction

The electrocardiogram (ECG) is the first step in evaluating
a patient with a potential ACS, with ST-segment deviations
signaling myocardial ischemia or MI. ST-segment elevation of
1 mm or greater in two or more contiguous ECG leads sug-
gests myocardial injury and requires immediate evaluation for
reperfusion therapy (see later). These infarctions are often asso-
ciated with the development of Q-waves and deep, symmetrical
T-wave inversions. New left bundle branch block at presen-
tation is considered equivalent to ST-elevation MI in terms
of urgency and management strategy. ST-segment depression
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Dyslipidemia
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Figure 11.2. Impact of dyslipidemia, hypertension, and glucose
intolerance on cardiovascular risk.∗

∗Compared with risk for a 40-year-old male nonsmoker with total choles-
terol = 185 mg/dL, systolic blood pressure = 120 mm Hg, no glucose intol-
erance, and no electrocardiographic LV hypertrophy, whose probability of
developing CVD is 15/1000 (1.5%) in 8 years. See color plates.

of at least 1 mm in two or more contiguous leads suggests coro-
nary ischemia, and this clinical scenario also should be treated
urgently in a hospital setting. Of note, many patients with ACS
do not have diagnostic ECG findings, and the proportion of
such patients increases progressively with age because of pre-
existing conduction system disease (e.g., left bundle branch
block), ventricular pacemakers, left ventricular hypertrophy,
prior MI, metabolic and electrolyte abnormalities, or drugs
affecting the ST-segment, including digoxin and antiarrhyth-
mic agents.

The diagnosis of MI is confirmed when serum biomarkers
of myocardial necrosis are elevated. Troponin-I and troponin-
T offer the best combination of sensitivity and specificity for
diagnosing acute MI. Troponin levels peak by approximately 24
hours after the onset of infarction and may remain elevated for
several days to weeks. Importantly, serum troponin levels may
be mildly elevated in the presence of renal insufficiency, which
can confound the diagnosis of acute MI, especially in older
patients who often have impaired renal function. Although
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less reliable than the troponins, the MB isoenzyme of crea-
tine kinase (CK-MB) is also elevated in patients with signifi-
cant myocardial injury. CK-MB levels usually return to normal
within 72 hours of MI, a feature that may aid in determin-
ing MI acuity in patients with elevated troponins of uncertain
duration.

The high prevalence of atypical presentations and non-
diagnostic ECG findings in the geriatric population requires
a higher index of suspicion for acute MI in elderly patients.
Delayed diagnosis is common in older patients, reducing the
“window of opportunity” for implementing appropriate treat-
ment and limiting the extent of ischemic damage. Treatment
delays also increase the risk for complications, including HF,
arrhythmias, hypotension, myocardial rupture, and shock.

Other cardiovascular and medical conditions with simi-
lar symptom complexes should be included in the differential
diagnosis for MI, especially because many of these diseases
also occur more frequently in elderly individuals. Chest pain
without ECG changes could signify unstable angina, but other
life-threatening conditions such as pulmonary embolus, aortic
dissection, acute pericardial disease, pneumonia, severe peptic
ulcer disease, cholecystitis, pancreatitis, or esophageal rupture
must also be considered.

Pharmacological Management of Myocardial Infarction

Acute MI with ST-segment elevation usually involves athero-
sclerotic plaque rupture and associated thrombotic occlusion of
an epicardial coronary artery. A large proportion of infarctions
in the geriatric population, however, occur without ST-segment
elevation and arise because of a mismatch between oxygen sup-
ply and demand in the setting of fixed coronary obstruction.
For this reason, acute MI in the elderly often occurs in associ-
ation with an infection (e.g., pneumonia or sepsis), significant
hypertension or hypotension, anemia, perioperative volume
shifts, or other systemic illness such as thyroid disease. Thera-
pies are directed toward improving coronary blood flow, reduc-
ing myocardial oxygen demand, reducing the risk of coronary
thrombosis, correcting the precipitating illness (e.g., infection),
reducing sympathetic tone, and preventing adverse remodeling
of hypoperfused myocardium.

The major therapeutic options for acute MI are listed in
Table 11.3. All patients should be supported initially with
supplemental oxygen to improve oxygen-carrying capacity to
ischemic myocardium. Intravenous access and telemetry mon-
itoring are imperative to identify and treat potential complica-
tions of MI. Morphine and nitroglycerin should be adminis-
tered as needed to control pain and dyspnea.

Antiplatelet Therapy
Aspirin 160–325 mg should be administered immediately

and continued indefinitely at a dose of 75–325 mg/day.15,16

Aspirin reduces mortality in patients with unstable angina or
acute MI, and the benefit of aspirin therapy increases with age,
from a 1% absolute mortality reduction for those younger than
age 60 years to a 4.7% absolute mortality reduction for those

Table 11.3. Management of Acute MI

■ General measures

Oxygen to maintain arterial saturation ≥90%

Telemetry monitoring

Morphine for pain and dyspnea

Nitroglycerin for ischemia and HF

■ Antiplatelet and antithrombotic therapy

Aspirin

Clopidogrel (withhold if bypass surgery indicated)

Glycoprotein IIb/IIIa inhibitors

Unfractionated or low-molecular-weight heparin

■ Beta-blockers

■ ACEIs

■ Other agents

ARBs (if ACEIs contraindicated)

Eplerenone (if reduced LV systolic function)

Lipid-lowering agents (i.e., statin drugs)

■ With compelling indications

Calcium channel blockers (immediate-release nifedipine
contraindicated)

Antiarrhythmic agents

■ Reperfusion therapy

Fibrinolysis (ST-elevation or new left bundle branch block
only)

Primary coronary angioplasty and/or stenting

Urgent coronary bypass surgery in selected cases

■ Prior to hospital discharge

Measurement of serum lipid levels

Assessment of LV function

Tobacco cessation counseling

Nutritional evaluation

Exercise counseling and consideration for cardiac rehabilitation

aged 70 years and older.17 Clopidogrel is a reasonable alternative
(300–600 mg loading dose followed by 75 mg/day) in individu-
als unable to take aspirin, and aspirin plus clopidogrel reduces
the risk of death or reinfarction after MI by approximately 20%
when compared with aspirin alone.18 Despite this benefit, the
use of clopidogrel is controversial because of its high cost and
incremental bleeding risks (especially during surgical proce-
dures), and it should be withheld in patients potentially needing
immediate bypass surgery. In addition, although improvement
in cardiovascular outcomes has been demonstrated for patients
older and younger than the age of 65 years, the utility of clopi-
dogrel in patients older than the age of 75 years is unknown.

Glycoprotein IIb/IIIa inhibitors (eptifibatide, tirofiban,
abciximab) block the final common pathway of platelet
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aggregation and improve clinical outcomes in patients with
non-ST-elevation ACS. High-risk patients tend to benefit most,
particularly when undergoing percutaneous coronary inter-
vention (PCI), but the risk of bleeding increases with age. Few
studies have enrolled individuals older than the age of 75 years,
and one study demonstrated higher event rates in patients older
than the age of 80 years receiving eptifibatide,19 so the value of
these agents in the elderly remains unclear. Abciximab should
only be used in conjunction with planned PCI, whereas epti-
fibatide or tirofiban may be used even with conservative ther-
apeutic approaches.16 Because of a high risk of hemorrhage,
glycoprotein IIb/IIIa inhibitors are contraindicated in patients
older than the age of 75 years who are receiving thrombolytic
therapy for ST-elevation MI,15 and their incremental benefit in
older patients receiving clopidogrel remains unclear.

Antithrombotic Therapy
In patients with acute MI, unfractionated or low-

molecular-weight heparin should be administered immedi-
ately in addition to the antiplatelet agents described previ-
ously, particularly in patients with high-risk features such as
large anterior MI, associated atrial fibrillation (AF), or recur-
rent ischemia.15,16 Intravenous unfractionated heparin is also
required with certain thrombolytics (e.g., alteplase, reteplase,
tenecteplase). The value of routine unfractionated heparin
therapy in elderly patients has been questioned based on
an analysis suggesting increased bleeding and longer hospital
length-of-stay in Medicare beneficiaries receiving heparin in the
setting of acute MI.20 The newer low-molecular-weight hep-
arins (i.e., enoxaparin, dalteparin) offer more predictable
degrees of anticoagulation with easier subcutaneous admin-
istration and monitoring, but declining renal function and
increasing age are associated with increased rates of hemor-
rhagic complications. Nevertheless, the combined endpoint
of death, MI, and recurrent angina is reduced,21 with sig-
nificant benefits in older patients.22 Thus, administration of
low-molecular-weight heparin is preferable to unfractionated
heparin, but these agents must be used with caution, if at all,
in patients with severe renal insufficiency (creatinine clearance
<30 mL/min) and should be avoided when coronary bypass
surgery is planned within 24 hours.16

Patients with large anterior MI or evidence for a left ven-
tricular thrombus should be treated with warfarin for 3 months
after MI to maintain an international normalized ratio of 2.0–
3.0. Long-term therapy with warfarin is indicated in patients
with AF, mechanical prosthetic heart valves, or other condi-
tions requiring systemic anticoagulation. Older patients are at
increased risk for warfarin-associated bleeding complications,
especially when warfarin is used in combination with aspirin
or clopidogrel.

Beta-Blockers
Beta-blockers reduce mortality, recurrent ischemia, and

arrhythmias in patients with acute MI.15,16 Contraindications
include bradyarrhythmias, hypotension, moderate or severe HF

during MI, or active bronchospasm. A history of obstructive
lung disease alone should not preclude β-blocker therapy. In a
pooled analysis of several clinical trials, early treatment with β-
blockers reduced mortality by 23% in older patients with ACS,
but had no effect in younger patients.3 In addition, long-term
β-blocker treatment after MI is associated with 6 lives saved
per 100 older patients treated, compared with only 2.1 lives
saved per 100 younger patients. Intravenous metoprolol and
atenolol are approved for treatment of acute MI in the United
States. Metoprolol, propranolol, and timolol are approved for
long-term use after MI, and carvedilol is approved for use after
MI in patients with left ventricular (LV) ejection fractions less
than 40%.

Angiotensin and Aldosterone Inhibition
Angiotensin-converting enzyme inhibitors (ACEIs) reduce

mortality in MI, particularly in geriatric individuals aged 65–
74 years23 and in the setting of HF, LV dysfunction, or ante-
rior ST-elevation MI. In geriatric patients, ACEIs reduce mor-
tality by 17%–34%, with an absolute benefit that is three
times greater than in younger individuals.24–26 Angiotensin
receptor blockers ([ARBs] e.g., candesartan or valsartan) are
suitable alternatives for ACEI-intolerant patients, but head-
to-head trials have confirmed that ACEIs are the preferred
medications in patients with MI.27 Serious potential adverse
effects with both classes of drugs include hypotension, renal
failure, and hyperkalemia – initiation and up-titration of
these medications must be performed with caution in elderly
patients with renal dysfunction or low blood pressure in the
MI setting. Many authorities recommend starting therapy
with captopril or enalapril, which have short half-lives, fol-
lowed by conversion to a longer-acting agent once tolerance is
confirmed.

Eplerenone is a selective aldosterone antagonist that reduces
mortality and cardiovascular hospitalizations at 2 years in acute
MI patients with LV systolic dysfunction (ejection fraction
<40% at time of event) and either HF or diabetes.28 Like
spironolactone, eplerenone requires close monitoring of renal
function and serum potassium levels after initiation and during
follow-up.

Statins
Statin therapy improves clinical outcomes after acute MI

and should be initiated in all patients prior to hospital
discharge.5 The benefits of statin treatment have been verified
in geriatric patients with known CAD or vascular disease,29–32

with one study demonstrating a 15% reduction in recurrent MI,
stroke, or cardiovascular death in patients aged 70–82 years.32

Intensive statin treatment after MI has been shown to reduce
further the risk of recurrent events,33–35 and observational data
suggest that an aggressive approach to lipid therapy may ben-
efit elderly patients as well.36 Higher statin doses are, however,
associated with an increased risk of adverse effects such as myal-
gias and myopathy; statin therapy must, therefore, be titrated
carefully in elderly patients to achieve an optimal reduction in
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low-density lipoprotein (LDL) cholesterol without precipitat-
ing side effects.

Other Agents
Nitrates24 and intravenous morphine are recommended

for reducing ischemia and ongoing angina, but neither agent
has been shown to reduce mortality or recurrent cardiovas-
cular events. Similarly, long-acting calcium channel blockers
are safe in select individuals with ongoing ischemia and either
hypertension or supraventricular tachyarrhythmias (SVTs) in
the setting of MI, but these agents have no demonstrated mor-
tality benefit and short-acting dihydropyridines (e.g., nifedip-
ine) are detrimental.16 Empiric antiarrhythmic drugs (e.g.,
lidocaine or amiodarone), magnesium therapy, and glucose-
insulin-potassium infusions are not recommended in acute MI
in the absence of a specific indication.

Reperfusion in Acute Myocardial Infarction

Multiple clinical trials have demonstrated the efficacy of reper-
fusion therapy for acute MI associated with ST-segment ele-
vation or new left bundle branch block, with reductions in
morbidity and mortality if the occluded artery is recanal-
ized within 6–12 hours.15,16 Therefore, these patients should
undergo thrombolytic or catheter-directed reperfusion ther-
apy without delay. Selected patients with left main involve-
ment or multivessel CAD may require urgent bypass surgery.
The absolute mortality benefit of thrombolysis in patients
older than 75 years is nearly double that in patients younger
than 55 years despite a significant increase in hemorrhagic
complications.37,38 The risk of intracranial hemorrhage is 1%–
2% in elderly individuals receiving thrombolytic therapy, so
many authorities recommend judicious use of these agents in
patients older than 75 (Table 11.4).15 Catheter-based PCI is
associated with better outcomes and fewer major complications
than thrombolytic therapy,39,40 although frail elderly patients
with multiple medical comorbidities are markedly underrep-
resented in all trials evaluating PCI. Nonetheless, PCI is the
preferred method of reperfusion for elderly patients with ST-
elevation MI if readily available. For patients who experience
clinical reperfusion after thrombolytic therapy (i.e., resolution
of chest pain and ST-elevations), routine coronary angiography
is not indicated unless additional high-risk features are present.
At any age, in-hospital revascularization appears to benefit
patients with recurrent ischemic episodes, pulmonary edema,
hemodynamic instability, ventricular arrhythmias, or high-
risk findings on a stress test performed prior to discharge.

In elderly patients with ACS without ST-segment eleva-
tion, thrombolytic therapy is contraindicated and the role of
PCI is unclear. Investigators from the Thrombolysis in Myocar-
dial Infarction (TIMI) group have identified seven variables
that identify high-risk individuals presenting with unstable
angina or non-ST-elevation MI (Table 11.5).41 This TIMI risk
score may aid in triaging patients to an early invasive (i.e.,
coronary angiography) versus early conservative strategy (i.e.,

Table 11.4. Criteria for Fibrinolytic Therapy in Older Adults

Indications

■ Symptoms of acute myocardial infarction within 6–12 hours of
onset∗

■ ST-elevation ≥1 mm in 2 or more contiguous limb leads, or
≥2 mm in 2 or more contiguous precordial leads, or left bundle
branch block not known to be present previously

Contraindications (absolute)

■ Any prior intracranial hemorrhage or hemorrhagic stroke

■ Ischemic stroke within the past 3 months (except if occurring
within 3 hours)

■ Known malignant intracranial neoplasm or structural vascular
lesion

■ Active internal bleeding (excluding menses)

■ Suspected aortic dissection

■ Significant closed head or facial trauma within 3 months

Contraindications (relative)

■ Blood pressure ≥180/110 mm Hg on presentation, not readily
controlled

■ Prior ischemic stroke (>3 mo ago)

■ Advanced dementia, other intracranial pathology not described
in contraindications

■ Traumatic or prolonged cardiopulmonary resuscitation
(>10 min)

■ Recent major trauma, surgery, or internal bleeding
(within 2–4 wk)

■ Noncompressible vascular puncture (e.g., subclavian
intravenous line)

■ Active peptic ulcer

■ Pregnancy

■ For streptokinase/anistreplase: prior exposure or allergic
reaction to these agents

■ Systemic anticoagulation with warfarin or heparin products
prior to MI presentation (greater coagulopathy = greater
hemorrhagic risk)

∗ Within 6 hours in patients ≥75 years of age.

medical therapy, with invasive assessment only for patients with
recurrent ischemia or other clinical indications), and a simi-
lar approach is recommended by national guidelines for acute
MI.16 Several of the most important discriminators – including
increasing age, elevated cardiac proteins, and ST-segment devi-
ation at presentation – have also been associated with higher
rates of in-hospital mortality in large observational databases.42

Because older age is associated with worse outcomes in acute
MI, early coronary angiography is recommended in geriatric
patients with recurrent ischemia, HF, or hemodynamic insta-
bility who are suitable candidates for percutaneous or surgical
revascularization.43
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Table 11.5. TIMI Risk Score Variables for Predicting Adverse
Clinical Outcomes in Non-ST-Elevation ACS∗

■ Age ≥65 y

■ ≥3 risk factors for CAD

■ Prior coronary stenosis of ≥50%

■ ST-segment deviation on presenting ECG

■ At least 2 anginal events in the prior 24 h

■ Use of aspirin in prior 7 d

■ Elevated serum cardiac markers

∗ The combined endpoint of mortality, myocardial infarction,
and urgent revascularization increases in linear fashion, with
Risk Scores 0–1 associated with a 4.7% risk of events at 2 weeks,
versus 8.3% for Risk Score 2, 13.2% for Risk Score 3, 19.9% for
Risk Score 4, 26.2% for Risk Score 5, and 40.9% for Risk
Scores 6–7.

Patients with acute MI at highest risk for death are those
presenting with cardiac arrest, HF, hypotension, or significant
tachycardia, and the in-hospital mortality rate approaches 50%
for patients with cardiogenic shock.44 Although early coro-
nary revascularization is beneficial in patients up to the age of
75 years presenting with acute MI complicated by cardiogenic
shock, the value of this approach in patients older than 75 years
is less clear.45,46 Nevertheless, urgent revascularization is a rea-
sonable option in selected elderly patients in the absence of
other life-threatening conditions.

Complications of Myocardial Infarction

HF occurs in up to 50% of older patients with acute MI and
is the most common cause of in-hospital death. Treatment
includes diuretics and vasodilator therapy, especially nitroglyc-
erin and ACEIs. In mild cases, β-blockers should be adminis-
tered. In more advanced HF, inotropic agents may be required
transiently until the patient stabilizes (e.g., dopamine, dobu-
tamine – see Heart Failure later).

Clinically significant right ventricular (RV) infarction
occurs in 10%–20% of patients with acute inferior MI and
portends an ominous prognosis in the elderly.47 Manifesta-
tions of RV infarction include hypotension and signs of right-
sided HF. Treatment involves intravenous fluid administration
to maintain RV filling pressure and inotropic therapy if needed.

Life-threatening mechanical complications of MI occur in
1%–2% of all patients and appear to be decreasing in incidence
since the advent of reperfusion therapy. Mechanical compli-
cations include LV free wall rupture with pericardial tampon-
ade, papillary muscle dysfunction or rupture with severe acute
mitral regurgitation, rupture of the interventricular septum,
and aneurysm or pseudoaneurysm formation. Advanced age is
a potent risk factor for each of these catastrophic consequences
of acute MI.48 Care should be individualized; however, all forms
of rupture require urgent attention and surgical repair, if at all

possible. Management of ventricular aneurysm depends on size
and degree of hemodynamic instability; in most cases, smaller
aneurysms can be managed medically whereas surgical repair
should be considered for large aneurysms associated with HF
or thromboembolic complications. LV pseudoaneurysm refers
to a situation in which a free wall rupture has been locally con-
tained by adherent pericardium. Pseudoaneurysms are prone
to expand, leading to pericardial tamponade, so surgical repair
is recommended.

Sustained ventricular tachyarrhythmias are generally
treated with direct-current cardioversion or defibrillation, β-
blocker therapy, and correction of electrolyte abnormalities
and ischemia. Selected individuals may require antiarrhyth-
mic therapy or implantable defibrillators, particularly if new
life-threatening ventricular arrhythmias occur more than 48
hours after MI, but these approaches are not indicated for rou-
tine management or for prophylactic purposes.15 Supraven-
tricular arrhythmias such as AF should be treated according
to standard recommendations (see Arrhythmias later). Brady-
arrhythmias frequently resolve spontaneously once ischemia
has been treated, but patients may occasionally require tempo-
rary transvenous or transcutaneous pacing. Permanent pacing
may be necessary in patients with persistent high-grade heart
block (e.g., Mobitz type II second degree atrioventricular block
or complete heart block in the setting of anterior MI).

Diagnosis and Management of Chronic
Coronary Disease

After experiencing MI, all patients should be counseled in con-
junction with their families or caregivers regarding the med-
ication regimen, diet, and long-term recommendations for
CAD management. This is particularly important in elderly
patients, for whom sensory or memory deficits may com-
bine with polypharmacy to affect adversely medication com-
pliance. Assessment of risk factors should be targeted during
the convalescent phase after MI, with nutritional counseling
and tobacco cessation efforts addressed prior to discharge.15,16

Systolic blood pressure should be kept below 140 mm Hg
(<130 mm Hg in patients with diabetes or chronic kidney dis-
ease), lipid therapy should be initiated or titrated appropriately,
diabetes management should be intensified if indicated, and
medical follow-up should be arranged. Cardiac rehabilitation
reduces mortality and improves quality of life after MI, with
similar benefits in younger and older patients. Cardiac rehabil-
itation is, however, significantly underutilized in the geriatric
population relative to younger patients.49

Chronic CAD, with or without prior MI, increases in preva-
lence with age – likely as a result of prolonged exposure to
multiple cardiac risk factors in conjunction with structural and
metabolic changes related to vascular aging. Atherosclerotic
changes tend to be more diffuse in older adults, with a higher
likelihood of left main and multivessel CAD. Compared with
younger patients, geriatric patients tend to present with more
advanced disease and fewer or no anginal symptoms because
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of comorbidities (e.g., diabetes), neuropsychiatric changes, and
more sedentary lifestyles. Indications for stress testing are simi-
lar to those for younger individuals; however, clinicians should
carefully screen geriatric patients prior to stress testing, taking
into consideration whether the patient is a suitable candidate
for coronary angiography and revascularization in the event
the stress test is abnormal. Often, elderly patients are unable
to perform an exercise stress test; in such cases, a pharmaco-
logical test such as an adenosine nuclear scan or dobutamine
echocardiogram is appropriate.50

Medical management of chronic stable angina includes
aspirin, β-blockers, nitrates, and calcium channel blockers –
with β-blockers being the antiischemic agents of first choice
unless contraindicated.51 Recently, ranolazine (a drug that
improves myocardial substrate utilization) was approved for
treatment of chronic stable angina in patients who do not
respond to conventional antianginal agents.52 As with most
medications, side effects from ranolazine (including syncope)
are more common in older patients, especially at higher
dosages.

Compared with medical management, coronary revascu-
larization with PCI or coronary artery bypass graft (CABG)
surgery reduces symptoms and improves quality of life,
although the effect on mortality is unclear.53 Coronary angiog-
raphy, PCI, and CABG in the geriatric population are associated
with higher complication rates than in younger patients,54–59

with in-hospital mortality in octogenarians averaging 3%–
4% following elective PCI and 7%–10% following isolated
CABG. Higher mortality in the elderly results in part from
more advanced and diffuse CAD, worse LV function result-
ing from prior MI, and diminished cardiac reserve related
to aging itself. Comorbidities play an important role as well,
with vascular and renal disease contributing to procedural
difficulty, bleeding complications, and contrast nephropathy.
Stroke and other thromboembolic events, as well as HF, occur
more commonly after either percutaneous or surgical revascu-
larization in older patients. In addition, older patients undergo-
ing CABG experience higher rates of arrhythmias (particularly
AF), cognitive dysfunction,60 and pulmonary complications
than younger patients, and these adverse events contribute to
increased duration of hospital stay and mortality. Despite the
attendant risks, outcomes following PCI and CABG in older
adults are generally favorable and more than 50% of patients
undergoing these procedures in the United States are older
than the age of 65 years.1

In patients with persistent chest pain despite medical treat-
ment who are not candidates for PCI or CABG, another option
is enhanced external counterpulsation. With enhanced exter-
nal counterpulsation, patients undergo a series of treatments
with sequential lower extremity blood pressure cuff inflations
designed to improve coronary collateral circulation and per-
haps activate components of natural fibrinolytic or vasodila-
tory pathways.61 Several trials have demonstrated improved
symptoms after several weeks of therapy but limb compression
may be problematic in geriatric patients.
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Figure 11.4. HF mortality rates Per 100,000 persons in the United
States by age, sex, and race in 1990.

HEART FAILURE AND CARDIOMYOPATHY

Epidemiology and Pathophysiology

More than 5 million Americans have HF, with more than 1 mil-
lion hospitalizations for HF as a primary diagnosis each year.62

HF increases in both incidence and prevalence with increas-
ing age, with close to 80% of HF hospitalizations occurring in
patients aged 65 years and older and more than 50% occurring
in patients older than 75 years. In addition, HF is the most
costly Medicare diagnosis-related group by a factor of almost
two, and mortality from HF rises exponentially with age (Fig-
ure 11.4).63,64 Age-related changes in cardiovascular structure
and function – including increased arterial stiffness, impaired
LV diastolic relaxation and compliance, diminished responsive-
ness to β-adrenergic stimulation, and dysfunction of the sinus
node – all contribute to a marked reduction in cardiovascular
reserve, predisposing older adults to the development of HF.
In addition, increased vascular stiffness leads to a progressive
rise in systolic blood pressure, which is a major risk factor for the
development of HF in geriatric patients. Indeed, approximately
75% of HF patients have antecedent hypertension, although the
increasing prevalence rates of CAD, diabetes, and valvular dis-
ease also contribute to the exponential rise in geriatric HF.

Cause and Prevention

Most HF in the geriatric population is related to hyperten-
sion and/or CAD, including improved survival from acute MI,
which often results in residual LV dysfunction. Other common
causes include nonischemic dilated cardiomyopathy, valvular
disease, and hypertrophic cardiomyopathy. Less common eti-
ologies include myocarditis, constrictive pericarditis, thyroid
disease, high-output states such as an arteriovenous fistula or
anemia, and infiltrative diseases such as amyloid or hemochro-
matosis. Individuals with exposure to certain drugs, such as
cocaine or chemotherapeutic agents (e.g., anthracyclines and
trastuzumab), are also at risk for developing LV dysfunction.

Clinical guidelines emphasize prevention in high-risk pop-
ulations – especially in patients with multiple cardiovascular
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risk factors – and more aggressive titration of therapies in the
presence of asymptomatic LV dysfunction, significant valvular
disease, or symptomatic HF.62 Large-scale clinical trials have
verified that lowering blood pressure reduces the risk of devel-
oping HF,65 and the greatest benefit is derived from control
of systolic hypertension in patients older than 80 years.66 In
patients with MI, the syndrome of HF may be delayed for
months or years through implementation of the secondary
prevention therapies described earlier. In the geriatric popu-
lation, deconditioning and pulmonary disease may contribute
to exercise intolerance, for which rehabilitation and lifestyle
modifications are beneficial. Exercise training in particular is
recommended in patients with asymptomatic LV dysfunction
or chronic HF in the absence of severe symptoms.62 Pharma-
cological regression of LV hypertrophy in hypertensive patients
also reduces the incidence of HF and cardiovascular events.67

Dietary counseling, including sodium restriction and avoid-
ance of excessive fluid intake, may help reduce fluid reten-
tion and subsequent HF exacerbations. Medication compliance
should be discussed early after diagnosing HF because rebound
effects may occur after sudden withdrawal of therapies, and
medication nonadherence is a leading cause of rehospitaliza-
tion for HF.

Clinical Features and Diagnosis

Classic symptoms of HF include shortness of breath (espe-
cially with exertion), exercise intolerance, orthopnea, paroxys-
mal nocturnal dyspnea, lower extremity edema, fatigue, and
weakness. Elderly patients with HF also commonly experi-
ence anorexia, bloating, psychomotor slowing, lethargy, altered
sensorium, and gastrointestinal disturbances. Because elderly
persons are often sedentary, exertional symptoms may be less
prominent than in younger patients. Conversely, “atypical”
symptoms such as anorexia and altered cognition become
increasingly prevalent.

Assessing symptom severity in patients with HF is useful for
identifying therapeutic goals, monitoring disease progression,
and determining prognosis. Although there are several metrics
available, the New York Heart Association (NYHA) functional
classification is the most widely used (Table 11.6).68 Nearly
70% of patients with HF are in class I or II, with minimal or
mild limitations to routine physical activities. Approximately
25% of patients experience more severe activity limitations
(class III), whereas only 5% of patients are class IV, with symp-
toms during minimal exertion (e.g., going to the bathroom)
or at rest. Patients with class IV HF have a 1-year mortality
rate of 25%–50% – worse than for many forms of metastatic
cancer.69

Initial assessment should include a detailed history and
physical examination. This is of vital importance in the geri-
atric population because patients may not present with typ-
ical symptoms or signs, and other medical conditions such
as pulmonary disease or deconditioning may confound the
clinical picture. Common precipitants of HF exacerbations
in the elderly include medication or dietary noncompliance,

Table 11.6. New York Heart Association Functional
Classification

Class General Characteristics

I Cardiac disease does not limit physical activity.

Ordinary physical activity does not cause undue fatigue,
palpitation, dyspnea, or anginal pain.

II Cardiac disease results in slight limitation of physical
activity.
Patients are comfortable at rest.

Ordinary physical activity results in fatigue, palpitation,
dyspnea, or anginal pain.

III Cardiac disease results in marked limitation of physical
activity.

Patients are comfortable at rest.

Less than ordinary physical activity causes fatigue,
palpitation, dyspnea, or anginal pain.

IV Cardiac disease results in inability to carry on any physical
activity without discomfort.

Symptoms of cardiac insufficiency or anginal syndrome may
be present even at rest.

If any physical activity is undertaken, discomfort is
increased.

ischemia, uncontrolled hypertension, new arrhythmias (espe-
cially AF), infection, volume overload (e.g., perioperatively or
with blood transfusions), anemia, and drug interactions that
adversely affect renal or cardiac function. Vital signs and vol-
ume status should be evaluated, and complete examination of
the neck, chest, cardiovascular system, abdomen, and extremi-
ties should be performed. Routine laboratory studies include an
assessment of electrolytes and renal function, and a complete
blood count.62 Select patients may require thyroid hormone
assessment. An ECG is imperative because HF is often pre-
cipitated by ischemia or arrhythmia. Chest radiography may
be useful for diagnosing volume overload. Echocardiography
should be performed at the time of initial diagnosis or when
there is unexplained clinical deterioration to assess LV systolic
and diastolic function and to identify other structural abnor-
malities that may be contributing to the HF syndrome.

A recently developed diagnostic tool is B-type natriuretic
peptide (BNP), which is released into the circulation by
myocardium when ventricular filling pressures are elevated,
and which can easily be measured in peripheral blood. One
large trial demonstrated the utility of BNP for distinguishing
cardiac from noncardiac causes of dyspnea in the emergency
department.70 BNP levels increase with age and female,71,72 and
other common disorders in the geriatric population may also
contribute to higher BNP levels, including AF, renal dysfunc-
tion, and pulmonary hypertension. The predictive accuracy
of BNP therefore declines with increasing age.71 Nonethe-
less, BNP frequently adds useful diagnostic and prognos-
tic information to the evaluation of patients with suspected
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HF. Levels must be interpreted cautiously in elderly patients
with concurrent renal dysfunction or other factors that affect
BNP.

Therapy of Systolic Heart Failure

Initial goals of therapy for acute HF exacerbations include
hemodynamic stabilization and correction of volume overload.
Care for elderly patients must be individualized, with comor-
bid conditions, functional limitations, and personal preferences
being taken into consideration in designing a therapeutic plan.
In addition, because few clinical trials have included many
patients older than 75 years, most HF therapies are of unproved
benefit in older patients.73 Multidisciplinary programs that
provide individualized patient education and close follow-up
have been shown to reduce hospitalizations and improve qual-
ity of life in elderly HF patients.74,75

Diuretics
Loop diuretics are an essential component of the acute

management of HF with volume overload. These agents
intravenously administered promote rapid natriuresis and
increased urine output. Older patients are more sensitive to
diuretic-induced electrolyte disturbances and volume shifts
than younger patients, so close monitoring is imperative in
conjunction with regular assessments of renal function and
electrolytes. Although loop diuretics have not been shown to
improve survival and there are conflicting data concerning the
short- and long-term benefits of these agents,76–79 relief of
congestion is a primary goal of initial HF therapy.62 In patients
who do not respond adequately to loop diuretics, the addition
of metolazone (usually administered 30–60 minutes before the
loop diuretic) may facilitate diuresis, but renal and electrolyte
disturbances are common. Dietary sodium restriction helps
prevent fluid retention, and patients should be counseled to
avoid salty foods and limit sodium intake to no more than
2 g/day. Patients should also be instructed to monitor daily
weights at home. A baseline “dry weight” should be defined,
and patients should be advised to adjust their diuretic dosage
or contact their health care provider if their weight varies by
more than 2 lb from baseline.

Angiotensin-Converting Enzyme Inhibitors
In patients with systolic HF, ACEIs reduce HF hospital-

izations, improve quality of life, and decrease mortality by
approximately 25%–30% – with similar effects in older and
younger patients.80,81 Older patients experience higher rates
of hypotension, hyperkalemia, and renal dysfunction dur-
ing ACEI titration than younger individuals; close monitor-
ing of these parameters is warranted. Up to 20% of patients
may experience cough and a small percentage may experience
angioedema from ACEIs, but these side effects do not appear
to increase in frequency with advancing age. In the absence of
adverse effects, ACEI dosages should be titrated to those studied
in clinical trials (e.g., captopril 50 mg three times daily, enalapril
10 mg two times daily, lisinopril 20–40 mg/day, ramipril

10 mg/day). In addition, ACEI therapy in patients with asymp-
tomatic LV dysfunction reduces progression to clinical HF,82 so
ACEIs are indicated in patients with LV systolic dysfunction (LV
ejection fraction <40%–45%) regardless of NYHA functional
class.

Angiotensin Receptor Blockers
ARBs have not been shown to be as effective as ACEIs

in patients with systolic HF,27 but they are suitable alterna-
tives in individuals intolerant to ACEIs because of cough or
angioedema.83,84 The addition of an ARB to an ACEI may pro-
vide additional benefit in patients with advanced HF.85,86 The
effects of ARBs are similar in older and younger patients, but as
with ACEIs, older patients are at increased risk for hypotension,
renal dysfunction, and hyperkalemia with these agents.

Other Oral Vasodilators
The combination of hydralazine and nitrates improves clin-

ical outcomes in systolic HF,87 although mortality reduction is
less than with ACEI therapy.88 Nevertheless, this combination
remains useful in patients with renal dysfunction or hyper-
kalemia that precludes the use of ACEIs or ARBs. Recently, the
African-American Heart Failure Trial showed that the addi-
tion of a fixed combination of hydralazine and isosorbide
dinitrate (taken three times per day) improves clinical out-
comes in class III–IV HF patients already treated with standard
therapies including ACEIs and β-blockers.89 All patients in
this trial were African American and the mean age was only
57 years, so the role of these vasodilators in older patients
and other racial/ethnic groups remains to be determined. In
addition, side effects are common with both hydralazine and
nitrates, and the need for multiple daily doses of both agents is a
disadvantage.

Beta-Blockers
Although β-blockers were once considered contraindicated

in HF patients, multiple, large, randomized trials have now
confirmed improvements in LV function, decreased hospital-
izations, and reduced mortality with β-blocker therapy in class
I–IV HF patients.90,91 Patients with class III–IV HF require
meticulous and slow titration because of transient worsen-
ing of symptoms that may occur with increasing doses of
β-blockers. Beta-blockers are beneficial in elderly patients,
including those older than 75 years, with improvements in
hospitalization rates, mortality, and LV ejection fraction.92

Geriatric patients frequently are sensitive to β-blockade, so
initiation at a low dose with slow upward titration over time is
imperative to avoid bradycardia, heart block, hypotension, or
worsened HF. Nevertheless, like ACEI, β-blocker doses should
be titrated to those proved to be effective in clinical trials.93

Active bronchospasm is a contraindication to β-blocker ther-
apy, but chronic pulmonary disease does not preclude use of
these drugs. Other contraindications include marked bradycar-
dia, advanced heart block, hypotension, and severe decompen-
sated HF.
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Digoxin
Digitalis has been used for centuries to improve HF symp-

toms, but a large clinical trial failed to demonstrate a reduction
in mortality from routine use.94 Digoxin, however, reduces HF
hospitalizations and improves symptoms, and the benefits are
similar in older and younger patients – including those older
than 80 years.95 Moreover, a recent retrospective analysis sug-
gests that when the serum digoxin level is maintained at less
than 1.0 ng/mL, digoxin reduces the risk of mortality.96 In
geriatric patients with persistent HF symptoms despite other
therapeutic measures, digoxin should be initiated at a low dose
(0.125 mg/day in the absence of renal dysfunction) with
close monitoring for side effects such as bradycardia, heart
block, arrhythmias, gastrointestinal distress, and mental status
changes or visual disturbances. Digoxin toxicity occurs more
frequently in the setting of hypokalemia, hypomagnesemia,
hypercalcemia, and concurrent use of common cardiovascular
drugs, including amiodarone and verapamil.

Spironolactone
Spironolactone is an aldosterone antagonist with weak

diuretic potency but with antifibrotic properties and other
beneficial cardiovascular effects. When added to other ther-
apies in class III–IV systolic HF patients, low doses of spirono-
lactone reduce mortality risk by approximately 25%.97 Older
and younger patients gain similar benefits, but spironolac-
tone also adversely affects creatinine and potassium levels in
many patients. In one study, an increase in hospitalizations for
renal failure and hyperkalemia was reported after spironolac-
tone became standard HF therapy.98 This finding is particularly
relevant in elderly patients given the worsening of renal func-
tion with age. Meticulous electrolyte and renal surveillance
is, therefore, required in geriatric HF patients treated with
spironolactone. Up to 10% of individuals may also develop
gynecomastia and breast tenderness with prolonged therapy,
although these side effects may be avoided by using eplerenone
(indicated for LV systolic dysfunction after MI, as described
earlier).

Anticoagulant and Antiinflammatory Drugs
Although the thromboembolic risk associated with chronic

systolic HF approaches that seen in AF, no clinical trial has
demonstrated benefit from therapeutic anticoagulation in HF
patients. Warfarin or other anticoagulant treatment should
therefore be reserved for patients with mechanical heart valves,
AF, or other compelling indications.62 Aspirin should be pre-
scribed in patients with CAD, peripheral arterial disease, dia-
betes, or other indications for antiplatelet therapy. The value
of aspirin in HF patients without clear indications for its use
is controversial, because it may interact adversely with ACEI
therapy. Other nonsteroidal antiinflammatory medications –
commonly used to treat arthritis and chronic pain in older
individuals – should be avoided whenever possible because
these agents promote sodium and water retention, antago-
nize ACEIs and other HF medications, and may worsen renal
function.

Inotropic Agents and Intravenous Vasodilators
With the exception of digoxin, inotropic therapy has not

been shown to improve clinical outcomes, and several random-
ized trials have demonstrated higher mortality rates with these
agents (Table 11.7).99–103 Nevertheless, many clinicians uti-
lize intravenous inotropes in patients with severe, intractable
HF or cardiogenic shock unresponsive to standard therapies.62

The three agents licensed for use in the United States – dobu-
tamine, dopamine, and milrinone – may also be used in select
patients awaiting heart transplantation or ventricular assistive
devices – an uncommon scenario in elderly patients. Nesiri-
tide, a recombinant form of BNP administered intravenously,
has been shown to reduce LV filling pressures more effec-
tively than intravenous nitrates or standard therapy (including
diuretics), although morbidity and mortality benefits have not
been demonstrated.104 Nesiritide may promote diuresis even
in patients with reduced renal function, but the infusion (and
the initial bolus in particular) often precipitates hypotension.
Judicious selection of elderly patients is therefore imperative,
as these individuals are often sensitive to rapid reductions in LV
preload – particularly in the setting of diastolic HF. Long-term
nesiritide therapy outside of the acute setting is not recom-
mended, as it may be associated with worsening renal function
and increased mortality,105 although additional trials investi-
gating this treatment approach are in progress.

Diastolic Heart Failure

Approximately half of HF cases in the elderly occur in the con-
text of normal or near-normal LV systolic function.64,106–108

Observational studies have demonstrated nearly identical hos-
pitalization and mortality rates in systolic and diastolic HF
patients,109,110 with increasing age and medical comorbidities
(e.g., worsening renal function in the elderly) likely contribut-
ing to adverse outcomes in diastolic HF. Very few trials have
evaluated HF with preserved LV systolic function, despite the
high prevalence of this syndrome in the geriatric population.
One trial demonstrated reductions in HF hospitalizations with
the ARB candesartan (mean age 67 years, class II–IV HF), but
there was no effect on mortality.111 Similarly, digoxin has a
favorable effect on HF hospitalizations, but not all-cause hos-
pitalizations or mortality.112

Current guidelines for managing diastolic HF recommend
empiric control of heart rate, blood pressure, and volume sta-
tus. Hypertension, in particular, needs to be treated aggres-
sively. Treatment of precipitating factors such as ischemia
or arrhythmia remains important, with judicious diuresis as
needed and close monitoring of blood pressure and renal
function because of the preload-dependent state of the left
ventricle with impaired diastolic filling. Important differen-
tial diagnostic considerations in HF with preserved LV sys-
tolic function include valvular heart disease, pericardial con-
striction, restrictive cardiomyopathy (e.g., amyloid deposition,
hemochromatosis, sarcoidosis), and noncardiac causes such as
pulmonary disease with right heart failure. Hypertrophic car-
diomyopathy may also mimic diastolic HF and is commonly
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Table 11.7. Inotropic Agents and Mortality in HF

Mortality ResultMortality
Agent No. Patients Study Placebo (%) Inotrope (%) P Value

Digoxin 6,800 Yes 35.1 34.8 0.80

Dobutamine 60 Yes 17 41 0.15

Amrinone 99 No 4 4 NS

Enoximone 102 No 6 20 <0.05

Enoximone 164 No 5 7 NS

Milrinone 1,088 Yes 24 30 0.04

Xamoterol 516 No 4 9 0.02

Flosequinan 422 Yes 15 21 <0.01

Vesnarinone 3,833 Yes 18 21.3 0.02

Dobutamine 471 Yes 37 71 0.0001

Dobutamine 199 Yes 28 42 0.03

Milrinone 951 Yes 2.3 3.8 0.19

TOTAL: 14,705

associated with exertional chest pain and syncope. Advanced
hypertrophic cardiomyopathy with LV outflow tract obstruc-
tion may require surgical myectomy or percutaneous alcohol
septal ablation to reduce the severity of outflow tract obstruc-
tion.

Device Therapy and Prognosis in
Advanced Heart Failure

Implantable Devices
Although pharmacological and behavioral therapies are the

cornerstones of HF management, implantable devices are play-
ing an increasingly important role in the treatment of HF
patients. Advanced HF frequently is associated with dyssyn-
chronous LV contraction related to abnormalities of elec-
trical conduction, and biventricular pacemaker implantation
improves symptoms in systolic HF patients with wide QRS
durations on ECG.113,114 Mortality benefits also have been
demonstrated when biventricular pacing is combined with an
implantable cardioverter-defibrillator (ICD).114 ICD therapy
alone for primary prevention of sudden death may benefit select
patients with either ischemic or nonischemic cardiomyopathy
who are in NYHA class II–III HF with an LV ejection frac-
tion below 30%–35%.115,116 The mortality benefit of an ICD
accrues over 3–5 years following implantation. For this reason,
and in consideration of the high cost and potential complica-
tions related to ICD placement, ICD use in the very elderly
(i.e., older than 75–80 years) should be reserved for carefully
selected patients with few comorbidities and a relatively favor-
able long-term prognosis.

Although most geriatric patients with severe HF are not
considered candidates for “heroic” measures such as heart
transplantation, a select few with reversible or surgically cor-

rectable HF may be considered for ventricular assistive devices.
These devices are bulky and prone to hemorrhagic and infec-
tious complications, but newer assistive devices are being evalu-
ated in clinical trials for both surgical and percutaneous implan-
tation.

Prognosis
The prognosis for elderly patients with HF remains poor,

with 5-year survival rates of 20%–25%. Factors associated
with worsened prognosis include older age, more severe symp-
toms (NYHA functional class III–IV), ischemic origin, renal
insufficiency, hyponatremia, peripheral arterial disease, and
dementia.117 Patients with diastolic HF have a somewhat better
short-term prognosis than patients with systolic HF, but long-
term prognosis is similar. Older patients who elect to undergo
ICD placement should be counseled about long-term progno-
sis, with options for future ICD reprogramming if HF becomes
severe or refractory. Many patients who have experienced ICD
shocks have indicated the desire to avoid recurrences, and dis-
cussions about deactivating the device may provide clinicians
with an opportunity to review other end-of-life issues, includ-
ing preferences for cardiopulmonary resuscitation, pharma-
cological and mechanical life support, and durable power-of-
attorney.

VALVULAR HEART DISEASE

Aortic Stenosis

Aortic stenosis (AS) is the most common valvular abnormality
requiring surgical intervention in older adults. In the geriatric
population, most AS is related to progressive calcific and fibrotic
changes of the valve leaflets. Classic symptoms of AS include
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chest pain, shortness of breath, and light-headedness or syn-
cope. Physical examination findings include a harsh systolic
ejection murmur that tends to peak later in systole as the degree
of stenosis worsens, and delayed and low-amplitude carotid
arterial pulses. Once symptoms attributable to AS develop, the
prognosis is poor, with an average survival of 2–3 years without
surgical intervention.118 As with CAD and HF, the presentation
of severe AS may be delayed in the geriatric population because
of reduced physical activity levels. Symptoms may not be evi-
dent until another medical illness or need for surgery arises,
at which time stenosis may be more advanced than in younger
patients at the time of diagnosis.

An aortic valve (AV) area of 1.0 cm2 or less is generally
considered severe stenosis, whereas a valve area of 1.0–1.5 cm2

defines moderate stenosis and a valve area of 1.5–2.0 cm2 is
considered mild stenosis.118 LV hypertrophy commonly results
from chronic LV pressure overload, and conduction system
disease may be present as a result of concurrent calcium depo-
sition. CAD frequently coexists in calcific AS because of the
related underlying pathophysiology and the increasing age of
the patient population affected.

Treatment of AS is almost exclusively surgical, as med-
ical therapy does not delay disease progression or improve
outcomes, and percutaneous valvuloplasty is ineffective. AV
replacement is indicated in symptomatic patients with severe
AS, as determined by echocardiography or cardiac catheteriza-
tion. In older individuals, coronary angiography is warranted
prior to surgery to assess whether there is concomitant CAD.
In geriatric patients, bioprosthetic valves are preferred over
mechanical valves because they offer satisfactory durability
while avoiding the need for long-term systemic anticoagula-
tion. Operative mortality is less than 5% for isolated AV replace-
ment, and somewhat higher if combined with coronary bypass
surgery. Postoperative quality of life is substantially improved,
and long-term survival is excellent – even in octogenarians.
Lifelong endocarditis prophylaxis is indicated for dental or sur-
gical procedures in all patients with prosthetic heart valves.

Aortic Insufficiency

Chronic regurgitation at the AV is often well tolerated for many
years, as the LV can effectively compensate for chronic volume
overload. Common geriatric causes of chronic AV insufficiency
include long-standing hypertension, myxomatous degenera-
tion of the AV leaflets, and disorders of the ascending aorta
(e.g., aneurysmal dilation). Other causes include rheumatic
valve disease, other rheumatological conditions, prior endo-
carditis, and tumors. Many patients are asymptomatic but may
exhibit findings of increased stroke volume such as increased
pulse pressure or prominent arterial pulsations (“bounding
pulses”). A decrescendo diastolic murmur is usually heard
along the left sternal border. LV hypertrophy is often present on
the ECG.

Optimal medical therapy for severe chronic AV regurgita-
tion is undefined. Vasodilators such as ACEIs or nifedipine

are often prescribed, but the value of such treatment in
delaying surgery and improving clinical outcomes remains
unproved.119,120 Progressive exertional dyspnea or HF signifies
a failing LV and necessitates AV replacement.118 Other indica-
tions for surgery include increasing LV dilation or a reduction in
LV systolic function with exercise. Operative mortality in geri-
atric patients undergoing AV replacement is acceptable, and
long-term outcomes are generally favorable.

Mitral Stenosis

In younger patients, stenosis of the mitral valve (MV) is almost
always rheumatic in origin, although rare inflammatory or
infectious processes may result in MV scarring and narrow-
ing. In older individuals, calcification of the MV annulus with
impingement into the valve orifice is the most common cause
of MV stenosis, although it is rarely severe enough to war-
rant surgery. Mitral stenosis in older patients usually runs an
indolent course, with gradual progression over several decades.
Common symptoms include exertional dyspnea and fatigue.
In advanced cases, signs of biventricular failure and pulmonary
hypertension are evident. The left atrium is often markedly
enlarged, increasing the risk of AF and systemic thromboem-
bolism. Pulmonary hypertension is also common, which con-
tributes to the development of right-sided HF. Classic physical
findings include an early diastolic opening snap and a mid-
diastolic low-pitched rumbling murmur best heard at the car-
diac apex, often with presystolic accentuation. An MV area less
than 1.0 cm2 is considered severely stenotic, with valve areas
of 1.0–1.5 cm2 and 1.6–2.0 cm2 indicating moderate and mild
stenosis, respectively.

Diuretics and sodium restriction are recommended to
maintain euvolemia in patients with MV stenosis. If AF is
present, anticoagulation with warfarin should be initiated, and
the resting heart rate should be maintained in the range of
60–90 beats/min.118 Endocarditis prophylaxis is indicated for
dental work and other surgical procedures. Unlike AV stenosis,
the MV can be dilated via percutaneous valvuloplasty with good
intermediate-to-long-term success, provided there is no signif-
icant MV regurgitation or other technical factors such as heavy
valvular calcification. As these contraindications to valvulo-
plasty are more common in older than in younger patients,
most elderly patients with severe symptomatic MV stenosis
will require MV replacement. As with AV surgery, biopros-
thetic valves are generally recommended in geriatric patients,
although many older patients will still require anticoagulation
for AF. Operative mortality is generally higher with MV replace-
ment than with AV replacement, ranging from 5% to 15%
depending on age, functional status, prevalent comorbidities,
and the experience of the surgical team. The risk of developing
AF after surgery increases with age and is particularly high after
MV surgery;121,122 however, preoperative β-blocker or amio-
darone therapy reduces postoperative morbidity from AF.122,123

Recovery following MV surgery may be slow, often requiring
prolonged rehabilitation.
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Mitral Regurgitation

MV regurgitation can occur as a result of CAD, myxomatous
degeneration, rheumatic MV disease, or stretching of the MV
annulus from progressive LV dilation and HF. All of these pro-
cesses occur more commonly in the elderly, and the majority
of MV surgeries are performed in the Medicare population.
Severe chronic MV regurgitation is usually asymptomatic until
the left ventricle begins to fail, leading to HF symptoms such
as exertional dyspnea, fatigue, orthopnea, and edema. An api-
cal holosystolic murmur with radiation to the axilla is usually
present, occasionally accompanied by an S3 gallop. Echocar-
diography – especially transesophageal echocardiography – is
useful for defining the severity of MV regurgitation and iden-
tifying other structural abnormalities.

Medical therapy has not been shown to reduce progression
of MV regurgitation, although many physicians recommend
empiric afterload reduction with ACEIs or other vasodilators.
Endocarditis prophylaxis should be prescribed for patients with
chronic MV disease.118 Symptomatic patients with severe MV
regurgitation and an LV ejection fraction of 30% or higher
should be referred for MV surgery. Surgery should also be con-
sidered in asymptomatic individuals with LV dilation and/or
mild-to-moderate LV dysfunction, as early intervention has
been associated with improved long-term outcomes in these
patients.124 MV repair, when feasible, is preferable to MV
replacement.125 Operative mortality and long-term outcomes
following MV repair for nonischemic regurgitation are gener-
ally good in patients with preserved LV systolic function, but
are less favorable in patients with an ischemic etiology or with
impaired LV systolic function.118,126 Because elderly patients
often have other comorbid conditions that may affect post-
operative outcomes and long-term prognosis, the decision to
proceed with MV surgery must be individualized.

Tricuspid and Pulmonic Valve Disease

In geriatric patients, the right-sided heart valves generally
become dysfunctional as a consequence of left heart problems
or cor pulmonale from acute or chronic lung disease. Tricuspid
regurgitation often results from RV dilation and dysfunction
in the setting of pulmonary hypertension or HF. Symptoms
and signs reflect right-sided HF and may include dyspnea, ele-
vated jugular venous pressure, a murmur of tricuspid regurgita-
tion, hepatic congestion, and lower extremity edema. Tricuspid
repair (i.e., annuloplasty) is occasionally performed at the time
of cardiac surgery for other reasons, but tricuspid regurgitation
rarely is the primary indication for heart surgery. Similarly, pul-
monic insufficiency may result from left-sided HF but usually
does not require surgical intervention.

Endocarditis

Age-associated valvular degeneration and stenosis increase the
risk for infective endocarditis in older adults. The risk is further

compounded by higher rates of blood-borne infection in older
patients, as conditions such as cancer, dental disease, pneumo-
nia, indwelling catheters, pacemakers, and noncardiac surgery
provide common sources for prolonged bacteremia. Manage-
ment of endocarditis includes intensive antibiotic therapy and
consideration of valve repair or replacement in patients with
high-risk features such as embolic phenomena, large vegeta-
tions (>1 cm), perivalvular abscess, hemodynamic instability,
or failure to respond to antibiotics.118 All patients with prior
endocarditis should receive prophylactic antibiotics prior to
major surgery or dental procedures.

PERICARDIAL AND VASCULAR DISEASES

Pericarditis

Acute pericarditis usually presents as pleuritic chest pain that
is worse in the supine position and improved with sitting.
Fever and leukocytosis are common with infectious causes,
which represent the majority of cases worldwide. Additional
causes in the geriatric population include recent MI, hypothy-
roidism, uremia, recent cardiac or thoracic surgery, malig-
nancy, and prior radiation therapy to the chest. The ECG may
show diffuse ST-segment elevation with PR-segment depres-
sion. Sinus tachycardia is common, but new pathological Q-
waves are absent. The cardinal sign is a pericardial friction rub,
although this may be transient or absent. Serum troponin lev-
els may be slightly elevated, indicating myocardial involvement.
Echocardiography may demonstrate a pericardial effusion, but
the absence of an effusion does not preclude the diagnosis of
pericarditis. Nonsteroidal anti-inflammatory drugs are recom-
mended for initial therapy. Corticosteroids and colchicine may
be effective in refractory or relapsing cases. Anticoagulation
should be avoided due to the risk of hemorrhagic transfor-
mation.

Pericardial Effusion and Tamponade

Common causes of pericardial effusion are similar to those for
pericarditis but also include HF, hypoalbuminemia, rheuma-
tologic disorders, hemorrhage, and certain medications (e.g.,
minoxidil). Although most pericardial effusions do not pro-
gress to tamponade, patients with malignant or infectious
causes are at increased risk. Clinical manifestations of pericar-
dial tamponade include dyspnea, tachycardia, hypotension, and
pulsus paradoxus (although the latter is not always present). In
addition to a moderate or large pericardial effusion, echocar-
diographic features of tamponade include respiratory variabil-
ity to ventricular inflow, right atrial or ventricular compression
by the effusion, and a dilated inferior vena cava. Treatment of
tamponade involves percutaneous pericardiocentesis (prefer-
ably with echocardiographic or hemodynamic guidance) or
surgical drainage with creation of a pericardial “window” – the
therapy of choice when the effusion is likely to recur (e.g., with
malignancy).
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Pericardial Constriction

Pericardial constriction is a late complication of an inflam-
matory or infectious pericarditis. The pericardium becomes
thickened and scarred, inhibiting ventricular filling. In the
past, tuberculous pericarditis was the most commonly iden-
tified cause of constriction. Currently, most cases occur follow-
ing radiation therapy for thoracic cancer or after open heart
surgery; as a result, the diagnosis is becoming more common
in the geriatric population. The clinical course is usually one of
biventricular HF, manifested by exertional dyspnea and fatigue,
lower extremity edema, ascites, hepatic congestion, and bowel
edema leading to bloating and anorexia. Cirrhosis of the liver
may occur in long-standing cases. Inspiratory expansion of the
jugular veins (Kussmaul sign) is a hallmark of pericardial con-
striction. Echocardiographic findings include small ventricular
cavities with normal systolic function but restrictive filling, bia-
trial enlargement, and a thickened pericardium. Chest imaging
may reveal pericardial thickening or calcification. Simultane-
ous right and left heart catheterization demonstrates equal-
ization of diastolic pressures throughout all chambers with an
early plateau in the RV and LV diastolic wave forms (“square
root sign”). Constriction must be differentiated from restrictive
cardiomyopathy, which presents a similar clinical and hemo-
dynamic picture. The only effective treatment is surgical peri-
cardiectomy, which is associated with substantial morbidity
and mortality and may not be feasible for elderly patients with
advanced comorbidities.

ARRHYTHMIAS AND CONDUCTION
DISTURBANCES

All forms of arrhythmia and conduction system disease increase
with age, and more than 85% of pacemakers and two-thirds of
ICDs are placed in patients 65 years of age or older.127 Aging
is associated with fibrosis and calcification throughout the car-
diac skeleton, leading to a slowing in impulse generation and
conduction, with an increased frequency of atrial and ventric-
ular premature depolarizations. In the absence of symptoms,
most age-associated bradyarrhythmias, conduction abnor-
malities, and nonsustained tachyarrhythmias do not require
treatment.

Bradycardia

Sick sinus syndrome is a collection of disorders related to
impaired function of the sinus node and supraventricular con-
duction system. Sinus node pacemaker cells degenerate with
age, and only approximately 10% of these cells continue to func-
tion normally by the age of 75 years. Similarly, conduction of
the sinus impulse to atrial tissue (sinus node exit block) or to the
ventricles (atrioventricular nodal block) may become impaired
as well. Age-related stiffening of the carotid arteries also pre-
disposes elderly individuals to carotid sinus hypersensitivity
and associated vagally mediated bradyarrhythmias. Potential

symptoms from bradycardia include dizziness and lighthead-
edness, angina, dyspnea, exercise intolerance, impaired mental
function, fatigue, and syncope. Symptoms may occur at rest,
upon standing, with positional changes of the head or neck
(e.g., in patients with carotid sinus hypersensitivity), or dur-
ing exertion (e.g. chronotropic incompetence, the inability to
increase heart rate commensurate with increased metabolic
demands). Often a 24-hour Holter or 30-day event monitor is
required to diagnose correctly symptomatic bradycardia.

Acute bradycardia is treated with atropine but the effect
is short-lived. Reversible causes such as CAD (especially infe-
rior ischemia), autonomic dysfunction, hypothyroidism, and
electrolyte abnormalities should be treated if possible. Beta
blockers, certain calcium channel blockers (diltiazem, vera-
pamil), digoxin, and many antiarrhythmic drugs may also pre-
cipitate symptomatic bradycardia, and a reduction in dosage
or discontinuation of these agents may be required. Pace-
maker implantation is indicated for nonreversible symptomatic
bradycardia.128 A prophylactic pacemaker is occasionally rec-
ommended in asymptomatic patients with severe bradycardia
(heart rate <35–40 beats/min) or high-degree atrioventricular
block. In sick sinus syndrome, dual-chamber pacing is associ-
ated with lower risks of developing AF or requiring hospitaliza-
tion compared with single-chamber pacing, but this does not
reduce the risk of mortality.129

Supraventricular Tachycardias

SVTs increase in prevalence with advancing age. In many cases,
brief episodes of SVT respond to β-blockers or calcium channel
blockers. Some individuals may require digoxin, antiarrhyth-
mic drugs, or radiofrequency ablation, but these approaches
(especially ablation) are usually reserved for more refractory
arrhythmias. Of note, termination of SVT may be associated
with prolonged sinus pauses and syncope in elderly patients
(“tachy-brady syndrome”), occasionally requiring pacemaker
placement to enable suppression of the tachyarrhythmia with
medications. Multifocal atrial tachycardia (MAT) is an irregu-
lar SVT characterized by three or more P-wave morphologies
on the ECG. MAT is most commonly seen in patients with
severe chronic lung disease and often responds to treatment
of the underlying lung disease in conjunction with diltiazem,
verapamil, or a β-blocker (if tolerated).

The most common sustained tachyarrhythmia in the geri-
atric population is AF. Nearly 20%–25% of individuals will
develop either AF or atrial flutter during their lifetime,1 with a
prevalence under 1% in people younger than the age of 40 years
and increasing to approximately 10% in those older than age
80 years (Figure 11.5).130 Most AF arises in the context of preex-
isting CVD, as fibrosis and hemodynamic changes in the atria
lead to adverse remodeling and electrical abnormalities. The
arrhythmia may also be precipitated by uncontrolled hyper-
tension, ischemia or acute MI, hyperthyroidism, alcohol excess,
HF, progressive valvular disease, acute or chronic lung condi-
tions (e.g., pulmonary embolus or pneumonia), hypokalemia,
cardiac or noncardiac surgery, and chemotherapy for cancer.
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Figure 11.5. Prevalence of AF by age and sex in a large health maintenance organization in 1996–1997.

Echocardiography is indicated in patients with new AF to
evaluate whether there is structural heart disease or pulmonary
hypertension.131 Electrolyte and thyroid hormone levels should
be assessed as well. Patients with acute or chronic AF may
be asymptomatic or experience palpitations, chest discomfort,
effort intolerance, lightheadedness, syncope, or symptoms of
HF. Occasionally elderly patients with acute-onset AF present
with pulmonary edema due to the sudden loss of the atrial
contribution to LV filling (the “atrial kick”) and associated fall
in cardiac output. Some elderly patients present with brady-
cardia in the setting of AF, resulting from underlying conduc-
tion system disease or therapy with AV nodal blocking agents.
Unfortunately, in some cases AF is first diagnosed after a throm-
boembolic event, such as a stroke, has occurred.

Postoperative AF occurs in up to 30% of older patients
undergoing major cardiac surgery. Beta-blockers, sotalol, and
amiodarone reduce the risk of AF after cardiac surgery in
the geriatric population.132,133 Although no mortality benefit
has been demonstrated with these perioperative interventions,
duration of hospital stay is reduced relative to patients experi-
encing postoperative AF.

Management of acute AF requires rate control and pre-
vention of thromboembolism. Most patients presenting in AF
have a rapid heart rate that is irregularly irregular, so therapy is
directed toward slowing the ventricular rate with a β-blocker or
calcium channel blocker (i.e., diltiazem or verapamil). Digoxin
is less effective than other agents but may be used as adjunc-
tive therapy or when β-blockers and calcium channel blockers
are contraindicated (e.g., due to hypotension). Concurrent HF
should be treated with diuretics, and hemodynamically unsta-
ble patients should undergo immediate electrical cardioversion.
In hemodynamically stable patients, the need for and timing of
pharmacological or electrical cardioversion is unclear because
clinical trials indicate that cardioversion of asymptomatic or
mildly symptomatic patients with AF does not improve qual-
ity of life or reduce mortality or stroke risk compared with a

strategy of rate control and long-term anticoagulation.134,135

Most clinicians recommend at least one attempt to restore
sinus rhythm for patients with recent-onset AF. In patients in
whom AF has clearly been present for less than 48 hours (e.g.,
in the postoperative setting), the risk of thromboembolism is
low, so pharmacological or electrical cardioversion (if neces-
sary) can be safely undertaken. In patients with AF of longer
or unknown duration, elective cardioversion should be pre-
ceded by 3–4 weeks of systemic anticoagulation. Alternatively,
in selected cases transesophageal echocardiography may be per-
formed, and if no atrial thrombus is demonstrated, electrical
cardioversion can then be undertaken. In either case, systemic
anticoagulation is essential for a minimum of 4 weeks following
cardioversion, and, as discussed later, long-term anticoagula-
tion is warranted for most patients.131 In patients who remain
highly symptomatic despite efforts to control rate and/or main-
tain sinus rhythm with antiarrhythmic drug therapy, additional
therapeutic options include pulmonary vein isolation, ablation
of the atrioventricular node with pacemaker implantation, and
the surgical “Maze” procedure.

Long-term prevention of thromboembolic complications
from AF usually requires warfarin therapy in geriatric patients,
because increasing age is a potent risk factor for stroke in this
population. In the Framingham Heart Study, the proportion of
strokes related to AF increased from 1.5% for patients in their
50s to 23.5% for patients older than 80 years.136 Additional risk
factors for stroke in AF patients include a prior thromboem-
bolic event, structural heart disease including valvular prob-
lems, and coexisting hypertension or diabetes.137 Warfarin to
maintain an international normalized ratio of 2.0–3.0 reduces
stroke risk by approximately two-thirds, and the absolute ben-
efit is greater in the elderly than in younger patients. In the
absence of major contraindications – such as prior intracra-
nial hemorrhage, known intracranial tumor, potentially life-
threatening bleeding disorders, or frequent injurious falls –
warfarin therapy is recommended for all geriatric patients with
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paroxysmal or chronic AF.131 Aspirin (or clopidogrel in aspirin-
intolerant patients) is much less effective than warfarin, reduc-
ing stroke risk by 20%–25%, but is a reasonable alternative
when warfarin is contraindicated.

Because AF and atrial flutter frequently coexist in the same
patient, atrial flutter is managed using the same approach as
that for AF. In an occasional patient with isolated atrial flut-
ter, radiofrequency ablation of the reentrant pathway may be
curative.

Ventricular Arrhythmias

Ventricular arrhythmias, both isolated ventricular premature
depolarizations (VPDs) and ventricular tachycardia (VT),
increase in frequency with age – in part from age-related
changes in the cardiac conduction system and in part from
the higher prevalence of cardiac disease in older age (especially
CAD and hypertensive heart disease). In general, management
of ventricular arrhythmias is similar in older and younger indi-
viduals and is dependent on symptoms, hemodynamic impact,
and the severity of underlying heart disease. CAD, hyperten-
sion, and valvular heart disease should be treated as previously
discussed. Electrolyte abnormalities, including hypokalemia,
hyperkalemia, and hypomagnesemia, should be corrected. Iso-
lated VPDs require no specific therapy unless the patient expe-
riences disabling symptoms, in which case β-blockers are first-
line treatment, followed by antiarrhythmic drugs, if needed.

In the absence of HF or LV systolic dysfunction, asymp-
tomatic nonsustained VT does not require treatment, and
symptomatic patients should be managed in the same manner
as for symptomatic VPDs. Sustained VT in geriatric patients
almost always occurs in the context of advanced structural heart
disease and portends an increased risk for sudden death. Acute
sustained VT with hypotension or hypoperfusion should be
treated with immediate electrical cardioversion, followed by
an evaluation for precipitating causes. Recurrent sustained VT,
whether symptomatic or asymptomatic, usually warrants con-
sideration of antiarrhythmic drug therapy and implantation of
an ICD.138,139 Finally, as noted previously, patients with NYHA
class II–III HF and an LV ejection fraction of 35% or lower
should be considered for an ICD on an individual basis,115,116

in the absence of very advanced age, frailty, or other major life-
limiting comorbidities. In this context, patients with CAD and
documented VT (sustained or non-sustained) are at greatest
risk for sudden cardiac death – a factor that should be taken
into account in the decision-making process.

SUMMARY

Aging is associated with diffuse changes throughout the cardio-
vascular system as well as increasing prevalence of most forms
of CVD. As a result, the majority of men and women over the
age of 65 years have clinically manifest cardiovascular disor-
ders, and such disorders are the leading cause of death and a

major source of disability and impaired quality of life in older
adults. In general, the diagnosis and treatment of CVDs are
similar in older and younger patients. However, most cardio-
vascular therapies have been less well studied in elderly patients,
especially women and individuals with multiple comorbid con-
ditions. As a result, treatment of the older patient with cardiac
disease must be individualized, taking into consideration each
patient’s unique set of circumstances, needs, and personal pref-
erences. Finally, as the population ages, there is a clear need for
additional research focusing specifically on the prevention and
management of CVDs in the geriatric age group.
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INTRODUCTION

Peripheral arterial disease (PAD) is a common, age-related,
chronic arterial occlusive disease caused by atherosclerosis,
resulting in a narrowing of the arteries in the lower extrem-
ities and sometimes in the upper extremities. The disease
process begins gradually, many years before clinical findings
are apparent, and parallels the atherosclerosis of the coronary
and cerebral vessels associated with a high mortality rate sec-
ondary to cardiovascular and cerebrovascular ischemic events.1

Cigarette smoking and diabetes are the most common exacer-
bating factors.2 Most of the patients with PAD of the lower
extremities are asymptomatic. A thorough physical examina-
tion is the key to evaluation and treatment. Laboratory tests help
confirm the diagnosis and quantify the extent of the disease.

Absence of palpable peripheral arteries and symptomatic
intermittent claudication, which are usually present only in the
late stages of the disease, are relatively insensitive tools for
the diagnosis of atherosclerosis in the peripheral arteries.
With the availability of better diagnostic testing, especially
the noninvasive methods such as measurement of ankle and
brachial blood pressures, and the increasing prevalence in our
aging population, PAD is now being identified at an earlier
stage. Despite this, there remains a substantial percentage of
patients who are not diagnosed with this disorder, especially
in the elderly population. These patients continue to have
increased morbidity and mortality, largely because of pro-
gressive atherosclerosis in multiple vascular beds. The Ankle
Brachial Index (ABI) is an important cost-effective, noninva-
sive tool for assessment of PAD and systemic atherosclerotic
disease overall. The ABI measurement in the elderly should
be performed by primary care physicians to screen for PAD.
Identification of this disease at an early stage may improve the
health and life expectancy of our elderly population.

In 2003, The Executive Committee of the Prevention of
Atherothrombotic Disease Network issued a “call to action”

citing critical issues in PAD detection and management and
recommended the following five measures to address PAD as a
significant global public health concern3:

1. Increase awareness of PAD and its consequences;
2. Improve the identification of patients with symptomatic

PAD;
3. Initiate a screening protocol for patients with high risk for

PAD;
4. Improve treatment rates for patients diagnosed with symp-

tomatic PAD;
5. Increase the rates of early detection among the asymp-

tomatic population.

EPIDEMIOLOGY

The incidence of PAD is 3–8 cases/1,000 persons and the preva-
lence is 2%–4% in the general population. The disease may be
more common than the estimates of 8–12 million Americans.3

It largely remains underdiagnosed and undertreated.4 The dis-
ease tends to be overlooked by physicians because most of the
patients with PAD of the lower extremities are asymptomatic.
The symptoms may be present in only 10% of individuals with
this disease and they include intermittent claudication or rest
pain with or without tissue loss or critical limb ischemia. Atten-
tion to the risk factors combined with measurement of ABI by
the primary care physician can lead to a more frequent diagno-
sis of the disease.

The prevalence of PAD depends on the method of diag-
nosis, the patient’s age, sex, race, and the geographical area.
A U.S. study found that approximately 30% of patients older
than 70 years of age and those older than 50 years with history
of smoking or diabetes mellitus had PAD,5 whereas a survey
of French cardiologists showed that 10% of their patients had
PAD. Using intermittent claudication as a marker of PAD highly
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results in underestimation the prevalence because more than
70% of the patients with PAD are asymptomatic.6 The occur-
rence of intermittent claudication is much lower in younger
age groups and increases significantly with older age, from 1%
in 55–60 years age group to 4.6% in 80–85 years age group.7

An ABI of less than 0.9 can be considered the best indicator
for estimating the prevalence of PAD. Based on this criterion
approximately 27 million people in Europe and North America
are presumed to have PAD, with 8–12 million people in United
States.3

PAD is more prevalent in African American patients com-
pared with white or Hispanic populations and in patients
with chronic renal failure.8 Although the disease may have
a more asymptomatic course in women, the prevalence of
PAD is similar in women and men, contrary to some earlier
beliefs.9 D-Dimer and markers such as soluble intercellular
adhesion molecules–1 correlate significantly with the devel-
opment of the disease,10 whereas high-sensitivity C-reactive
protein has a strong association with poorer lower extremity
functioning in PAD patients.11 Other factors that have been
reported to be associated with development of PAD are use of
oral contraceptive agents12 and depression.13 Multivessel coro-
nary artery disease (CAD) is more common in patients with
both CAD and PAD compared with those with CAD only.14

Approximately 30% of these patients have left ventricular sys-
tolic dysfunction15 and 22% have a 70% or greater carotid
artery stenosis.16 The risk for ischemic cardiovascular events
in patients with PAD is further enhanced by atherosclerosis in
other vascular beds, increased prothrombotic state secondary to
platelet activation,17 and perhaps inflammation, as evidenced
by a strong relationship between interleukin-6 gene polymor-
phism and PAD.18

PATHOPHYSIOLOGY, RISK FACTORS,
AND SCREENING

PAD is a slow atherosclerotic process beginning with injury to
the endothelial lining of the arteries, especially the bifurcation
of arteries and areas that undergo increased stress from turbu-
lent flow, high pressure, or torsion. This leads to atheroscle-
rotic plaque formation and ultimately the occlusion of major
arteries. This may result from thrombosis, embolism, trauma,
or a combination thereof. When the artery fails to meet the
metabolic requirements of the limb, the symptoms of PAD
appear, in the form of intermittent claudication, usually on
exertion but it may also occur at rest in cases of severe disease.
PAD usually affects three distinct segments in the lower limbs
and the disease in each segment produces a distinct pattern of
claudication

1. the aortoiliac (infrarenal abdominal aorta and common
iliac arteries)

2. the femoropopliteal (superficial femoral artery in the
abductor canal)

3. the peroneotibial (below the knee)

Risk factors for PAD include tobacco consumption,19 dia-
betes mellitus,19 hyperlipidemia,19 hyperhomocysteinemia,20

hypertension,19 polycythemia, hypothyroidism,21 age,7,22 fam-
ily history, obesity, stress, and depression13 and early hysterec-
tomy and oophorectomy and use of oral contraceptive agents12

in women. Tobacco consumption, especially smoking, damages
the arteries by the toxic effect of carbon monoxide and other
metabolites of smoke components on the intima as well as the
direct arterial vasoconstrictor effect of nicotine that decreases
the distal blood flow. Cigarette smoking is the most impor-
tant factor in determining the disease progression. The inci-
dence of limb amputation is 10 times higher in those who
continue to smoke after developing arterial occlusion than in
those who quit. Poorly controlled diabetes mellitus leads to
intimal injury and atheroma formation. Hyperlipidemia aug-
ments plaque formation. High levels of homocysteine directly
injure the vessel wall. High blood pressure may lead to initial
intimal injury. Polycythemia increases the hematocrit, thereby
increasing the resistance to blood flow and the shearing force
against vessel walls, resulting in intimal injury and atheroma
formation.

Poor prognostic features in patients with PAD that correlate
with increased incidence of future ischemic events are:

1. ABI of less than 0.4;23

2. Abnormal endothelium dependent flow-mediated vasodi-
lation;24

3. Elevated D-dimer levels;25

4. Low adenosine diphosphate–induced platelet aggrega-
tion;25

5. Prothrombin G20210A mutation.26

Screening for PAD is frequently overlooked during a general
medical checkup. It may have serious implications for the health
of elderly patients, especially those with cardiovascular risk fac-
tors who may benefit from an early intervention.27 Screening
with an ABI can detect asymptomatic PAD, but whether early
detection leads to better outcomes is debatable. The U.S. Pre-
ventive Services Task Force recommends against routine screen-
ing for PAD.28 Although there is little evidence that routine
screening for PAD with ABI in asymptomatic elderly improves
outcome and screening may produce false-positive results, a
careful history and physical examination along with ABI can
prove to be an effective tool especially in patients at high risk
for PAD.4

CLINICAL PRESENTATION

Most patients with PAD including the elderly are asymptomatic.
The symptoms of classic claudication are present only in a
minority of patients with PAD.4 Over two-thirds of a vessel’s
lumen must be occluded before the disease can be clinically
recognized. The most common clinical symptoms of PAD are
aching pain and cramping or numbness in the affected limb.
These symptoms are induced by activities such as exercise and
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Table 12.1. Symptoms of PAD According to the Site of
Occlusion

Occlusion Site Symptoms

Abdominal aorta Foot pain at rest, erectile
dysfunction in men

Distal to common iliac artery Buttock, thigh, and calf pain

Aortoiliac artery Pain in the hips and buttocks

Iliac arteries Pain in calf and thighs

Common femoral artery Pain in thighs

Superficial femoral artery Pain in upper calf

Popliteal artery Pain in lower calf

Tibial or peroneal artery Pain in foot

walking that increase the oxygen and blood demand of the lower
extremities and they are usually relieved by rest. The cardinal
symptom of PAD is intermittent claudication that refers to pain,
tightness, or weakness in an exercising muscle brought on by
exertion and relieved with rest. The primary cause of claudi-
cation is atherosclerosis with subsequent stenosis of peripheral
vessels and inability to supply blood to working muscles. It is not
present at rest, but occurs during walking, forcing the person to
stop because of severe pain, and is relieved by a few minutes of
rest. The distance at which claudication occurs is usually con-
stant but may shorten over time with disease progression and
during windy and cold weather, inclines, and rapid walking.
Use of assistive devices does not improve walking distance.

Potentially serious ischemia in PAD is best described as the
six Ps, consisting of pain, paresthesia, pulselessness, paralysis,
poikilothermia, and pallor. The pain occurs because of the
ischemia resulting from reduced blood flow. Paresthesia results
from the death of nerve tissue supplying the diseased segment.
Pulselessness leading to the absence of distal pulses and paralysis
of the lower extremity usually occurs in advanced disease or
with severe occlusion. Poikilothermia relates to a change in the
temperature between the unaffected and the affected segments.
The pallor results from the paleness of the color of the skin,
subcutaneous tissue, and the affected muscle caused by lack of
blood supply.

The pain is most often described as squeezing and usually
occurs in the calf, but occlusion of specific arterial segments
gives rise to particular patterns as shown in Table 12.1.

The common physical findings in PAD are diminished
pulses; bruits over the distal aorta, iliac, or femoral arteries;
pallor of the distal extremities on elevation; rubor with pro-
longed capillary refill on dependency; cool skin temperature;
trophic changes of hair loss and muscle atrophy and nonhealing
ulcers; and necrotic tissue and gangrene.

Less specific symptoms of peripheral atherosclerosis that
are caused by defective cutaneous circulation of the foot are
numbness, paresthesias, coldness, and pain during rest. Foot
or toe numbness during walking and new onset or a recently
increased sense of coldness in only one limb that persists after

sleep indicates an arterial disease. The paresthetic, burning foot
pain at rest, most severe distally and typically worse at night,
preventing sleep, is an extreme symptom, which indicates that
blood flow capacity is reduced to less than 10% of normal. The
gangrene starts as ecchymosis that develops into ischemic ulcers
followed by blackening and mummification of the affected part.
The dependent rubor and subsequent gangrene may be painless
in patients with peripheral neuropathy or diabetes. The skin is
prone to breakdown progressing rapidly to cellulitis and deeper
infections that often heal poorly.

PAD results in a functional decline in the elderly. Older
patients may use alternative means of ambulation such as a
wheelchair or they may stay away from walking altogether to
avoid the pain of claudication. Some older patients may not
report the symptoms because of impaired cognitive status, fear,
anxiety, and financial or caregiver issues. Atypical presentation
of PAD in elderly is in the form of acute agitation or worsening
evening confusion. Sedentary elderly or those with concurrent
pulmonary, arthritic, or cardiovascular conditions, who do not
walk far enough to evoke claudication may present with foot
pain at rest or even gangrene.

DIAGNOSIS

The diagnosis of PAD can presumptively be established with
an accurate history and a thorough physical examination. The
history should focus not only on symptoms related to the lower
extremity arterial circulation, but also the circulation in other
parts of the body including the carotids, coronaries, and the
renal arteries. The physical examination should be able to dif-
ferentiate acute physical findings requiring immediate atten-
tion from chronic and nonvascular etiologies from vascular
ones.

Assessment of the peripheral pulses is the most basic step
in detecting PAD. Absence of peripheral pulses, especially the
posterior tibial pulse, strongly suggests peripheral atheroscle-
rosis. It may be difficult to feel whether the patient has edema
or prominent malleoli and so the area under the medial malle-
olus is best palpated with the patient supine and the examiner
on the same side as the pulse, with the foot dorsiflexed and
everted. The dorsalis pedis artery pulse is easily palpated but
may be absent in some healthy individuals. The popliteal artery
pulse is the most difficult to palpate and may require the patient
to be supine and relaxed with the knee slightly flexed. Obese
patients may require very deep palpation in the popliteal space.
In addition to examiner’s sensitivity, the evaluation of pulses
depends on the pulse pressure, thickness of the limb, and the
age of the patient. In elderly the pulses tend to become more
prominent as the media loses smooth muscle and elastic tissue,
predisposing the arteries to ectasia.

Temperature differences between the toes of each foot and
skin color changes are also significant. To evaluate the color
changes, the foot is elevated above heart level for 20 seconds
and then lowered to the dependent position. Pallor lasting more
than 30 seconds or rubor appearing after 20 seconds signifies
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that normal blood flow capacity has declined to less than 10%.
Rubor is more pronounced in the toes extending proximally and
may require a few minutes to reach its maximum. A severely
ischemic foot may appear pale even when flat. Prolonged pallor
and rubor associated with pain at rest suggest serious disease.
Skin ulceration or frank gangrene of the toes, heels, and lateral
malleoli is indicative of extensive disease.

Doppler ultrasonography can be used to assess pulses, but
it cannot be used to confirm the adequacy of the flow. It can
help to locate the occluded areas and assess the patency of the
distal arterial system or a previously treated arterial segment,
such as a stented superficial femoral artery or a bypass graft.
Blood pressure in the leg is considered low if it is lower than
the pressure in the upper extremities or if it decreases during
exercise.4 Its utility in assessment of the entire lower extremity
arterial system is highly imprecise despite the use of new ultra-
sound contrast agents, which have improved the diagnostic
ability.

Noninvasive vascular testing helps to confirm the clinical
impression of claudication and to locate major occlusive sites.
It uses continuous-wave Doppler for measuring systolic arterial
pressures to calculate the ABI and segmental pressures as well
as the Doppler waveforms.4 The ABI, which is the ratio of the
systolic ankle pressure to the systolic brachial pressure and is
usually about 1, is the most efficient, objective, and practical
means of documenting presence and severity of PAD. It ranges
from 0.5 to 0.8 in claudication and ≤0.3 in patients with rest-
ing pain or impending limb loss. Segmental systolic pressures
objectively define the level of involvement and are usually mea-
sured from the upper thigh, above the knee, below the knee and
the ankle. Normally there should not be more than 20 mm Hg
gradient in pressures between the adjacent segments. A differ-
ence of more than 20 mm Hg indicates significant narrowing
in the intervening segments. Both ABI and segmental pressures
can be done before and after exercise. A resting ABI of less than
0.9 is considered abnormal and has a sensitivity of 95% and
specificity of 100% for the detection of PAD, far superior to
many other popular screening tests such as Pap smear, fecal
occult blood, or mammography.3 It is also a useful prognos-
tic indicator correlating well with mortality rate over 5 and
10 years.23 ABI also correlates highly with the severity of PAD.
ABI values of 0.5–0.9 are usually seen in patients with claudica-
tion and values below 0.5 are usually seen in patients with rest
pain or tissue loss.29 Exercise ABI increases the sensitivity for
detection of PAD in patients with high-grade aortoiliac steno-
sis or occlusion associated with large arterial collaterals, who
have normal ABI but still experience intermittent claudication
and have a higher mortality risk. On the other hand, ABI may
be falsely elevated in patients with diabetes mellitus and renal
failure because of noncompressible and calcified lower extrem-
ity arteries. An alternate approach in these patients is photo-
plethysmography to measure the toe brachial index by using a
small toe cuff. Transcutaneous oxygen tension can also be used
to assess the severity and response to various revascularization
therapies, especially in patients with critical limb ischemia, and

it has proved useful in predicting the most appropriate level of
amputation.30

Angiography remains the gold standard for imaging periph-
eral arterial occlusions. It should only be performed if surgical
reconstruction is being considered because complications can
occur during the procedure. Unlike the traditional catheter-
based angiography, magnetic resonance angiography and spi-
ral computed tomography are noninvasive imaging methods
used to demonstrate the peripheral arteries in patients with
PAD. Contrast-enhanced magnetic resonance angiography is
superior to duplex ultrasonography in sensitivity and speci-
ficity and is as good as standard angiography. In one study,
computed tomography angiography when compared with dig-
ital subtraction angiography yielded a sensitivity of 91% and
a specificity of 92% for lesions with greater than 50% arterial
occlusion.31

Abnormal fasting lipid profile, vitamin B12, homocysteine
level and if needed, a methionine loading test may also aid in
determining the etiology of PAD.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis of PAD includes other disorders that
cause similar symptoms of leg pain. The nonvascular condi-
tions that resemble claudication include degenerative joint dis-
ease, particularly arthritis of the lumbar spine and the hips;
spinal stenosis (pseudoclaudication); prolapsed intervertebral
disc; muscle cramps; musculoskeletal pain; peripheral neuropa-
thy; restless legs syndrome; and compartment syndrome. Vas-
cular conditions such as thromboangiitis obliterans (Buerger
disease), chronic and acute chronic arterial insufficiency, and
deep vein thrombosis may also cause pain resembling intermit-
tent claudication.

The symptoms of spinal stenosis also occur at rest in addi-
tion to walking and are often worse while sitting. On the other
hand, the pain of PAD is caused by exercise and is relieved
by rest. Rather than being localized to the calves as in PAD,
the pain usually radiates down the entire extremity. The same
can be said about the pain caused by arthritis of the lum-
bar spine and the hips and prolapsed intervertebral disc. The
pain is sharp throbbing or burning in nature, and is associ-
ated with numbness and paresthesias. If it is caused by diabetic
neuropathy, it is bilateral and extends above the feet. Exercise
or rest does not affect the pain of peripheral neuropathy. The
pain of restless leg syndrome occurs at night when the legs are
still, often awakening the patient and is tingling or crawling. It
causes the patient to move the legs restlessly and gets better with
walking.32

The pain of chronic arterial insufficiency is bilateral, sym-
metrical, dull aching, or throbbing and usually occurs in the
legs because of pooling of blood resulting in edema of feet or
legs. In contrast to calf muscle pain of PAD that occurs during
walking, the pain occurs after prolonged periods of standing or
sitting with legs dangling down and may improve with exercise.
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MANAGEMENT

Ironically, patients with PAD are undertreated by physicians
from all specialties involved in their care. A recent national
physician survey clearly revealed that atherosclerotic risk fac-
tor reduction and antiplatelet therapy was prescribed much less
frequently in PAD patients compared with CAD patients. It fur-
ther showed that the physicians perceived antiplatelet therapy
and cholesterol-lowering therapy to be more important for the
CAD than for the PAD patient. In contrast to vascular surgeons,
cardiologists were noted to be prompt in initiating cholesterol-
lowering interventions for the patient with PAD.33

The patients with PAD are at a much higher risk of death
resulting from cardiovascular and cerebrovascular causes than
the risk of limb loss,29 stressing the need to address the overall
atherosclerotic disease process involving all vascular beds rather
than focusing on individual vascular beds separately.

The management of PAD aims at improvement of func-
tional status and quality of life by providing relief of inter-
mittent claudication, prolongation of survival by prevention of
thrombotic events in peripheral, coronary, and cerebrovascular
circulation and prevention of complications by aggressive risk
factor modification and pharmacological therapy. With aggres-
sive risk factor modification and adequate pharmacotherapy,
patients with PAD can have an improved quality of life as well
as prolonged survival. Focus should be on smoking cessation,
blood pressure reduction to levels below 130/85 mm Hg, low-
density lipid levels in the range of 100 mg/dL and effective
control of diabetes mellitus (glycosylated hemoglobin levels
lower than 7%).

Avoiding tobacco, dieting to reduce cholesterol, and con-
trolling diabetes and blood pressure along with exercise are
the cornerstones of nonpharmacological measures for exer-
tional claudication. Exercise, such as walking 30–60 min/day for
5 day/wk at approximately 2 mile/h, will increase walking dis-
tances before symptoms occur and provides an overall better
functioning status.

Smoking is the most preventable cause and the greatest risk
factor of cardiovascular morbidity and mortality in patients
with PAD, with the relative risk associated with PAD being
32% with current smoking and 40% with past smoking. Unlike
CAD and stroke, previous smoking appears to have a persistent
effect on the risk of PAD.34 All patients with PAD should be
educated, encouraged, and assisted in smoking cessation by
using both behavioral and adjunctive medical therapies such
as nicotine replacement therapy, bupropion, and the newer
agent varenicline (Chantix). Patients who quit smoking have
an approximately 2–5 year better survival rate compared with
those who continue to smoke.35

Diabetes mellitus should be intensively controlled to lower
glycosylated hemoglobin levels to below 7%, to decrease micro-
and macrovascular complications.36,37

Hypertension and smoking were found to be the two most
important modifiable risk factors for PAD with odd ratio of
2.2 and 2.0, respectively, in the Framingham Offspring Study.38

Table 12.2. Management of PAD

Aggressive Risk Factor Modification

Stop smoking

Reduce cholesterol

Increase exercise

Control blood pressure

Control diabetes

Pharmacological Treatment

pentoxifylline

cilostazol

clopidogrel

aspirin

vasodilators

Vascular Interventions

Angioplasty

Stents

Bypass

Reconstruction

Optimal blood pressure control in hypertensive patients leads
to significant decrease in stroke, myocardial infarction, conges-
tive heart failure, renal failure, and death. Similar benefits are
noted in elderly patients with isolated systolic hypertension39

and in patients with cardiovascular risk factors.40 Blood pres-
sure lowering to a mean of 127/75 mm Hg resulted in
marked reduction of cardiovascular ischemic events in a
recent study of 950 patients with PAD and type 2 diabetes
mellitus.41

All patients with PAD should exercise regularly. Sedentary
lifestyle resulting from claudication in patients with symp-
tomatic PAD leads to a worsening of their cardiovascular risk
profile and a higher risk of cardiovascular events, thereby
increasing mortality. Patients with intermittent claudication
should be taught about foot care and advised to walk as much
as possible. As soon as claudication occurs, they should rest and
then continue walking. Walking may result in symptom control
within the first 3 months. Most patients can adjust to walk-
ing long distances with frequent rest stops. Others may bene-
fit from structured vascular rehabilitation programs that have
been shown to be superior to home-based exercise programs42

and may improve peak walking distance and pain free walking
distance by over 100%.43 This improvement can then be main-
tained using a less frequent exercise maintenance program44 or
a short-course training program.45

Lipid lowering in patients with PAD is a clearly indi-
cated goal in the Adult Treatment Panel III guidelines; how-
ever, more than 50% of patients with PAD treated by pri-
mary care physicians,4 vascular surgeons,46 and endovascular
specialists47 have lipid levels above the National Cholesterol
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Education Program goals. Patients with PAD and no CAD have
higher risk of coronary events if they were not treated with
statins than patients with CAD and PAD who received lipid-
lowering therapy.48 In addition to preventing cardiovascular
events, statins have been shown to improve pain-free walking
distance and other leg functioning parameters, and to improve
quality of life in patients with PAD.49–51

In addition to controlling of risk factors, walking regularly,
foot care and weight loss, patients should be advised to avoid
positions that may impair circulation such as crossing the legs
while sitting. Supplements such as folic acid, vitamin B6 (pyri-
doxine), and vitamin B12 (cyanocobalamin) are also beneficial.

The results of drug therapy for claudication are mixed. Pen-
toxifylline (Trental) and cilostazol (Pletal) have been approved
for use in patients with intermittent claudication who have not
responded well to conservative measures. The consensus state-
ment in 2003 strongly recommended the use of antiplatelet
agents in all patients with PAD, usually aspirin.52 Pentoxifylline
or cilostazol should be tried for 3 months. Other medications
that help include coagulation modifiers such as clopidogrel,
aspirin, angiotensin-converting enzyme inhibitors, statins, and
anticlaudication drugs including vasodilators. If there is no
improvement in symptoms, the medicine can be discontinued.

One of the first drugs approved for treating claudication,
pentoxifylline (400 mg three times a day), decreases blood
viscosity and improves red blood cell flexibility, leading to
improved blood flow through arterioles and capillaries and
resulting in increased mean walking distance. Although it has
few adverse effects, it has not shown increases in muscle blood
flow sufficient to prevent claudication.

Cilostazol, a phosphodiesterase inhibitor, with antiplatelet
and vasodilatory properties, produces a mild-to-moderate
increase in walking distance comparable to that produced by
pentoxifylline, at a dose of 100 mg twice a day. A meta-analysis
of six trials has shown that treatment with cilostazol was asso-
ciated with greater improvements in community-based walk-
ing ability and health-related quality of life in patients with
intermittent claudication than treatment with placebo.51 It
has also been shown to favorably alter plasma lipid profile
by elevating high-density lipoprotein cholesterol and lower-
ing triglycerides.53 Because of its cardiovascular toxicity it is
contraindicated in patients with heart failure.

Clopidogrel (75 mg daily) was shown to have a small
incremental benefit of 8.7% over aspirin in preventing stroke,
myocardial infarction, and vascular death in a prospectively
stratified group of patients with PAD in the Clopidogrel Versus
Aspirin in Patients at Risk of Ischemic Events study, probably
because as many as 40% of PAD patients had an inadequate
response to aspirin.54

Aspirin 81–325 mg daily, in addition to being cost effective,
has been found to be beneficial overall in patients with PAD
and atherosclerotic CAD.

Because of their favorable effect on atherosclerotic CAD, β-
blockers may help patients with heart disease and claudication.

Other agents that have been shown to benefit intermit-
tent claudication include naftidrofuryl, heparan, and intra-

venous glutathione infusion; the results have been variable.
Patients with critical limb ischemia who are not good candi-
dates for endovascular or surgical revascularization may ben-
efit from long-term intermittent use of prostanoids including
prostaglandin E1, iloprost, and treprostinil.55,56 These agents
reduce rest pain and ulcer size, but have a controversial benefit
in intermittent claudication. Hyperbaric oxygen, artificial CO2

foot bathing, and intermittent pneumatic compression devices
have also shown promise in healing of patients with critical
limb ischemia with ulceration or gangrene.57,58

Patients with refractory rest pain, limb ischemia, nonheal-
ing ulcers, dependent rubor, tissue loss or gangrene, or those
with functional disability are candidates for surgical recon-
struction. Elderly patients who do not have tissue loss or
pain at rest should not undergo surgery, even if they have
marked dependent rubor. For patients with severe heart dis-
ease, amputation is sometimes preferable to the risk of bypass
surgery. Common surgical processes are aortoiliofemoral
reconstruction, infrainguinal bypass such as femoropopliteal
and femorotibial bypass and extraanatomical bypass such as
axillofemoral and femorofemoral bypass. These have a periop-
erative mortality of approximately 2%–5%.

Potential benefits of surgery must be weighed against risks.
If collateral vessels are cut during surgery, the bypass may
worsen circulatory impairment. Lower-risk procedures such as
a subcutaneous femorofemoral bypass across the lower pelvic
area may help save a limb if the disease is unilateral. When a limb
is threatened, the presence of stenoses in many areas is not a con-
traindication to surgery. Patients’ general health, lifestyle, age,
the presence of heart disease, and location of the lesions must
be considered. Increased operative mortality rate in patients
with significant CAD is a contraindication to peripheral artery
surgery. Angina manifesting after a successful bypass surgery
may limit the improvement in walking distance. Angiography is
performed before surgery to determine the patency of a major
vessel beyond the obstruction and the distal flow beyond the
patent vessel.

The most effective treatment for intermittent claudication
is arterial bypass surgery or, for less severe cases, percutaneous
transluminal angioplasty. Bypass of the most proximal occlu-
sion often increases collateral flow around more distal occlu-
sions sufficiently to salvage the limb. Bypass surgery and angio-
plasty are generally reserved for patients who have claudication
because of isolated aortoiliac disease and severe symptoms.
Angioplasty is used on short, discrete stenotic lesions in the
iliac or femoropopliteal artery before bypass surgery. Atherec-
tomy, stent placement, and lasers are other techniques. If the
lesion is more proximal, the bypass surgery has better clini-
cal results, and the graft remains patent for a longer period.
The 5-year patency rate for patients with localized aortoiliac
disease is more than 90%, for patients with femoropopliteal
disease it is approximately 60%–70% for bypasses above the
knee but for bypasses across the knee into the distal popliteal
or proximal tibial arteries the patency rate is somewhat lower.
The 5-year patency rate for distal femorotibial grafts is less than
50%. Patients with generalized disease have much lower patency
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rates. A femoropopliteal bypass may uncover claudication in
the opposite limb when arterial occlusion is bilateral, leading
to only slight clinical improvement and making it necessary to
have a second surgery to significantly increase claudication-free
walking distance. An autologous saphenous vein is preferable
for a femoropopliteal bypass because long-term patency rates
are higher, but for aortoiliac and aortofemoral bypass grafts a
prosthetic material such as Teflon is used.

Angioplasty is often associated with lower procedural mor-
bidity and mortality rates. Although surgery frequently pro-
vides greater long-term patency, the later failure of percuta-
neous therapies may require reintervention. Most of the newer
endovascular technologies are applicable in the treatment of
PAD. Subintimal angioplasty is becoming effective in revas-
cularization in patients with lesions of the superficial femoral
artery.59,60 Endovascular brachytherapy has also been found
to improve the patency of femoropopliteal arteries undergoing
percutaneous angioplasty in nondiabetic patients with long
occlusions61 but may result in thrombotic occlusion in the
long term.62 The drug-eluting stents, which have shown good
results in the coronary circulation, have also shown potential
in the prevention of restenosis in lesions of superficial femoral
artery.63 The use of tenecteplase–tissue plasminogen activator
for catheter-directed thrombolysis in patients with acute limb
ischemia was shown to produce marked improvement or com-
plete resolution in more than 87% of patients with a reasonable
safety profile.64

In patients primarily considered for surgical treatment,
antiplatelet and anticoagulant drug therapy can be used to pro-
mote graft patency, and β-blockers can be used to reduce the
perioperative risks associated with vascular surgery. In patients
with gangrene, limb salvage after injection of vascular endothe-
lial growth factor into the calf muscle is being tried as an alter-
native approach.

Several newer devices, catheters, balloons, and stents are
being developed. Other modalities in the process of develop-
ment include therapeutic angiogenesis to induce angiogenesis
by using angiogenic growth factors, bone marrow mononuclear
cells, fibroblast growth factor, vascular endothelial growth fac-
tor, and hepatocyte growth factor.

COMPLICATIONS

Complications of PAD result from decreased or absent blood
flow. Claudication is a marker for generalized atherosclerosis,
subjecting PAD patients to a higher risk of death from car-
diovascular events than from limb loss. Regardless of whether
the PAD is symptomatic, the most significant complications of
PAD are stroke and heart attack, with an annual mortality rate
of 5%–10%. Strokes are three times more likely in persons with
PAD. Critical limb ischemia or acute ischemia of a limb caused
by sudden cut off of the blood flow to the limb is also an impor-
tant complication of PAD, which, if not treated promptly, may
result in amputation. Diabetic patients with claudication expe-
riencing acute ischemic event have a much higher risk than the

1% annually among all patients with claudication. Peripheral
aneurysms especially of the popliteal artery also result as com-
plications of the PAD. These aneurysms if not surgically resected
or bypassed may rupture or thrombose, leading to limb loss.
Other complications of PAD include amputation, poor wound
healing, restricted mobility due to pain or discomfort with exer-
tion, and severe pain in the affected extremity. Complications
of PAD can be prevented by exercise, tobacco abstinence, and
following an aggressive treatment plan.
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EPIDEMIOLOGY

Stroke is the leading cause of long-term disability and is the
third leading cause of mortality in the United States. Each year,
approximately 700,000 people have a stroke, approximately
200,000 of which are recurrent.1 Of all stroke cases, 87% are
ischemic and 12% are hemorrhagic.2 Approximately 14% of
those who have an ischemic stroke or transient ischemic attack
(TIA) will have another event within 1 year (see Figures 13.1
and 13.2). Approximately 22% of men and 25% of women with
stroke will die within a year and this percentage is higher among
people aged 65 years and older. In addition, the prevalence of
TIA is estimated to be approximately 240,000 cases annually
and the prevalence of silent ischemic stroke between the ages of
55 and 64 years is approximately 11%, 22% between the ages of
65 and 69 years, 28% between the ages of 70 and 74 years, 32%
between the ages of 75 and 79 years, 40% between the ages of
80 and 85 years, and 43% by the age of 85 years and older.2,3

Thus, age is a risk factor for stroke.

STROKE SUBTYPE

Ischemic stroke can be classified based on the presumed mech-
anism into the modified Trial of Org 10172 in Acute Stroke
Treatment or TOAST criteria: 1) large-artery atherosclerosis,
2) cardioembolism, 3) small-vessel occlusion, 4) stroke of other
determined etiology (such as arterial dissection or hypercoag-
ulable states), and 5) stroke of undetermined etiology.6

In patients in whom the cause of stroke is known , a thor-
ough work up should still be performed to address appropriate
risk factor reduction because the patient may have more than
one etiology (e.g., severe carotid stenosis and atrial fibrillation).

MANAGEMENT OF STROKE

Over the last few years, improvements have been made in stroke
prevention, treatment, and rehabilitation. The approval of the

intravenous (IV) thrombolytic (IV tissue plasminogen activa-
tor [tPA]) by the Food and Drug Administration in 1996 and
advancements in endovascular procedures have been shown to
improve outcomes in patients with acute stroke. The availabil-
ity of scientifically based guidelines and recommendations help
to establish consistent treatment protocols, clinical pathways,
and standing orders for management of stroke patients. All
of which have been shown to improve quality of care during
hospitalization and to improve outcomes.

Failure to identify stroke patients immediately on their
arrival to the emergency department (ED) may result in expira-
tion of the time window for IV-tPA administration in ischemic
stroke patients. A “stroke code” system should be in place
to notify rapidly the acute stroke team. In a stroke center,
one member of the stroke team should be at patients’ bed-
side within 15 minutes of arrival. Utilization of a “rapid
assessment room,” usually designated for trauma victims,
shortens the time of initial stabilization and assessment (see
Table 13.1).

Noncontrast computed tomography (CT) scanning of the
brain should be completed within 25 minutes after the patient’s
arrival in the ED and be read within 45 minutes after arrival
in the ED.9 Noncontrast CT scanning of the brain will iden-
tify most cases of hemorrhage and helps discriminate non-
vascular causes of stroke such as a brain tumor (Grade B).10

Based on the result of a noncontrast CT scan, further assess-
ment and management of the acute stroke patient will be
performed.

Management of Acute Ischemic Stroke

Patients Who Qualify for IV-tPA
Regardless of age, all acute stroke victims with time of onset

less than 3 hours should be assessed for their qualification to
receive IV-tPA. It is very important to determine the time of
onset or time last known at baseline. Rapid evaluation of the
inclusion and exclusion criteria is important to ensure patients
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Figure 13.1. Increasing incidence of stroke rate for each 10-year
period after the age of 55 years.4

will meet all inclusion criteria and that they have no past or
present conditions that would exclude them from receiving
IV-tPA (see Table 13.2).

In the era of stroke centers, we expect to see an increasing
number of stroke patients who will be eligible for acute throm-
bolytic treatment. Many of these patients will be elderly. The
data from The National Institute of Neurological Disorders and
Stroke trial showed a favorable outcome in 31%–50% of acute
ischemic stroke patients who received IV-tPA (0.9 mg/kg IV,
maximum 90 mg) compared with 20%–38% in the untreated
group. The benefit is also seen after 1-year follow up. Symp-
tomatic brain hemorrhage was seen in 6.4% of patients who
received IV-tPA compared with 0.6% in the placebo group. No
difference, however, was found in mortality rate at a 3-month
follow up.11,12

Many physicians still hesitate to treat older acute stroke
patients aggressively. Advanced age should not be a criterion for
decision making in older patients with acute stroke. Risks and
benefits should be assessed carefully and should be discussed
with patients and/or their legal guardian. A patient’s baseline
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Figure 13.2. Prevalence of stroke by age and sex (NHANES:
1999–2004).5

Table 13.1. Assessment of the Acute Stroke Patient in the
Rapid Response Room

1. Assess airway, breathing, and circulation and evaluate baseline
vital signs.

2. Provide oxygen. Oxygen supplementation via nasal cannula or
nonrebreather mask should be used on patients with low oxygen
saturation (≤92%) (grade I) or nonhypoxemia (grade IIB).7

3. Establish IV access and obtain blood samples including platelet
count and coagulation studies.

4. Check blood glucose and promptly treat hypoglycemia. Hyper-
or hypoglycemia has an impact on the morbidity and mortality
of stroke patients. Therefore, it should be treated promptly
although it should not delay the administration of IV-tPA.8

5. Perform a neurological screening assessment. Use the National
Institutes of Health Stroke Scale or similar tool.

6. Obtain a stat noncontrast CT scan of the brain.

7. Obtain a 12-lead electrocardiogram and portable chest x-ray
(do not delay CT scan to obtain these procedure and do not
delay CT scan to treat hemodynamically stable patient with
arrhythmia.1

level of independence and activities of daily living, cognitive
function, and wishes should be considered. Prior to exclud-
ing the elderly group from standard acute treatments, it is an
important consideration that this group will also have a higher
complication rate and a worse outcome if untreated. Several
studies reported that thrombolysis in the elderly (>80 years
old) showed as favorable an outcome after tPA compared with
placebo as in younger patients. Increase of symptomatic hemor-
rhage was still controversial in previous studies. Two European
studies reported higher risk of hemorrhage, but results from
National Institute of Neurological Disorders Stroke and the tPA
Stroke Survey did not find differences in intracranial hemor-
rhage for stroke patients older than 80 years old compared with
the younger group.11,13,14

Blood pressure needs to be monitored closely and cau-
tiously in the acute stroke setting. (See Tables 13.4 and 13.5 for
management of blood pressure in patients eligible and ineligi-
ble for tPA.)

Patients Who Do Not Qualify for IV-tPA, but Who May
Benefit from Endovascular Procedures

Intraarterial thrombolysis or other endovascular proce-
dures should be performed within 6 hours after the onset of
stroke symptoms. A longer time period has been recommended
for the posterior circulation because of its devastating morbid-
ity and mortality and its reversibility.15–17 Mechanical disrup-
tion of clot with the Mechanical Embolus Removal in Cerebral
Ischemia clot retrieval device (approved by the Food and Drug
Administration in 2004),18 angioplasty, and cerebrovascular
stent placement are used to achieve vascular reperfusion.19
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Table 13.2. Inclusion and Exclusion Criteria for IV-tPA

Inclusion Criteria

■ Age 18 years or older

■ Stroke symptom onset ≤3 h

■ Clinical diagnosis of ischemic stroke causing a measurable
neurological deficit

Exclusion Criteria

■ Evidence of intracranial hemorrhage on CT scan

■ Symptoms minor or isolated

■ Symptoms clearing spontaneously

■ Symptoms causing severe deficits

■ Symptoms of subarachnoid hemorrhage

■ Onset to treatment >3 h or time of onset unknown

■ Previous head trauma or stroke in last 3 months

■ Myocardial infarction within the last 3 months

■ Gastrointestinal or urinary tract hemorrhage within 21 days

■ Major surgery within 14 days

■ Arterial puncture at a noncompressible site within 7 days

■ History of intracranial hemorrhage

■ Blood pressure >185/110 mm Hg requiring aggressive
treatment

■ Evidence of active bleeding or acute trauma

■ International normalized ratio >1.7

■ Platelet count ≤100,000 mm3

■ Blood glucose ≤50 mg/dL

■ Heparin within 24 h, partial thromboplastin time must be
within normal range

■ Seizure at onset with postictal neurological impairments

■ >1/3 hypodensity on CT scan

Table 13.3. Management of Blood Pressure in the Ischemic
Stroke Patient Who is Eligible for Thrombolytic Therapy

BP Level (mm Hg) Treatment

Pretreatment

SBP >185 or
DBP > 110

Labetalol (may repeat once) or nitropaste
If BP not reduced and maintained, do not
administer tPA

During and After
tPA

SBP 180–230 or
DBP 105–120

Labetalol

SBP >230 or Nicardipine or labetalol

DBP 121–140 If BP not controlled consider nitroprusside

DBP >140 Nitroprusside

BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic
blood pressure.

Table 13.4. The Prevalence (%) of Risk Factors for Stroke in
Relation to Advancing Age

50–59 y 60–69 y 70–79 y 80–89 y

Hypertension 38.2 51.7 63.1 71.6

Atrial fibrillation 0.5 1.8 4.8 8.8

Coronary artery disease 6.6 14.1 20.6 27.7

Chronic heart failure 0.8 2.3 4.9 9.1

Patients Who Do Not Qualify for Acute Thrombolysis
or Endovascular Intervention

Ineligibility for acute thrombolysis could result from con-
ditions such as:

1. Ischemic stroke symptoms rapidly improving and resolved;
2. Prior or present conditions in which IV or intraarterial

thrombolysis may result in more harm than benefit (see
Table 13.2);

3. Hemorrhagic conversion of a large ischemic stroke;
4. Patient refuses thrombolytic therapy;
5. No vascular stenosis was found during evaluation for

endovascular procedures.

It is also essential for acute stroke patients to get vascular
studies as soon as possible. CT angiography, magnetic reso-
nance (MR) angiography, or conventional angiography can be
used to evaluate vasculature in stroke patients. For acute stroke
patients who receive IV-tPA, imaging can be done during, or
shortly after, thrombolytic therapy is completed. For a stroke
patient who may be a candidate for endovascular procedures,
the availability of immediate noninvasive imaging may help to
identify appropriate candidates for intraarterial thrombolysis
and eliminate the need to activate the endovascular interven-
tion team if there is no stenosis found. CT perfusion or MR
perfusion can be utilized to assess for hypoperfusion of brain
tissue.1

Management of Acute Hemorrhagic Stroke

Hemorrhagic stroke is associated with a 30%–50% mortality
rate.20 CT scanning of the head may be used to classify the type
and severity of hemorrhage, which includes intraparenchymal
hemorrhage, intraventricular hemorrhage, and subarachnoid
hemorrhage. The presence of subdural or epidural hematomas
must also be identified. Common causes of hemorrhagic stroke
are:

1. Hypertension. Hypertension is the most common etiology
of hemorrhagic stroke;20

2. Cerebral amyloid angiopathy. Amyloid angiopathy results
from disposition and infiltration of amyloid β peptide pro-
tein into the media and adventitia of the cortical arterioles
of the brain. The prevalence of cerebral amyloid angiopathy
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Table 13.5. Management of Blood Pressure in the Ischemic
Stroke Patients Who Is not Eligible for Thrombolytic Therapy

BP Level (mm Hg) Treatment

SBP ≤220 or
DBP ≤120

No treatment unless end organ involvement

SBP >220 or
DBP >121–140

Nicardipine or labetalol to 10%–15% ↓ in BP

DBP >140 Nitroprusside to 10%–15% ↓ in BP

increases with age.20 Recurrent hemorrhage was reported
in 5%–15% of cases;21

3. Aneurysms;
4. Vascular malformations;
5. Brain tumors;
6. Anticoagulant associated intracerebral hemorrhage. Grad-

ient-echo MR imaging of the brain has been used to detect
petechial hemorrhage, which is typical of the disease.22 The
imaging results are useful in evaluating risks and benefits
of anticoagulation.

IDENTIFICATION OF RISK FACTORS
AND SECONDARY PREVENTION

Risk factors for stroke can be classified as well or not well doc-
umented and based on nonmodifiable, modifiable, and poten-
tially modifiable.

A. Nonmodifiable risk factors
1. Age

Age is one of the most important nonmodifiable risk
factors.

The risk of stroke doubles for each 10-year period
after the age of 55 years.4

2. Race
The incidence of ischemic stroke in the African-
American population is two- to threefold higher than
that for whites. The incidence of hemorrhagic stroke
is also higher in African Americans compared with
whites.23 It is unclear how much uncontrolled mod-
ifiable risk factors play a role in this number. Epidemi-
ological studies also showed high incidences of stroke
in Hispanic and Asian populations.24,25

3. Sex
The prevalence of stroke is higher in men than
women. More women than men die of stroke each
year, however. The incidence of stroke in women is
higher in the postmenopausal group, raising the ques-
tion about its relationship with aging and hormonal
status.4,5

4. Family history of stroke or TIA and genetic factors
The Framingham study showed that both paternal
(n = 1,762; relative risk = 2.4; 95% confidence interval

0.96–6.03) and maternal (n = 2,074; relative risk =
1.4; 95% confidence interval 0.60–3.25) histories were
associated with an increased risk for stroke.

Several genetic disorders have been associated with
stroke. Cerebral autosomal dominant arteriopathy with
subcortical infarcts and leukoencephalopathy, Mar-
fan syndrome, Fabry disease, and neurofibromatosis
types I and II are associated with an increased risk
of ischemic stroke. Many hypercoagulable states are
inherited as autosomal dominant traits, including pro-
tein C and S deficiencies, factor V Leiden mutations,
which can lead to increased risk of venous thrombo-
sis or may also increase risk of arterial thrombosis.4

The risk of stroke is also higher in a person with birth
weight ≤2,500 g compared to those with birth weight
>4000 g.27

B. Well-documented modifiable risk factors
1. Hypertension

Hypertension is a significant risk factor for both
ischemic and hemorrhagic stroke. The prevalence of
hypertension increases with advancing age. Normal
blood pressure is defined as ≤120/80 mm Hg (class IIa,
level of evidence B).28 More than two-thirds of people
the age of 65 years and older have hypertension.28 Anti-
hypertensive treatment is recommended for prevention
of recurrent stroke in stroke patients with a history of
hypertension (class I, level of evidence A) or with no
history of hypertension (class IIa, level of evidence B).
An absolute target blood pressure level and reduction
are uncertain and should be individualized, but ben-
efit has been associated with reduction of 10/5 mm
Hg. The Systolic Hypertension in the Elderly Program
Trial found a 36% reduction in the incidence of stroke
with treatment using chlorthalidone with or without a
ß-blocker.29

2. Diabetes mellitus
Control of blood glucose is recommended among dia-
betics with ischemic stroke or TIA to reduce micro-
vascular complications (class I, level of evidence A)
and macrovascular complications (class IIn, level of
evidence B). Normal fasting glucose is defined as
glucose ≤100 mg/dl (5.6 mmol/L). The goal of
hemoglobin A1C should be ≤7% (class IIa, level of
evidence B). More rigorous control of blood pressure
and treatment of hyperlipidemia should be consid-
ered in patients with diabetes (class IIa, level of evi-
dence B).

3. Smoking
Cigarette smoking is an independent risk factor for
ischemic and hemorrhagic stroke and the risk is present
at all ages, and in both sexes and different racial
groups.30,32 The risk of stroke decreases significantly
after 2 years of smoking cessation.30 Every patient with
stroke or TIA should quit smoking (class I, level of
evidence C).30 Counseling, nicotine products, and oral
smoking cessation medications have been found to be
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effective in helping smokers to quit (class IIa, level of
evidence B).

4. Hyperlipidemia
Patients with ischemic stroke or TIA with elevated
cholesterol, comorbid coronary artery disease, or evi-
dence of an atherosclerotic origin should be man-
aged according to National Cholesterol Education Pro-
gram II guidelines, which include lifestyle modification,
dietary guidelines, and medication recommendations
(class I, level of evidence A). Statin therapy is recom-
mended and the target goal is low-density lipoprotein
cholesterol of ≤100 mg/dL and low-density lipoprotein
of ≤70 mg/dL for very high risk patients with multiple
risk factors (class I, level of evidence A).19

5. Atrial fibrillation
Atrial fibrillation is an independent risk factor for
stroke.33 The attributable risk of stroke from atrial
fibrillation increases with age. In the 80 to 89 year-
old age group, the attributable risk of stroke is 23.5%.
Approximately 18% of patients with stroke have newly
diagnosed atrial fibrillation with an additional 4.4%
of patients with intermittent atrial fibrillation noted
within 14 days after stroke. Up to 92% of these patients
continue to have atrial fibrillation in a chronic or
paroxysmal form.34 Strokes from atrial fibrillation are
frequently preceded by TIAs and are often devastat-
ing large-vessel cortical strokes. Adjusted-dose war-
farin reduced stroke in patients with atrial fibril-
lation by 62%; absolute risk reductions were 2.7%
per year for primary prevention and 8.4% per year
for secondary prevention. Aspirin reduced stroke in
patients with atrial fibrillation by 22%; absolute risk
reductions were 1.5% per year for primary preven-
tion and 2.5% per year for secondary prevention.35

Anticoagulation with warfarin is the standard of care
treatment and the only proved treatment for pre-
vention of stroke in patients with atrial fibrillation
(class IA).36 For patients with ischemic stroke or
TIAs with persistent or paroxysmal atrial fibrillation,
adjusted-dose warfarin (target international normal-
ized ratio 2.0–3.0) is recommended (class I, level of
evidence A).

For those with atrial fibrillation and docu-
mented contraindication for anticoagulation, aspirin
325 mg/day is recommended (class I, level of evidence
A). Severe congestive heart failure has also been asso-
ciated with increased risk of stroke. Unlike atrial fibril-
lation, the benefit of anticoagulation for patients with
severely reduced systolic function but without atrial fib-
rillation is still unclear (level IIb recommendation).37

Falls risk, cognitive impairment, uncontrolled hyper-
tension, and previous gastrointestinal hemorrhage
should be taken into consideration when mak-
ing a decision to start anticoagulation on older
patients.

6. Carotid and other large-artery stenosis
This invasive management should follow the current
guidelines for prevention of stroke in patients with
ischemic stroke or TIA.
1. For patients with recent TIA or ischemic stroke

within the last 6 months and ipsilateral severe
(70%–99%) carotid artery stenosis, carotid end-
arterectomy (CEA) is recommended (class I, level of
evidence A). For ipsilateral moderate (50%–69%)
carotid stenosis, CEA is recommended depend-
ing on patient-specific factors such as age, sex,
and comorbidities and severity of initial symptoms
(class I, level of evidence A). When CEA is indi-
cated, surgery within 2 weeks is suggested rather
than delaying the surgery (class IIa, level of evidence
B). CEA is the most frequently performed surgical
procedure to prevent stroke and, in 2004, an esti-
mated 98% of CEA procedures were performed in
the United States.2

2. For symptomatic stenosis >70% in lesions that are
difficult to access or when medical conditions or
other conditions increase the risk of surgery, carotid
artery stenting is not inferior to CEA (class IIb, level
of evidence B).

3. External carotid/internal carotid bypass surgery is
not routinely recommended (class III, level of evi-
dence A). Safety and efficacy clinical trials are ongo-
ing to determine whether bypass surgeries are ben-
eficial for patients with complete occlusion of the
carotid arteries.

4. Endovascular treatment may be considered for
patients with extracranial vertebral stenosis who
are still symptomatic despite medical therapies
(antithrombotics, statins, and other treatment for
risk factors) (Class IIb, level of evidence C)

5. For patients with significant intracranial stenosis
who are still symptomatic despite medical ther-
apy, the usefulness of endovascular therapy (angio-
plasty and/or stent placement) is uncertain and
is considered investigational (Class IIb, level of
evidence C)

7. Obesity
Although the relationship of obesity and stroke is com-
plex, obesity is strongly related to several risk fac-
tors for stroke including hypertension, diabetes, and
hyperlipidemia.30 Weight reduction is recommended
to control blood pressure (Class I, level of evidence
A).4 The recommended goal is a BMI between 18.5
and 24.9 kg/m2 and a waist circumference of ≤35 in
for women and ≤40 for men (class IIb, level of evi-
dence C).30

8. Physical inactivity
Moderate-intensity physical exercise for at least 30 min-
utes may be considered to reduce the risk of recurrent
stroke (class IIb, level of evidence C).30
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9. Postmenopausal hormone replacement therapy
The incidence of stroke is higher in postmenopausal
women compared with premenopausal women. It is
still uncertain that this increased incidence results
from age, hormone status, and/or the role of hor-
mone replacement therapy. The result of The Heart and
Estrogen/Progestin Replacement Study did not show
any reduction in stroke risk with the use of com-
bined progesterone and estrogen (conjugated equine
estrogen 0.625 mg) and medroxyprogesterone acetate
(2.5 mg).38 Some clinical studies showed an increased
incidence of stroke in postmenopausal women who use
conjugated equine estrogen (Premarin) or a combina-
tion of estrogen plus progestin (PremPro).39,40

10. Dietary factors
Sodium intake ≤2.3 g/day (100 mmol/day), and potas-
sium intake >4.7 g/day (120 mmol/day) is recom-
mended for patients with hypertension (class I, level
of evidence A). A diet that is rich in fruits and vegeta-
bles may lower the risk of stroke and may be considered
(class IIb, level of evidence C).4

As in acute stroke treatment, many clinicians avoid aggres-
sive secondary prevention treatments for stroke in the elderly
population. This may be from concern for adverse events
or drug interactions. Some physicians are also reluctant to
institute and maintain aggressive secondary prevention regi-
mens because of the lack of evidence-based studies regarding
the cost-effectiveness of such therapies in the elderly popu-
lation.41

Community education to help recognize the signs and
symptoms of stroke is the first and most important step toward
the improvement of stroke care. This education should also
include immediate use of 911 to alert and transport possible
stroke patients. For elderly individuals who live alone, the use
of alarm systems (such as Lifeline) may be beneficial, especially
after falls and with difficulty reaching a phone. A study showed
that patients older than the age of 65 years were less likely than
those younger than 65 years to know the signs or symptoms of
stroke (28% vs. 47%).42

Antiplatelet Agents for Secondary Prevention of Stroke

Aspirin (50 mg–325 mg daily), a combination of aspirin and
dipyridamole, or clopidogrel is recommended to reduce the
risk of stroke in patients with noncardioembolic ischemic
stroke or TIA (class I, level of evidence A). The combination
of aspirin and extended-release dipyridamole may be more
favorable compared with aspirin alone (class IIa, level of evi-
dence A) and clopidogrel may be considered instead of aspirin
(class IIb, level of evidence B).36 There is no proved benefit
of stroke risk reduction for the combination of antiplatelets,
and the risk of bleeding was higher in the dual antiplatelet
group.43,44

Prevention of Associated Morbidities: Rehabilitation
and Outcome in Stroke

Stroke rehabilitation begins during acute hospitalization as
early as possible to optimize the functional outcome. The pri-
mary goal of rehabilitation is to prevent complications (such
as deep vein thrombosis or pressure ulcers), minimize impair-
ment, and maximize function. A swallowing study should be
done prior to oral intake because dysphagia occurs in 45%
of all patients with stroke. Monitoring of nutritional intake
is also important to prevent malnutrition.45 Periodic turning
in bed and a thorough examination for the presence of pres-
sure ulcers should be done daily (evidence level C). A Foley
catheter should be used cautiously because of the risk for infec-
tion. Constipation is also common in the acute stroke set-
ting and use of laxatives or stool softeners may be helpful.45,46

Depression is commonly seen after stroke and can be diffi-
cult to diagnose because of other symptoms such as apha-
sia or neglect. Several studies showed that the treatment of
depression can improve rehabilitation outcomes (evidence level
A).45,47 Selective serotonin reuptake inhibitors are the pre-
ferred agents, mainly because of the high incidence of anti-
cholinergic effects caused by tricyclic antidepressants in elderly
patients.

Age is one important factor in the outcome of stroke. In
one study of stroke patients older than 65 years, the disabilities
at 6 months poststroke were as follows:48

1. 50% with hemiparesis;
2. 30% unable to walk without assistance;
3. 26% were dependent in activities of daily living;
4. 19% with aphasia;
5. 35% with depressive symptoms;
6. 26% live in a nursing home.

Older patients, however, also show comparable improve-
ment during rehabilitation, and intensive rehabilitation should
not be withheld in stroke patients simply because of advanced
age.49

Stroke and Dementia (Vascular Cognitive Impairment)

Several studies report that stroke significantly increases the risk
of dementia, especially in patients who have mild cognitive
impairment prior to a stroke. Stroke increases the odds of sub-
sequent dementia fivefold compared with individuals without
stroke. In 68% of stroke patients with dementia, the diagnosis is
made within 1 year after the stroke.50 In the Framingham study
during the 10-year follow-up period, dementia developed in
19.3% of the stroke patients compared with 11.0% of matched
controls. This result was independent of age, sex, education,
hemispheric location, and type of stroke.51 The mechanisms
by which stroke increases the risk of cognitive decline are not
clear.50–53
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The elderly are affected by many neurological symptoms as they
age, which often have an impact on their health, ability to func-
tion, and overall quality of life. This chapter will examine some
of the most common complaints and symptoms encountered
by the primary care provider. The main goal is to distinguish
the cause(s) and to determine the best course of action. Many
of these symptoms can be evaluated and treated by the patient’s
primary care provider, whereas some may require consulting
with a neurologist. This chapter will discuss the following top-
ics: gait dysfunction, sensory loss, seizures, headaches, weak-
ness, tremor, and parkinsonism.

GAIT DISORDERS

General Concepts

Gait impairment is a significant cause of morbidity and mor-
tality in the elderly. As many as 15%–20% of patients older
than 65 years will suffer from gait impairment, often requiring
an assistive device. This percentage increases with age, with an
estimated 40%–50% of those older than 85 years, and up to
70% in those older than 90 years.1

Gait impairment leading to falls in the elderly represents
the most common cause of injury.2 Some 30% of all elderly
will fall at least once annually, with the risk as high as 50% of
those older than 80 years. In addition, 50% of long-term care
residents will fall at least once annually.3 One-half of all falls
are related to gait impairment and another one-third to balance
impairment or postural instability.4

Normal locomotion depends on intact motor and sen-
sory systems to maintain equilibrium and balance. The sensory
input from vestibular, peripheral nervous, and visual systems
is integrated by the cortex, cerebellum, and basal ganglia. The
body also uses anticipatory and reactive postural reflexes to
maintain equilibrium in response to environmental changes.

Disruptions or lesions in any of these structures may result in
gait impairment.

Historically, slowed gait has been considered a natural part
of the aging process; however, this is no longer thought to
be true. Some of the common changes seen with advanc-
ing age include bent posture, slower pace, shortened stride,
increased time in double support phase, truncal and limb rigid-
ity, widened base, and en bloc turning.3 For the majority of
elderly patients, gait speed declines by 12%–16% each decade,
stride length shortens, and step frequency increases. The time in
double support phase increases from 18% in younger patients
to 26% by the age of 70 years.5 The distinction between the
so-called senile gait of the elderly and a true pathological gait
is often controversial. In general, a disabling gait, one that
causes functional impairment, no matter what the age, should
be investigated thoroughly for a potentially reversible cause.

Differential Diagnosis

Most gait disorders develop insidiously and may go unnoticed
by the patient. Caregiver reports are often necessary for an
accurate history. Patients may describe gait impairment in gen-
eral terms such as “I’m off balance” or “I feel weak.” Care-
givers may narrow the differential by reporting that the patient
appears “drunk” (suggesting cerebellar ataxia) or that the feet
appear “frozen to the ground” (suggesting an extrapyramidal
gait disorder).

The differential diagnosis of gait impairment is extensive.
Please refer to Table 14.1 for a complete list. We will focus on
some of the gait disorders most commonly encountered by the
primary care provider. Complicating the diagnosis is the fact
that gait impairment in the elderly may be multifactorial, so
that several causes may be seen in the same patient.

Associated symptoms are often helpful in localizing the
lesion and narrowing the differential (refer to Table 14.2).
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Table 14.1. Causes of Gait Disorders in the Elderly

Structural disorders

■ NPH

■ Neoplasms

Vascular

■ Multiinfarct state/Binswanger disease

■ Stroke

■ Subdural/Epidural hematoma

■ Subarachnoid hemorrhage (uncommon)

■ Spinal cord arteriovenous malformation

Neurodegenerative disorders

■ PD

■ Huntington’s disease

■ Anterolateral sclerosis

■ Alzheimer’s disease

■ Frontotemporal dementia

Hereditary disorders

■ Spinocerebellar ataxia

Myelopathy

Acquired metabolic/nutritional disorders

■ Diabetic neuropathy

■ Wernicke–Korsakoff syndrome

■ Vitamin B12 deficiency/Subacute combined degeneration

Infectious diseases

■ Tertiary syphilis/Tabes dorsalis

Demyelinating diseases

■ Multiple sclerosis

■ Guillain-Barré Syndrome

Autoimmune/inflammatory disorders

Systemic lupus erythematosus, Sjögren, myasthenia gravis,
sarcoid, vasculitis

Trauma

Toxins and drugs

■ Neuroleptics

■ Sedative-hypnotic agents

■ Anticonvulsants

Patients with sensory neuropathy causing ataxia often com-
plain of distal paresthesias and sensory loss. Sensory ataxia is
classically associated with more difficulty at night or in the
dark, when visual input is limited. Lumbar nerve root compro-
mise generally causes radicular or radiating back or leg pain
and would generally not cause gait impairment unless affecting
multiple lumbar root levels. Myelopathy or spinal cord com-

Table 14.2. Localization by Associated Signs and Symptoms

Sign Diagnoses to Consider

Dementia, cognitive impairment NPH

Nystagmus Vestibular, cerebellar, or
brainstem dysfunction

Dysarthria Cerebellar, basal ganglia, or
corticobulbar dysfunction

Rigidity, tremor, bradykinesia Parkinsonism

Hyperreflexia, spasticity with
Babinski sign

Corticospinal tract disease

Sensory loss, paresthesias,
hyporeflexia

Peripheral neuropathy

Dizziness, vertigo Vestibular disease

pression is often associated with muscle weakness and spasticity
unless the pathological entity affects the dorsal columns in
which sensory symptoms predominate. Concomitant memory
and cognitive issues suggest a cerebral cause such as normal-
pressure hydrocephalus (NPH), although dysarthria, depend-
ing on its quality, suggests cerebellar, basal ganglia, or hemi-
spheric disease. Vestibular disorders such as labyrinthitis or
Ménière’s disease are often recognized more by the disequi-
librium or vertigo that they cause than the gait impairment.
Extrapyramidal disorders may initially lead to a primary gait
disorder, but inevitably associated features such as tremor,
rigidity, and bradykinesia emerge. Sudden gait failure generally
implies a catastrophic medical illness, such as stroke, medica-
tion toxicity, infection, meningitis, or myocardial infarction.

Examination

A general gait screen should be incorporated into every
encounter with the patient and begins by simply watching a
patient enter or exit the examination room. Features of gait
that should be observed include stance, base, initiation, veloc-
ity, stride length, cadence, fluidity of movements, and deviation.
Patients should be observed walking normally, in tandem, and
briefly on heels and toes to assess for distal muscle strength.
Romberg testing and pull testing should also be performed to
assess postural stability. Table 14.3 lists physical findings that
may lead to the diagnosis.

A person with a normal gait pattern will hold their body
erect, head straight, feet slightly apart, with both arms hanging
loosely at the sides and will move forward easily with the oppo-
site leg. Hips and legs flex with each step, whereas the ankle
dorsiflexes. The heel strikes the ground first, moving smoothly
along the sole and pushing off with the toes. Stride length
should be equal with each step. Some abnormalities may only
be elicited through gait testing with obstacles or distractions,
such as walking through a doorway or over objects on the floor.
Examination of footwear for pattern of wear may also be useful.
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Table 14.3. Physical Findings and Diagnosis of Gait Disorders

Maneuver/Condition Finding Implication

Sitting Unable to sit upright Profound imbalance and/or weakness

Titubation (tremor of the trunk and head) Cerebellar disease

Leaning to one side Hemiparesis or basal ganglia disorder

Rising from chair Unable to rise without using arms to push-off Proximal muscle weakness (myopathy), arthritis,
or basal ganglia disorder

Standing Wide-based stance Cerebellar disease, dorsal column dysfunction

Stiff neck and head, avoiding motion Vestibular disease, pain

Unstable with sternal nudge Back problems or neurological problems

Walking on toes and heels Peripheral neuropathy

Gait Freezing or start hesitation Parkinsonism

Reduced arm swing Parkinsonism

Involuntary movements Huntington’s disease, basal ganglia disease

Turning Widened base, extra steps rather than pivoting on
one foot

Cerebellar disease, hemiparesis, reduced
proprioception

En bloc turns Parkinsonism, cautious gait, frontal lobe gait

Romberg sign Sway/instability with eyes closed Impaired proprioception

The Get Up and Go Test is a timed test in which the patient
is observed rising from a chair, walking 3 m, turning around,
and returning to the chair. A score of less than 10 seconds is
considered normal, greater than 14 seconds is abnormal,
whereas a time greater than 20 seconds indicates severe gait
impairment. Although useful as a screen for functional capa-
bilities, this test cannot distinguish between different causes of
a gait disorder.

Evaluation

In most cases, careful history-taking and simple observation
of the patient in motion will help to narrow the differential
diagnosis. The laboratory evaluation will depend on the ini-
tial presentation, findings on physical examination, and may
include complete blood count, metabolic panel, fasting blood
glucose, glycosylated hemoglobin, erythrocyte sedimentation
rate (ESR), rapid plasma reagin, thyroid-stimulating hormone,
vitamin B12, folic acid levels, and brain imaging with com-
puted tomography (CT). Additional testing if indicated may
consist of magnetic resonance imaging (MRI), electromyogra-
phy (EMG), and nerve conduction study (NCS). Special gait
tests exist to define an unusual gait and to clarify its cause.

Gait Patterns and Select Causes

Parkinson’s disease (PD) and parkinsonism lead to a slow
gait with shortened stride length, and low step height, often
described as shuffling. When trying to walk faster, patients
with parkinsonism tend to increase step speed out of propor-
tion to stride length or step height. In the earliest stages of PD,

gait impairment is very subtle, with patients noting dragging
of one leg or difficulty getting in and out of a car or low seat.
The typical posture of a patient with PD consists of flexion of
the neck, elbows, waist, and knees. Hesitation and freezing may
occur on initiating gait, turning, and maneuvering through a
doorway. The term festination refers to the short accelerating
steps that occur when the center of gravity is moved forward,
leading to forward propulsion, and the need for the legs to
race to catch-up with the upper body. When making a turn,
the upper and lower body move as a unit, with decreased arm
swing and hip rotation, so-called en-bloc turning. Loss of pos-
tural stability is generally a late manifestation of idiopathic PD.
Table 14.4 reviews the most common gait patterns encountered
in the geriatric population.

Frontal lesions lead to a gait pattern similar to a parkinso-
nian gait. In contrast to a parkinsonian gait, the gait is often
more clumsy-appearing, ataxic, and unsteady with difficulty
initiating gait. Patients with frontal lesions tend to hold their
trunk upright, appear stiff, have a wide-based gait, and show
prolonged time in double support phase.6 Patients are prone
to falling backward. Frontal lesions often lead to a magnetic
gait, referring to the appearance that the feet are stuck to the
ground. The lower body is predominantly involved, so that arm
swing is preserved and may even be exaggerated when a patient
attempts to “release” the legs from the ground. Gait initiation
fails, but patients show improvement with continued walking.
The term “gait apraxia” is used to describe the fact that gait is
impaired despite preserved sensation, muscle strength, and leg
movements not related to walking. Associated frontal lobe signs
such as primitive reflexes (e.g., snout, grasp, or suck), cognitive
impairment, or disinhibited behaviors may be present.
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Table 14.4. Gait Patterns

Type of Gait Description Associated Signs Causes

Parkinsonian Short-stepped, shuffling, with hips,
knees, and spine flexed, festination, en
bloc turns

Bradykinesia, muscular rigidity,
postural instability, rest tremor,
reduced arm swing

PD, and atypical or secondary
forms of parkinsonism

Frontal gait disorder
(Gait apraxia)

Magnetic, start and turn hesitation,
freezing, marche petit pas

Frontal lobe signs, dementia,
incontinence

NPH, multiinfarct state, frontal
lobe degeneration

Sensory ataxia Unsteady, worse without visual input
and at night

Romberg sign present, impaired
position and vibratory sensation,
distal sensory loss

Sensory neuropathy,
neuronopathy, dorsal column
dysfunction

Cerebellar ataxia Wide-based, staggering gait Dysmetria, dysarthria,
dysdiadochokinesia, postural
instability, Romberg sign present,
nystagmus, titubation, impaired
check, rebound, intention tremor

Cerebellar degeneration, stroke,
drug or alcohol intoxication,
thiamine and B12 deficiency,
multiple sclerosis

Vestibular ataxia Unsteady gait, falling to one side,
postural instability

Vertigo, nausea, nystagmus, normal
sensation, reflexes, strength

Acute labyrinthitis, Ménière
disease

Steppage gait Resulting from foot-drop, excessive
flexion of hips and knees when
walking, short strides, slapping quality,
tripping

Atrophy of distal leg muscles, loss of
ankle jerk, distal sensory loss and
weakness foot drop

Motor neuropathy

Waddling gait Wide based, swaying, toe-walk, lumbar
lordosis, symmetrical

Proximal muscle weakness of lower
extremities, hip dislocation, use arms
to get up from chair

Myopathy, muscular dystrophy

Antalgic gait Limping, unable to bear full weight,
limited range of motion, slow and
short steps

Pain worsening with movement and
weight-bearing

Degenerative joint disease,
trauma

Hemiparetic Extension and circumduction of weak
and spastic limb, flexed arm

Face, arm, and leg weakness,
hyperreflexia, extensor plantar
response

Hemispheric or brainstem lesion

Paraparetic Stiffness, extension, adduction, and/or
scissoring of both legs

Bilateral leg weakness, hyperreflexia,
spasticity, extensor plantar responses

Spinal cord bilateral cerebral
lesions

Dystonic Abnormal posture of foot or leg,
distorted gait, foot dragging,
hyperflexion of hips

Worse with the action of walking,
may improve when walking backward

Choreic Irregular, dancelike, slow and
wide-based, spontaneous knee flexion
and leg rising

Choreoathetotic movements of upper
extremities

Huntington’s disease, levodopa
induced dyskinesia

Cautious gait Wide-based, careful, slow, like walking
on ice, arms and legs abducted, en bloc
turns

Associated with anxiety, fear of
falling or open spaces

Post-fall syndrome, visual
impairment, deconditioning

Psychogenic Bizarre and nonphysiological gait, rare
fall or injury, lurching, “astasia abasia”

Give-way weakness, absence of
objective neurological signs

Factitious, somatoform
disorders or malingering

Frontal gait impairment is thought to arise because of a dis-
connection among frontal, basal ganglia, brainstem, and spinal
cord gait centers. A wide variety of pathological conditions
lead to frontal lobe dysfunction including NPH, diffuse cere-
brovascular disease, and frontal degenerative conditions such
as frontotemporal dementia, or progressive supranuclear palsy
(PSP).

Communicating hydrocephalus or NPH is an often misun-
derstood and potentially underdiagnosed entity. Early recogni-
tion of the condition is imperative, because it may be reversible

in the proper clinical setting. Classically, NPH is associated
with the triad of gait impairment, urinary incontinence, and
dementia; however, the full triad is not usually present. Further-
more, the course may be chronic and progressive, mimicking
a neurodegenerative disorder; acute or subacute, mimicking a
vascular insult; or static. Gait impairment is usually the first
symptom that develops, with memory and urinary symptoms
following later. The gait is often wide-based, and unsteady,
characterized by small short steps with the feet barely lifting off
the floor.
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Table 14.5. Cerebellar Signs and Symptoms

Gait ataxia

Titubation

Dysmetria, past-pointing

Nystagmus

Impaired check

Rebound

Dysdiadochokinesia

Scanning dysarthria

Intention tremor

The diagnosis of NPH relies highly on clinical suspicion,
and the finding of enlarged ventricles on brain imaging (CT
or MRI). It is important to differentiate between ventricular
enlargement from hydrocephalus and so-called hydrocephalus
ex vacuo that results from cerebral atrophy. This latter entity
is characterized by both ventricular enlargement and increased
sulcal size, and it occurs as a result of neurodegenerative diseases
and aging. In addition, communicating hydrocephalus needs
to be differentiated from obstructive hydrocephalus, which is
caused by an obstruction along the ventricular system.

Confirmatory testing includes a large volume lumbar
puncture (the so-called tap test), which involves removal of
30–40 mL of spinal fluid with careful examination of gait and
cognitive function before and after the procedure. A patient
with NPH will have a dramatic response to the procedure.
Although a positive response to the tap test confirms the diag-
nosis, in practice, issues that may confound the test include
an inability to remove a sufficient volume of spinal fluid, and a
clinical examination that is not sensitive enough to detect subtle
improvements, delayed improvement, and placebo response.

Patients with an indeterminate response may benefit from
observation with a 3-day lumbar drain placed by a neurosur-
geon. The procedure increases the ability to detect responders
and often helps to confirm the potential benefit of controlled
drainage of fluid, before resorting to a permanent shunt. A
ventriculoperitoneal shunt is the definitive treatment of choice,
although other procedures such as third ventriculostomy may
be considered by the surgeon.

Cerebellar lesions cause gait ataxia in combination with a
wide variety of signs and symptoms (Table 14.5). The gait is
jerky, clumsy, and unsteady. The stance and base are broad.
There is often truncal sway when sitting or standing. Patients
are aware of the imbalance and take great effort to ambulate.
Lurching of the body may occur as the patient overcompensates
to maintain balance. Stepping, direction, distance, and timing
are irregular. Step height and stride length are reduced. Tandem
gait is impaired because of improper response to postural sway.

Patients with cerebellar dysfunction demonstrate dysmetria
with past-pointing on finger-to-nose testing. Speech becomes

ataxic or scanning with variations in rhythm, volume, and
pitch. Rapid alternating movements show impaired rhythm or
dysdiadochokinesia, which is demonstrated by rapid tapping
of the hand or foot. In the geriatric population, acute cerebel-
lar ataxia is generally from a vascular insult whereas chronic,
progressive ataxia is likely from a neurodegenerative process.
Subacute ataxia may be related to infection, nutritional defi-
ciency, or autoimmune disorder. Multiple sclerosis is a common
cause of acute ataxia in young adults. In the geriatric popula-
tion, acute or subacute ataxia without a structural cause on
MRI is suggestive of paraneoplastic cerebellar degeneration.
Hereditary spinocerebellar ataxias are marked by an autosomal
dominant pattern of inheritance, onset in the 3rd–5th decades,
and progressive loss of function.

Sensory polyneuropathy leads to ataxia when dorsal column
or large fiber sensory loss occurs. A Romberg sign is often
present. Proper examination for a Romberg sign consists of
having the patient stand with feet together and eyes closed.
Therefore, testing for a Romberg sign would be impractical, if
the patient is unsteady with eyes open. See Sensory loss section
for further details.

Spastic Gait
Corticospinal tract lesions anywhere along its course from

the cerebrum to spinal cord will cause weakness and spastic-
ity. Spasticity is defined as increased tone to passive range of
motion. Bilateral corticospinal tract lesions caused by spinal
cord injury or cerebral palsy will lead to a “scissoring” gait.
Both legs are spastic, extended, and internally rotated. The hips
adduct excessively.

Hemiparetic gait is caused by a unilateral lesion of the
corticospinal tract that most commonly occurs after a stroke.
The weak leg is spastic, stiff, and extended and circumducts
or makes an arc so that the foot can clear the ground. The
weak arm is usually flexed at the elbow and pulled toward the
chest.

Waddling gait is associated with weakness of hip girdle mus-
cles leading to the dropping of the pelvis toward the swinging
leg and compensatory lean toward the standing leg.

Steppage gait occurs as a result of foot drop as the knee and
hip flex excessively to compensate for foot drop. Slapping of
the feet to the ground may occur as well.

Cautious gait is commonly observed in the elderly who
have suffered a fall, usually a severe accidental fall resulting in
injury. Acute anxiety develops surrounding the risk of falling
again. Physical activity is often decreased and agoraphobia may
develop. The appearance of the gait mimics the gait of a normal
person walking on ice. The arms are tense, stance is wide based,
and the body turns en bloc. Once a patient has found physical
support, the gait is improved.

Patients with acute vertigo resulting from vestibular disease
may appear ataxic and this condition mimics a cerebellar syn-
drome. Patients often deviate or veer to the side of the lesion
while walking. Nystagmus is present with eyes open. Sensory,
strength, and reflexes should be normal.
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Treatment
Treatment of gait disorders involves addressing reversible

causes and treating chronic medical conditions that exacer-
bate the gait problems. Physical and occupational therapy can
improve strength, balance, and confidence. Medications should
always be evaluated with special attention to psychotropic med-
ications and anticholinergic or antihistaminergic agents. Other
treatment modalities include assistive devices, adaptive equip-
ment training, drivers training, and nutritional counseling.
Although not rigorously studied, exercise programs such as
pilates, yoga, and Tai chi are thought to improve balance and
gait.

In addition to dopaminergic agents for PD and ventricu-
loperitoneal shunting for NPH, there are very few specific phar-
macological agents for gait disorders. Amantadine, buspirone,
and acetazolamide have shown mixed results in patients with
cerebellar ataxia.

SEIZURES

General Concepts

Seizures are thought of primarily as a childhood disease or
as a chronic disease that continues from an early age. Seizures,
however, have a bimodal incidence, with the first peak in the first
year of life, and a second peak in the elderly starting at the age
of 60 years.7 In fact, 25%–50% of all new-onset seizures occur
in those older than the age of 65 years, and 25% of all epileptics
are elderly.8 Seizure types also differ between the elderly and
younger patients. Although the most common type of seizures
in children are febrile seizures or tonic–clonic seizures, the
most common type in elderly patients are partial seizures with
or without secondary generalization. A seizure is classified as
partial when the involvement is confined to a specific area of the
brain, whereas a generalized seizure involves the entire brain. A
symptomatic seizure is defined as a provoked event that is not
expected to recur in the absence of the specific trigger.8

The incidence of first-time seizures in the elderly increases
starting at the age of 60 years, with an estimated annual inci-
dence of 100/100,000 by the age of 65 years.7 There are 2.3 mil-
lion Americans living with epilepsy. Approximately one quarter
of this number are older than the age of 65 years and 11% are in
long-term care facilities. The most common causes of seizure in
this age group include poststroke seizure, intracranial tumors,
toxic-metabolic disturbances, and head injuries. Thirty per-
cent of first-time seizures are idiopathic, that is, with no known
cause identified after workup has been completed.9 In fact,
patients older than 75 years of age have the highest prevalence
of unprovoked seizures of any other age group.

Epilepsy is defined as recurrent, unprovoked seizures that
are expected to recur in the absence of treatment.8 The risk of
recurrence is 12% in the elderly.10 Poststroke seizure represents
the most common cause of new-onset seizure and epilepsy in
the elderly, accounting for one third–one half of all cases. In
another one third–one half of all cases of epilepsy the cause is

unknown or cryptogenic. These seizures are likely from vascular
causes, as most of these patients have vascular comorbidities or
risk factors, including cerebrovascular disease, hypertension,
hypercholesterolemia, coronary artery disease, or peripheral
vascular disease.

Most younger patients who present in status epilepticus
have tonic–clonic convulsions. A number of elderly patients
will, however, present without visible convulsions. This type of
seizure is referred to as nonconvulsive status epilepticus, and it
can be a very hard to diagnose. Elderly patients may present with
mental status changes, ranging from confusion and lethargy
to frank psychosis and coma. The absence of visible convul-
sions can often lead to misdiagnosis and therefore inadequate
management. Electroencephalography (EEG) performed dur-
ing status episodes will demonstrate focal rhythmic discharges
in the frontotemporal regions. The majority of cases are caused
by alcohol or benzodiazepine withdrawal, acute organ failure,
and drug toxicity.

Clinical Features

Most seizures in the elderly are partial, with or without sec-
ondary generalization and the majority are complex partial
seizures, with origin in the frontal cortex. Elderly patients may
not present with prodromal symptoms such as déjà vu or olfac-
tory hallucinations, which are more common in temporal lobe
epilepsy. In addition, geriatric patients are less likely to have
facial and motor automatisms and are much more likely to
report nonspecific symptoms, such as dizziness, paresthesias,
myalgias, confusion, fatigue, and clumsiness.8 The elderly are
likely to have a prolonged postictal period, which may last sev-
eral days to weeks. Many are misdiagnosed with mental status
changes, confusion, blackouts, memory disturbances, syncope,
dizziness, dementia, transient ischemic attack (TIA), depres-
sion, psychiatric disorder, or metabolic disorder.

Differential Diagnosis

Conditions that may mimic seizure include: cardiac arrhyth-
mias, hypoglycemia, orthostatic hypotension, adverse drug
effects, TIA, vasovagal syncope, drop attacks, transient global
amnesia, rhythmic movement disorders, migraines, and low-
output cardiac syndromes (Table 14.6).11 Thorough evaluation
is imperative in cases in which cardiac disease is suspected, to
avoid missing a life-threatening condition.

Etiology

Poststroke seizures account for 30%–50% of all new-onset
symptomatic seizures in the elderly population.7 The incidence
of seizures occurs after 4%–9% of all strokes, and usually occurs
within the first 2–4 weeks after the event (Table 14.7).8 Acute
poststroke seizure is seen within the first 7 days. A seizure that
occurs more than 7 days after event is considered a remote
seizure. When compared with the general population, elderly
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Table 14.6. Differential Diagnosis of Seizures

Cardiac arrhythmias

Hypoglycemia

Orthostatic hypotension

Adverse drug effects

TIA, CVA

Syncope

Drop attacks

Transient global amnesia

Psychiatric disorder

Sleep disorder

Movement disorders

Migraines

Low-output cardiac syndromes

patients who have had a stroke have a 23-fold increased risk of
having a seizure and a 17-fold increased risk of developing
epilepsy.12 There are certain qualities of strokes that put a
patient at greater risk of having a poststroke seizure. These
include large infarct size, the presence of associated hemor-
rhage, and cortical ischemia. Other risk factors include heavy
alcohol use, history of seizure, loss of consciousness, confu-
sional state, persistent paresthesias, stroke recurrence, and car-
dioembolic cause.12

Metabolic disturbances leading to encephalopathy account
for 6%–30% of seizures.8 The most common metabolic dis-
turbances seen in the elderly include hypoglycemia, nonke-
totic hyperglycemia, hyponatremia, hypocalcemia, uremia, and
hepatic encephalopathy. These represent potentially reversible
causes of new-onset seizures; the risk of recurrence is greatly
reduced if these are addressed and corrected.

Toxins and drugs, both prescribed and illicit, account for
10% of new-onset seizures.8 Polypharmacy and hypersensitiv-
ity place the elderly at higher risk of developing seizures. The
physiological changes in drug metabolism and elimination seen
with aging make the elderly more susceptible to drug toxicity
and more likely to suffer a seizure from alcohol, benzodiazepine,
or barbiturate withdrawal.

Intracranial tumors are responsible for 10%–15% of new-
onset seizures,8 although seizures are not likely to be the pre-
senting symptom of a mass lesion. Tumors commonly present
with confusion, aphasia, or memory loss. The tumors that are
most common in the elderly are meningiomas, gliomas, and
metastatic lesions from a distant primary tumor.

Dementia increases the risk of seizure development. Eight
percent–10% of the geriatric population is affected by demen-
tia. Patients with Alzheimer dementia have a 5–10-fold in-
creased risk of developing a seizure disorder, with up to one
quarter of patients having at least one unprovoked seizure
during the course of their disease process. Most seizures do
not develop until 6 years after the diagnosis of dementia has

Table 14.7. Most Common Causes of New-Onset Seizure in
the Elderly

Poststroke

Metabolic disturbances

Toxins and drugs

Intracranial tumors

Dementia

Head injury and trauma

Subarachnoid hemorrhage

Intracranial infections

been made. The risk increases as the disease progresses; 11% of
patients have had a seizure at 10 years, and 26% by 15 years.12

Patients who have dementia associated with presenilin I or
amyloid precursor protein mutations are at greater risk for
seizures. Dementia predisposes patients to seizure development
by causing epileptogenic foci in the brain with loss of inhibitory
neurons. Changes in neurotransmitters and excitatory ion
channels have also been implicated in seizure activity.13 In addi-
tion, preexisting dementia places patients at an increased risk
for developing seizures in the poststroke period. The comor-
bidity of dementia makes patients more resistant to treatment
of their seizures and may lead to difficulties in management.

Head injury and trauma account for 4%–17% of new-onset
seizures. In addition, 18%–26% of elderly patients with sub-
arachnoid hemorrhage will suffer a seizure, whereas intracra-
nial infections account for less than 3%.8

Evaluation

A thorough history-taking is crucial in making the diagnosis
of seizure. The history should include associated symptoms,
loss of consciousness, time course, medication history, drug
use, medical history (including history of seizures and strokes),
recent or distant head injury, and recent or current fevers and
illnesses. Unfortunately, elderly patients are often alone when
these episodes occur, and a detailed history may not be readily
available. Unless witnessed, the diagnosis may be difficult in
patients with cognitive impairment or dementia. Most patients
are amnestic for the event, and postictal confusion may be
misinterpreted as worsening of dementia.

A complete physical examination should include an eval-
uation for any injuries, including oropharyngeal examination
for possible tongue or buccal mucosa lacerations. The basic
laboratory studies often include complete blood count, elec-
trolytes, blood urea nitrogen, creatinine, liver function tests,
glucose, calcium, magnesium, as well as ESR, thyroid function
tests, rapid plasma reagin, and lipids. Additional studies should
include electrocardiography, EEG, and head CT. Based on his-
tory and physical findings, other considerations include urine
toxicology screen, serum alcohol, lumbar puncture, and blood
and urine cultures.
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A normal EEG does not exclude the diagnosis of seizure,
as only 26%–38% of elderly patients will have epileptiform
abnormalities on a single EEG study.8 Furthermore, an abnor-
mal EEG study does not make a diagnosis of epilepsy, because
focal slowing may be seen in up to one third of all elderly
patients who do not experience seizures. The use of video
and/or ambulatory EEG improves the sensitivity of diagnos-
ing seizures; however, this is not usually indicated with first-
time seizures. Evaluation with EEG can be particularly helpful
in diagnosing nonconvulsive status epilepticus. There are sev-
eral nonspecific EEG findings in acute stroke patients: peri-
odic lateralizing epileptiform discharges, sharp waves, and
focal slowing.12 All elderly patients who present with a new-
onset seizure should undergo brain imaging. MRI is useful
in detecting acute ischemic lesions, small infarcts, cortical
malformations, and neoplasms. Gadolinium-enhanced MRI
increases the sensitivity for infection, neoplasm, and inflam-
matory conditions.

Management

If you are the first responder to a patient who is actively having
a seizure or appears to be in a postictal confused state, close
attention to basic life support is imperative with the goal of pre-
venting injury. The first step in management is to correct any
reversible causes of seizure; for example, toxin exposure, med-
ication overdose or withdrawal, and electrolyte imbalances.
Management for first-time seizure in the elderly should include
measures to prevent future seizures, as well as safety promotion
to prevent injury to self and others. Patients should be coun-
seled about the risks of driving and swimming and should take
showers instead of baths, until a cause can be determined or
until the disorder is under control. Driving restrictions can pose
a significant dilemma for both the patient and physician and
decisions should be based on recurrence risk. There are specific
state laws regarding driving restrictions, and they can usually
be obtained from the state’s department of motor vehicles.

Depression and anxiety are underdiagnosed and under-
treated in the geriatric population and show a strong asso-
ciation with seizures. Twenty percent–55% of patients with
recurrent seizures have signs of depression. Even when epilepsy
is controlled, up to 10% of patients suffer from depression.11

Therefore it is important to screen for these issues in those who
have a history of seizures.

Treatment

The decision of when to start a medication is an ongoing
dilemma. Currently there are no randomized controlled trials
in the geriatric population to define who should be treated and
for how long. Current evidence is Level III and below. In gen-
eral, it is recommended to begin treatment after the second
acute seizure, prolonged first seizure, or when the patient
presents in status epilepticus. For patients with acute cere-
brovascular accident (CVA) or trauma that leads to new-
onset seizures, the current recommendations are to treat with
antiepileptics for a limited time, in those with high risk for

recurrence.8 For unprovoked seizures, treatment with
antiepileptics should be started and continued long term.8

Antiepileptics have been shown to reduce the risk of acute
seizures within the first 7 days after traumatic brain injury, but
they do not decrease the risk of remote seizures or mortality.
The American Heart Association guidelines state that there is no
evidence to start prophylactic agents after ischemic stroke and
few data to support starting antiepileptics in patients who do
suffer a poststroke seizure. There is Level V evidence to consider
prophylactic antiepileptics in hemorrhagic strokes, treating for
1 month and then tapering medication.12

If it is determined that medications are needed to avoid
future seizures, the goal of therapy should be to choose the
lowest effective dose of a single agent. There are specific age-
related physiological changes that occur in the elderly that make
choosing an antiepileptic medication a challenge. The elderly
have decreased lean body mass and decreased protein-binding
capability, which result in altered distribution of medications.
Impaired hepatic metabolism and decreased renal clearance,
both of which decrease by 10% for each decade after 40 years,
lead to slower overall drug metabolism in the elderly.13 There-
fore, lower doses are usually necessary to provide adequate pro-
phylactic treatment. In addition, the elderly will exhibit signs
of toxicity at much lower doses than their younger counter-
parts. It is important to use the antiepileptics carefully in this
population and to monitor blood levels closely, with particular
attention to any signs of toxicity.

Choosing a medication is complicated by the age-related
physiological changes mentioned previously, and there are the
risks of polypharmacy and adverse side effects such as confu-
sion, impaired gait, sedation, tremor, dizziness, visual changes,
hyponatremia (especially with concurrent diuretics), and ver-
tigo. Osteoporosis is an underappreciated side effect of certain
antiepileptic medications. Active bone loss is seen in patients
on long-term phenytoin, phenobarbital, and carbamazepine.
Health care providers should start patients on calcium and
vitamin D supplements for those on long-term antiepileptics
and obtain regular screening dual-energy x-ray absorptiometry
scans.

In general, the newer anticonvulsants are preferred, as
they may have fewer side effects, linear pharmacokinetics, and
decreased incidence of interactions with other medications.
Table 14.8 reviews common medication choices, along with
possible side effects and contraindications that are important
in the elderly. The newer drugs include gabapentin, lamot-
rigine, topiramate, tiagabine, oxcarbazepine, zonisamide, lev-
etiracetam, and pregabalin. When making the choice about
which medications to prescribe, consideration must be given
to comorbid conditions (especially hepatic or kidney dis-
ease), other medications, route of administration, route of
metabolism and excretion, dosing schedule, and expense to
the individual. There is level A, class I and II evidence that
gabapentin and lamotrigine are effective and safe as first-line
agents in elderly patients.14 Carbamazepine has equal effec-
tiveness, but significantly more side effects, which leads to
decreased medication compliance.15 Gabapentin, lamotrigine,
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Table 14.8. Seizure Medications

Considerations in Indications,
Medication the Elderly Side Effects Contraindications Recommendations

Phenytoin Heavily protein bound,
requires lower doses,
high risk for toxicity,
interacts with many
medications

Worsened cognitive deficits,
osteomalacia, increased
falls, liver toxicity, rash,
gingival hyperplasia, GI
upset

Liver and renal disease,
hypoalbuminemia, sinus
bradycardia, SA block,
second and third degree AV
block

Useful in status epilepticus

Carbamazepine∗ High protein binding
and decreased clearance,
use lower and less
frequent doses, many
drug interactions

SIADH, hypertension,
hypotension, rash, GI
upset, dizziness,
somnolence, nystagmus,
diplopia. Black box
warning for aplastic anemia
and agranulocytosis

Arrhythmias, MAO
inhibitors, bone marrow
disorders

Epilepsy, bipolar disorder,
TN

Valproic acid High protein binding,
use lower doses, longer
half-life, increased side
effects in elderly, many
drug interactions
(including lamotrigine)

Weight gain, alopecia, GI
upset, tremor, reversible,
ataxia, dizziness, mood
swings parkinsonism,
thrombocytopenia, liver
toxicity. Black box warning
for hepatotoxicity and
pancreatitis

Hepatic disease, urea cycle
dysfunction

Partial and complex
seizures, mania, migraines

Oxcarbazepine Fewer drug interactions
than carbamazepine

Severe hyponatremia, GI
upset, ataxia, tremor,
vertigo, diplopia, fatigue

Cardiac arrhythmias, CYP
medications

Partial seizures, may
increase alertness and
attention

Gabapentin∗ Well tolerated Somnolence, dizziness,
ataxia, fatigue

Avoid antacids, caution in
renal insufficiency

Little effect on cognition,
few drug interactions,
partial seizures, TN,
peripheral neuropathy,
migraine, social phobia

Lamotrigine∗ Well tolerated Rash common, GI upset,
ataxia, headache, dizziness,
blurred vision

Caution in patients with
cardiac disease

Partial and tonic–clonic
seizure, bipolar disorder.
Little cognitive effect, less
dosage and elimination
issues, may be used in
chronic kidney
disease

Topiramate Decreased cognition,
anorexia, weight loss, renal
calculi, dizziness, motor
retardation, fatigue

Behavior or cognitive
disorders, renal or hepatic
impairment

Partial and tonic–clonic
seizure, migraines

∗ Recommended as first-line agents for elderly patients.

SIADH, syndrome of inappropriate antidiuretic hormone secretion.

and topiramate are effective for monotherapy, although cur-
rently not Food and Drug Administration–approved for this
use.15 In general, benzodiazepines and barbiturates should be
avoided in the elderly, because of the high risk of adverse
side effects, toxicity, and potential for abuse. In patients who
present in status epilepticus, quick management of basic life
support, followed by cessation of seizure is imperative. It is rec-
ommended to start with intravenous diazepam or intravenous
lorazepam, followed by intravenous phenytoin or fosphenytoin
as second-line agents.

As is the case with when to start a patient on medica-
tion, there is also controversy surrounding the decision of if
and when to stop treatment. Most neurologists recommend
weaning attempts only after a seizure-free interval of 2–3 years.
However, some will attempt to discontinue medications after
6–12 months.12 There are a few nonpharmacological treatment
options available, such as vagal nerve stimulation and surgical
interventions; however there is currently no adequate evidence
to recommend for or against these interventions in this age
group.
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Prognosis

The overall incidence of seizure recurrence is 3%–12% in the
elderly; however, the incidence has been shown to be as high as
34% in some studies.10 Recurrence risk increases in patients
who have associated postictal paralysis, abnormal EEG, or
abnormal neurological examination. Patients with history of
CVA, dementia, intracranial tumors, or alcohol abuse are also
at increased risk of recurrence. Eighty percent of patients who
have epileptiform foci on EEG will have recurrent seizures. In
those patients who have a second seizure, the incidence of a
third seizure is 73% at 4 years.10 Mortality of acute onset of
status epilepticus can be as high as 50% in those patients older
than 80 years.8 Up to 70% of patients respond to pharmaco-
logical therapy in poststroke epilepsy. This rate is significantly
lower in patients with preexisting dementia. The majority of
studies do not find that either early or remote seizures increase
the risk of dependency or mortality following a stroke event.12

A seizure itself, however, can be the cause of death, particu-
larly in the case of status epilepticus or recurrent undiagnosed
seizures. Usually, the underlying disease process leading to the
seizure causes more morbidity and mortality than the seizure
itself in the geriatric patient.

SENSORY LOSS

General Concepts

In determining the cause of sensory loss, it is important to
define the distribution of the loss and the sensory modalities
that are effected. Large, myelinated nerve fibers are responsible
for the sensations of proprioception, vibration, pressure, and
touch stimuli. Small, relatively unmyelinated fibers respond to
pain, temperature, and touch stimuli. Pain and temperature
sensations mediated by these fibers reach the dorsal root gan-
glion, cross the spinal cord, ascend in the contralateral lateral
spinothalamic tract, and terminate within the ventral thalamus.
In contrast, position and vibration senses ascend in the ipsi-
lateral dorsal column (cuneate and gracilis fasciculi) and cross
in the medulla (medial lemniscus), reaching the contralateral
thalamus and terminate within the parietal cortex. Because the
two modalities cross at different levels, large lesions of one half
of the spinal cord will often lead to dissociated sensory signs
(so-called Brown-Séquard syndrome).

Specific terms used to describe sensory loss are often used
interchangeably but should be distinguished. Hypesthesia is
defined as a diminished ability to perceive pain, temperature,
touch, or vibration. Anesthesia is the complete loss of the abil-
ity to perceive these sensations. Hyperesthesia is an exagger-
ated sensation to stimuli. Dysesthesia is an altered sensation to
stimuli. Hypalgesia is used to describe decreased sensitivity to
painful stimuli, whereas analgesia is complete loss of sensitivity
to pain. Allodynia is a painful response to a normal, usually
nonpainful, stimuli.16

A mononeuropathy is a disorder of a single peripheral nerve
usually caused by compression or trauma. Mononeuritis or

Table 14.9. Differentiating Central Versus Peripheral
Causes of Sensory Loss

Peripheral Central

Reflexes Decreased or absent Hyperreflexia,
clonus, Babinski
sign

Tone Normal or decreased,
atrophy, fasciculations

Increased tone

Strength Symmetrical, proximal, or
distal weakness

Incoordination
without weakness

Pattern of
sensory loss

Confined to a peripheral
nerve or nerve root
distribution, may be
exacerbated by position
changes, length
dependent stocking-
glove distribution

Presence of sensory
level

Gait Antalgic, steppage,
waddling

Spastic, paraparetic,
hemiparetic

mononeuropathy multiplex refers to multiple single periph-
eral nerve lesions occurring simultaneously or in conjunction
with the same pathological process. The condition is thought
to be related to microvascular infarction of peripheral nerves
either due to diabetes or an immunological disorder such as
cryoglobulinemia.

In the primary care setting, peripheral polyneuropathy is
the most common cause of sensory loss and will be discussed
in more detail in the following section.

History and Localization

A detailed history should include specific symptoms: the time
course over which they have occurred; the distribution and
severity of symptoms; exacerbating factors; medical history;
history of trauma; medication use; over the counter drugs; diet;
toxic exposures, including alcohol, tobacco, and other illicit
drug use; human immunodeficiency virus (HIV) risk factors;
foreign travel; family history; and psychosocial history.

Acute sensory loss may occur after a traumatic neuropathy
or with a cerebrovascular lesion. Subacute sensory symptoms
may be associated with either a central or peripheral demyeli-
nating lesion. Table 14.9 lists the clinical signs that distinguish
central from peripheral lesions. Chronic progressive symptoms
may suggest a toxic neuropathy, metabolic derangement, or
hereditary neuropathy.

The sensory examination can be time consuming and is
often left for last. In general, it is best to use the history to
narrow the localization before an exhaustive sensory examina-
tion is undertaken. For instance, if a patient complains of distal
symmetrical paresthesias and numbness one must consider a
peripheral neuropathy first followed by radiculopathy or spinal
cord lesions. These complaints are unlikely to be caused by a
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Table 14.10. Patterns of Sensory Loss

Type of Sensory Loss Site of Lesion Symptoms Exam Findings Examples

Mononeuropathy Individual peripheral
nerve

Caused by trauma,
entrapment, or
vasculopathy

Numbness, paresthesias in
specific distribution

Sensory loss along one
specific nerve distribution

Carpal tunnel syndrome
(median nerve), ulnar
neuropathy at elbow,
meralgia paresthetica (lateral
femoral cutaneous nerve),
diabetes, pregnancy

Radiculopathy Individual nerve root,
radiation in
dermatome or
myotome

Symptoms may be mild
because of overlap. Present
with severe, intermittent,
lancinating pain,
toothachelike. May be
exacerbated by coughing,
sneezing, or straining

Sensory loss, especially
pinprick along dermatome,
may have tenderness over
nerve

S-1 radiculopathy with
sciatic nerve distribution.
May be caused by diabetes,
trauma, tumor, infection,
herniated disk

Peripheral
neuropathy

Length-dependent
axonal neuropathy,
because of axonal death
and “dying back”

Numbness, paresthesias,
pain in feet, legs > hands.
Pain may be burning,
lancinating, aching,
lightening-like. May also
have areas of hypesthesia

Stocking-glove
distribution. Decreased
pinprick, temperature,
vibration. Decreased or loss
of ankle jerk

Diabetes, alcohol, Vit B12
deficiency, HIV, Lyme,
uremia, vasculitis,
paraneoplastic neuropathy,
amyloidosis, syphilis

Sensory
neuronopathies

Degeneration of dorsal
root ganglion

Difficulty with walking,
balance. Numbness,
paresthesias in hands, feet

Asymmetrical, no motor
loss, sensory ataxia,
decreased vibration,
pinprick, position,
decreased reflexes, normal
strength

Sjögren, Anti-HU
paraneoplastic syndrome,
Vit B6 toxicity, cisplatin
treatment

Cape distribution Central cervical cord Loss of pain and temp only
in shoulders, arms, torso

Tumor, syrinx,
demyelinating disease

Brown-Séquard
syndrome

Hemisection of spinal
cord

Weakness Ipsilateral loss of vibration,
proprioception, weakness.
Contralateral loss of pain
and temperature below the
level of lesion

Brainstem lesion Brainstem Incomplete hemibody, loss
of pain and temperature in
ipsilateral face and
contralateral trunk and
limbs

Wallenberg syndrome
(lateral medulla)

Proximal sensory
loss (rare)

Axonal neuropathy
“bathing suit
distribution”

Weakness, acute onset Proximal motor weakness
or paralysis, sensory loss of
torso and proximal limbs,
loss of proximal deep
tendon reflexes, preserved
patellar reflex

Porphyria, Tangiers disease,
can be seen in diabetes,
brachial plexus neuropathy

Thalamic lesions Thalamus Severe, intermittent pain in
half of body

Complete hemibody,
hyperesthesia in
contralateral hemibody

Lacunar infarcts,
Dejerine–Roussy syndrome

Intracutaneous
sensory loss

Dorsal roots Painless injuries, Charcot
joints

Loss of pain and
temperature sensation in
extensor surfaces of
extremities, malar area

Tabes dorsalis, leprosy

Functional sensory
loss

Psychogenic, somatic Complete loss of sensation Distinct boundaries of
pain, temperature,
vibration loss that are not
anatomically explained

Psychogenic, somatic,
malingering, Münchhausen
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central cerebral lesion. If a patient complains of sensory symp-
toms in one hand, mononeuropathy such as median neuropa-
thy at the wrist (carpel tunnel syndrome) or ulnar neuropathy
should be considered first. A patient with a lateral femoral cuta-
neous nerve lesion (meralgia paresthetica) will often be able to
map out the distribution of the nerve himself or herself. Refer
to Table 14.10 for patterns of sensory loss.

Small-fiber neuropathies may present primarily with neu-
ropathic symptoms of burning, stinging, or cold sensations,
whereas large-fiber neuropathies tend to cause tingling, pins
and needles, and electrical sensations. Dorsal column dysfunc-
tion from tabes dorsalis, B12 deficiency, or demyelination may
be marked by mild, vague distal or diffuse sensory symptoms,
and the patient may demonstrate significant ataxia and postural
instability.

In general, the examination should focus on subjective areas
of sensory loss and should begin with application of the stimuli
in abnormal areas, progressing to normal areas. Using propor-
tions or analogies such as 50% or 50 cents to describe the degree
of sensory loss is often helpful. One may begin by asking the
patient to note that the normal body area is 100% or 1 dollar
and compare that to the abnormal areas that may be 50 cents
or 50%, 25 cents or 25%, and so forth.

Pain sensation should be tested with a safety pin, wooden
tongue depressor, or swab that is snapped and splintered. Facial
expression and grimacing can be helpful in determining the
sensation of pain in patients unable to express pain verbally such
as an aphasic or demented individual. Temperature sensation
may be assessed using a cool piece of metal, such as the end of
a tuning fork or reflex hammer and marching from distal to
proximal limbs.

Position sense can be tested by grasping the great toe or
index finger, making short excursions up or down and asking
the patient to identify the direction of movement. Vibration
sense is tested by applying a 128-Hz tuning fork to the bony
prominence of the great toe joint, medial malleolus, or knee.
Loss of vibration sensation usually occurs in a graded fashion
distally to proximally. Complete loss of vibration sense almost
never occurs proximally at the knees or elbows without affecting
the distal extremities; so again examining the great toe is often
the highest yield. Because most neuropathic conditions tend
to be length dependent and distally predominant, more useful
information may be obtained from examining the feet rather
than the hands.

The Romberg test is a test of integration of position sense
and proper muscle tone, and postural stability. A positive
Romberg test occurs when a patient is able to stand with feet
together, arms extended in front, and eyes open, but then the
patient loses balance when the eyes are closed. The interruption
of visual input leads to complete dependence on the proprio-
ceptive system which when impaired will lead to falls. Patients
with poor position sense classically have more difficulty walking
in the dark or at night.

Spinal cord lesions may cause vague, diffuse numbness, or
paresthesias. A sensory level may be present and is best elicited

using a pin to march up and down both sides of the back, asking
the patient whether or not they feel a significant change in the
sensation at a certain level. The sensory level suggests a lesion
of the anterolateral spinal cord. Additional findings such as the
presence of hyperreflexia, Babinski sign, clonus at the ankles, or
spasticity suggest additional corticospinal tract involvement in
either the spinal cord or cerebrum. Hemisensory loss involving
the face, arm, and leg localizes to the contralateral cerebrum.
Sensory loss or paresthesias are characteristically absent in neu-
romuscular junction disorders, although muscle pain may be
present.

Peripheral Neuropathy

The incidence of peripheral neuropathy increases with age,
affecting 26% of adults 65–74 years of age, and up to 54% of
those older than 85 years.17 Elderly patients with peripheral
neuropathy will have loss of ankle jerk, followed by loss of fine
touch. Predictors of bilateral sensory deficits include increas-
ing age, obesity, vitamin B12 deficiency, lower socioeconomic
status, and concurrent rheumatoid arthritis.17 Peripheral neu-
ropathy may be asymptomatic; however, it is strongly linked
with gait and balance dysfunction, falls and injuries, restless
legs syndrome, leg cramps and pains, cellulitis, ulcers, and
decreased quality of life. The differential diagnosis of peripheral
neuropathy is quite extensive (Table 14.11).

Presentation, Signs, and Symptoms
Patients with a length-dependent peripheral polyneuropa-

thy typically present with complaints of distal numbness and
tingling beginning in the feet. Over time, the symptoms may
slowly progress proximally. Painful or uncomfortable paresthe-
sias, restless legs–like symptoms, imbalance, or gait impairment
may be present. Loss of grip strength, tripping over toes, diffi-
culty getting up out of a chair or holding objects may be present
in sensorimotor neuropathies.

Examination of a patient with suspected peripheral neu-
ropathy should include orthostatic vital signs to exclude auto-
nomic dysfunction. Neuropathies may also cause trophic skin
changes including distal hair loss, edema, and discoloration.
A comprehensive neurological examination should be per-
formed with particular attention to fine touch, position and
vibration sense at the great toe, deep tendon reflexes at the
ankle and patella, and gait testing. Table 14.12 describes
physical exam findings in patients with peripheral neuro-
pathy.

Reflexes are often decreased or absent at the ankle in patients
with peripheral neuropathy. There is loss of sensitivity to one
or more sensory modalities, muscle wasting, weakness of lower
extremities, or fasciculations. Other findings include weakness
in dorsiflexion of the toes and feet, hammertoes, and pes cavus
may also be found. Because of the nerve length dependency of
polyneuropathy, the hands are generally not involved until the
sensory loss in the legs reaches the knees.
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Table 14.11. Differential Diagnosis of Peripheral Neuropathy

Metabolic Disease Infectious Disease

Diabetes HIV, acquired immunodeficiency
syndrome

Hypothyroidism Lyme disease

Acromegaly Leprosy

Hypophosphatemia

Nutritional deficiencies Toxin/Medication

Vitamin B12 deficiency Carbon monoxide

Folate deficiency Organophosphates

Thiamine deficiency Glue sniffing

Alcoholic disease Lead

Niacin deficiency Arsenic

Pyridoxine (B6) deficiency Cisplatin

Vitamin E deficiency Ethylene oxide

Acrylamide

Rheumatological diseases Vincristine

Rheumatoid arthritis Mercury

Systemic lupus erythematosus Gold

Polyarteritis nodosa Thallium

Amyloidosis Thalidomide

Sarcoidosis

Malignancy

Renal cell carcinoma

Myeloma

Lymphoma

Lung carcinoma

Table 14.12. Painful Peripheral Neuropathies

Type of Neuropathy Exam Findings EMG/NCS

Diabetic peripheral
neuropathy

Reduced or absent
reflexes, distal sensory
loss, +/− orthostatic
hypotension

Abnormal

Idiopathic, small-fiber
neuropathy

Reduced pinprick in
legs, otherwise
normal exam

Often normal

Inherited neuropathy Pes cavus or hammer
toes, reduced reflexes
and distal sensation

Abnormal

Connective tissue
disease

Reduced reflexes and
sensation

Abnormal

Vasculitis Multifocal findings Abnormal

Evaluation
An initial evaluation for the cause of neuropathy should

include urinalysis with attention to protein and glucose lev-
els, complete blood count, ESR, vitamin B12, folate, fasting
blood glucose, blood urea nitrogen, creatinine, and thyroid-
stimulating hormone.

Referral to a neurologist may be indicated for confir-
mation and electromyogram (EMG) and nerve conduction
studies (NCS). These studies are helpful in distinguishing
mononeuropathy, polyneuropathies, and radiculopathies from
myopathies and neuromuscular junction disorders. Prognostic
information can also be obtained by differentiating between
axonal or demyelinating disorders.

Second-tier testing may include serum and urine protein
electrophoresis, oral glucose tolerance test, and a rheumatolog-
ical screen including angiotensin-converting enzyme, antinu-
clear antibody, antineutrophilic cytoplasmic antibodies, and
Sjögren antibodies. Anti-Hu antibody should be ordered to
exclude a paraneoplastic neuronopathy from small cell lung
cancer. An examination of the cerebrospinal fluid may reveal
signs of inflammation (chronic inflammatory demyelinating
polyneuropathy [CIDP]), infection, or neoplasm.

Etiology
Diabetes is the most common cause of peripheral neuropa-

thy in the United States. Twenty-eight percent–45% of diabetics
older than the age of 40 years suffer from some sort of periph-
eral neuropathy, defined as at least one area of loss of sensation
with monofilament testing.18 Not all diabetic patients will have
neuropathy and not all neuropathy is caused by their diabetic
disease. Up to a one third of cases were found to be caused
by concurrent vasculitic disease, CIDP, alcoholic neuropathy,
and radiculopathy.19 The most common form of peripheral
neuropathy in the United States is symmetrical and distal,
caused by diabetes. Up to 10% of nondiabetics have evidence
of peripheral neuropathy, and 26% of undiagnosed diabetics,
defined as fasting blood glucose over 126 mg/dL, without pre-
vious diagnosis, were found to have peripheral neuropathy.20

Patients do not usually present with neuropathic symptoms
until after having the diagnosis of diabetes for 10 years or
more. The most common presenting symptoms are pain and
paresthesias, gait impairment, limb weakness, and autonomic
symptoms.19

Chronic alcoholism is the second most common cause of
neuropathy in the United States. The specific pathophysiology
is unclear, but is thought to be due to thiamine (B1) deficiency.
There is no definite evidence that alcohol causes direct damage
to peripheral nerves.

Vitamin B12 deficiency can cause any combination of
polyneuropathy, cognitive and behavioral impairment, and
myelopathy. Deficiency may result from nutritional deficiency
from a vegan diet, pernicious anemia, or very rarely brief
nitrous oxide exposure. Demyelination of dorsal columns and
corticospinal tracts may also occur, with loss of proprioception
and fine touch, along with weakness.21 As with diabetes, the
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incidence of vitamin B12 deficiency increases with age, with
as many as 15% of patients older than 65 years having labora-
tory proved deficiency.21 Elderly patients are at higher risk for
dietary deficiency, especially those with concurrent alcoholism,
poor diets, and those who follow a strict vegan diet. The inci-
dence of malabsorption disorders also increases with age, with
decreased acid production in cases of atrophic gastritis and
increased rates of pernicious anemia. The chronic use of acid
blocking medications, often used in treating gastroesophageal
reflux disease, may lead to decreased absorption of vitamin B12
in the gastrointestinal (GI) tract.

Guillain-Barré syndrome (GBS) is an acute demyelinating
neuropathy involving both sensory and motor nerves. GBS is
caused by an autoimmune response directed against Schwann
cells or myelin causing diffuse demyelination of proximal nerve
roots and peripheral nerves. Although sometimes idiopathic,
the syndrome is often associated with antecedent respiratory
or GI illness.

Patients with GBS typically present with distal paresthesias
in the hands and feet, evolving over hours to days to flaccid
paralysis of the legs with areflexia, and eventually ascending to
the arms. Many patients develop respiratory muscle involve-
ment leading to neuromuscular respiratory failure. Autonomic
instability including blood pressure lability and arrhythmia are
also common. For this reason, early GBS patients with mild
symptoms should be hospitalized for observation because crit-
ical care and ventilatory support is often required. The diagno-
sis is confirmed by EMG/NCS, although typical demyelinating
neuropathic features may not be present at the time of diagno-
sis. An examination of cerebrospinal fluid showing an elevated
protein and few white cells further confirms the diagnosis.
Treatment with intravenous immunoglobulin often improves
the prognosis for recovery.22

CIDP is a chronic condition marked by relapsing bouts
of demyelination affecting predominantly motor nerves and
roots. The treatment of choice is periodic pulses of steroids for
exacerbations followed by long-term steroid therapy.

Causes of pure small-fiber sensory neuropathies include
diabetes, celiac disease, Lyme disease, immunoglobulin G
monoclonal gammopathy, vitamin B12 deficiency, connective
tissue disease, inflammatory bowel disease, and thyroid disease.

Although uncommon in the geriatric population, func-
tional or psychogenic causes of sensory loss may be encoun-
tered. Patients with concurrent depression, anxiety, and per-
sonality disorders or who are under a significant amount of
social stress will be at higher risk for somatization and factitious
disorders. Normal laboratory, imaging, and electrophysiologi-
cal evaluations should be documented because these conditions
are diagnoses of exclusion. Patients with psychogenic disease
may show inconsistent findings on examination, such as abrupt
demarcation of sensation loss.

Inherited neuropathies such as Charcot-Marie-Tooth dis-
ease and acute intermittent porphyria generally do not devel-
op in the elderly and will not be discussed further in this
chapter.

Treatment
One of the most common presenting symptoms of periph-

eral neuropathy is pain that is difficult to treat in many cases.
The first-line treatment for peripheral neuropathy includes
gabapentin, opioids, lidocaine patch, tramadol, and tricyclic
antidepressants (TCAs).23 Physicians may choose to start with
TCAs, especially in those patients with concurrent depression
and/or insomnia, moving to carbamazepine, oxcarbazepine, or
gabapentin if not effective.24 Special attention must be given
with the use of TCAs because of increased risk of side effects
and toxicity in the elderly. Gabapentin should be started with
once daily dosing and increased as tolerated to three times daily
dosing for pain relief. Opioids have classically been avoided in
neuropathic pain treatment; however, there is evidence that
these agents can be used as first-line treatment or as adju-
vants to other methods. It is recommended to start the patients
on short-acting opioids and then switch them to equianal-
gesic doses of long-acting opioids after 1–2 weeks. Opioids
inhibit central ascending pain impulses and have been shown
to decrease not only pain but allodynia, sleep disturbances, and
overall disability.25 Lidocaine patches can also be used, espe-
cially in cases of specific areas of hyperesthesias, by placing
a patch directly over this area of skin. Second-line agents for
neuropathic pain include other antispasmodics, such as lam-
otrigine and carbamazepine, and other antidepressants such
as bupropion, citalopram, paroxetine, and venlafaxine.23 These
agents can be used as adjuvants or alone, if other treatment
options have failed.

Headache
Headache is one of the most common medical complaints

in the primary care setting.
Primary headaches are defined as headache syndromes that

occur without underlying anatomical pathological conditions.
Most primary headaches begin before middle age and decrease
in incidence with age.

General Approach to the Elderly Person with Headaches
The single most important determination to make when

evaluating a patient with headache is to determine whether the
headache is a new symptom or an exacerbation of a chronic
long-standing headache. Furthermore, if a patient describes a
new or worsening pattern of headache, it is prudent to err on the
side of caution and not presume that the symptom merely rep-
resents a change in a previous headache pattern. Although many
primary headache syndromes do evolve with age, a change in
a headache pattern in the elderly should prompt investigation,
particularly brain imaging. Not every patient presenting with
headache should undergo imaging. The duration of symptoms
is often helpful in determining the need for imaging. A person
with 10 years of nonprogressive headache is much less likely
to have a malignant or secondary cause for headache such as a
hemorrhage or neoplasm.

Primary headaches can begin at any age but usually begin
in childhood or between the ages of 20 and 50 years. Migraines
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Table 14.13. Headache Types

Headaches Duration Characteristics Associated Symptoms

Migraine 4–72 h Unilateral, pulsating quality, moderate to severe
intensity, aggravated by activity, improved with
rest/sleep

Nausea, vomiting, photophobia, and
phonophobia

Tension-Type 30 min–7 d Bilateral, pressing or tightening, no pulsating quality,
mild to moderate intensity, not aggravated by activity

No more than one of the following: nausea,
vomiting, photophobia, or phonophobia

Cluster 15–180 minutes Unilateral orbital, supraorbital, or temporal pain Conjunctival injection, lacrimation, nasal
congestion, rhinorrhea, forehead and facial
sweating, miosis, ptosis, and eyelid edema

tend to decrease in frequency with age and new-onset migraine
headaches later in life are decidedly uncommon, accounting for
approximately 2% of all migraines. For this reason, new-onset
headaches after the age of 50 years should be considered secondary
until proved otherwise.

“Worst headache of my life,” focal neurological signs or
symptoms, meningismus, and altered mental state are clear
indications for evaluation including neuroimaging and lumbar
puncture.

Associated symptoms before, during, or after episodes of
headaches can be helpful in narrowing the differential diag-
nosis. Photophobia, phonophobia, and presence of aura are
characteristics of migraine headaches whereas ipsilateral auto-
nomic features are highly suggestive of cluster headaches. A
headache that is worse when the patient is supine and relieved
by standing or sitting is suggestive of increased intracranial
pressure.

The geriatric population (aged 65 years and older) accounts
for one third of all prescriptions written in the United States.
This population also has the highest risk of drug–drug interac-
tions and adverse reaction to medications. Discontinuing med-
ications that are not essential is often helpful in eliminating or
narrowing down the possible causes of headache.

A thorough medical history can identify uncontrolled
hypertension, sinusitis, or meningitis as the cause for headache.
Intracranial processes causing headache include primary
tumors, metastatic lesions, and intracranial vascular disorders.
Inquiring about trauma, falls, and procedures particularly in
the elderly can provide valuable information in the history.
Head trauma can trigger a primary headache or lead to concus-
sion and intracranial hemorrhages. Procedures such as lumbar
puncture may lead to a low-pressure headache characterized
by throbbing frontal or occipital headache, dizziness, nausea,
and vomiting that are worse when standing and relieved when
supine.

A patient with a primary headache syndrome should have
a complete neurological examination, including mental status,
level of arousal, and an evaluation of cranial nerves, strength,
coordination, reflexes, sensation, and gait. Vital signs, fundo-
scopic examination, and cardiovascular evaluations should also
be performed.

Primary Headache Syndromes
Primary headache syndromes such as migraine, tension-

type, and cluster headaches account for the majority of head-
aches in all age groups, including the elderly (Table 14.13).

Migraine
Migraine headache is one of the leading causes of pain-

related disability. A migraine may be divided into four phases:
premonitory phase, aura, headache, and postdrome. All four
phases do not need to be present to diagnose a migraine. The
premonitory phase occurs hours to days before the headache
onset and consists of psychological symptoms including irri-
tability, depression, fatigue, and systemic symptoms such as
anorexia, food cravings, or sluggishness. The aura is a stereo-
typed focal neurological symptom preceding or accompanying
the headache. Visual auras are the most common and are
described as hemianoptic flashes or scotomas migrating across
the visual field. A typical migraine headache is usually unilat-
eral, throbbing, and aggravated by physical activity. Common
associated symptoms contribute to the disability experienced
by a migraineur including photophobia, phonophobia, nau-
sea, and vomiting. The postdromal symptoms of migraine may
include poor concentration, fatigue, irritability, hypersomnia,
and myalgias.

Migraine headaches tend to decrease in frequency with age
but when they persist through middle age symptoms may
evolve. Auras may be less common. In some cases, auras
may occur without headache (acephalgic migraine) mimick-
ing a cerebrovascular event. Acute migraine headache may be
aborted with either nonspecific or migraine-specific medica-
tions. Several selective serotonin agonists or triptans are avail-
able in both oral and parenteral forms. All are recommended
for the treatment of acute migraine attacks and show similar
efficacy compared with placebo.

Analgesics and nonsteroidal antiinflammatory drugs
(NSAIDs) are effective in aborting an attack when administered
as early as possible. Ketorolac (Toradol), a parenteral NSAID,
is an option for therapy of severe migraines secondary to its
relatively rapid onset and long duration of action. Narcotic
use should be avoided for chronic daily headaches because it
can lead to dependency, rebound headaches, and eventual loss
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of efficacy. Antiemetics such as metoclopramide (Reglan) and
prochlorperazine (Compazine) not only alleviate nausea and
emesis associated with migraines, but also provide synergistic
analgesia when administered with an NSAID. Special attention
should be given prior to starting metoclopramide in an elderly
patient, as the risk for side effects and drug interactions is great
and can lead to serious injury.

Preventative medications should be used in patients with
frequent headaches (more than four per month), prolonged or
uncomfortable auras, and aura characterized by focal neurolog-
ical symptoms (complicated migraine). Beta-blockers, calcium
channel blockers, and antidepressants have all been shown to
be effective.

Tension-Type Headache
Tension-type headache is a common but less disabling

headache syndrome. It is described as a nonpulsating, bilateral
headache not often associated with other features such as pho-
tophobia, phonophobia, or nausea. Movement does not usu-
ally worsen the headache. Analgesics such as acetaminophen,
aspirin, and NSAIDs are very effective but their use should be
limited to no more than 2 days per week. Prophylactic ther-
apy should be considered in patients with chronic headaches
requiring daily analgesics. TCAs such as amitriptyline have
been shown to reduce headache frequency, the need for anal-
gesics, and headache-related disability. TCAs, however, are gen-
erally not well tolerated in the geriatric population because of
their anticholinergic and antihistaminic properties. Serotonin
reuptake inhibitors may be used, although their usefulness in
treating tension-type headache has been unproved. Behavioral
techniques such as psychotherapy, stress management, and
biofeedback used alone or in combination with antidepressant
medications may also reduce headaches and analgesic medica-
tion use.

Cluster Headache
Cluster headache is a unilateral headache associated with

cranial autonomic features. Compared with migraine and
tension-type headache, cluster headache is relatively rare and
has a predilection for middle aged men. Attacks are described
as excruciating pain over or behind one eye, lasting minutes
to hours. Patients may describe the pain as a “hot poker” in
the eye. In contrast to migraineurs who often find relief after
sleep, patients with cluster headache find it hard to sleep and
have a tendency to pace or rock. Cluster headache often occurs
in rest or during rapid eye movement (REM) sleep, suggest-
ing a circadian relationship. Because the attacks build up so
rapidly, many oral medications are often not effective abortive
agents. Subcutaneous sumatriptan (6 mg) given at the onset
of an attack has been shown to be effective and safe in abort-
ing the headache. Oxygen is a safe and effective abortive agent.
One hundred percent oxygen given at 7–12 L/min via a nonre-
breathing facemask over 15–20 minutes should be given. High
doses of verapamil (240–960 mg daily in divided doses) has
been shown to be effective for preventing attacks but caution

is advised because of the potential induction of arrhythmias.
Lithium (600–1200 mg/day) is similarly effective but its use in
the elderly is limited by its side effect profile and narrow ther-
apeutic window. Recognizing and avoiding potential triggers
including alcohol, volatile fumes, and nitroglycerine is impor-
tant in the prevention of cluster headache.

SECONDARY HEADACHE SYNDROMES

Three secondary headache syndromes become more common
with increasing age: temporal arteritis, trigeminal neuralgia,
and postherpetic neuralgia.

Giant cell arteritis (GCA) also known as temporal arteritis is
a systemic vasculitis with a predilection for the temporal arter-
ies. The prevalence of GCA increases with advancing age and
should be suspected in anyone with new-onset headache pre-
senting after the age of 50 years. Headache is the most common
presenting symptom occurring in 75% of cases. The headache
classically occurs over the temporal artery, and often esca-
lates in severity over days to weeks. Jaw claudication or pain
upon chewing is another hallmark feature. Systemic manifes-
tations include malaise, myalgias, and arthralgias mimicking
polymyalgia rheumatica.

On physical examination, a prominent, tender, or pulse-
less temporal artery may be present. The ESR is almost always
markedly elevated (over 100). Definitive diagnosis of GCA
requires temporal artery biopsy performed by an ophthalmol-
ogist or neurosurgeon. Optic neuropathy is the most dreaded
complication of GCA. If the diagnosis is missed or delayed,
irreversible vision loss may occur. Therefore, if the diagnosis is
suspected, waiting for a biopsy is unnecessary and treatment
should be instituted immediately with high-dose oral corticos-
teroids (prednisone 40–60 mg/day). Steroid dosing should be
based on symptom relief, whereas the duration of treatment is
based on normalization of the ESR.

Trigeminal neuralgia (TN) is a relatively common cause
of facial pain in the elderly. The pain is classically described
as paroxysms of excruciating sharp, shooting, electrical pains
often triggered by minor cutaneous stimuli around the face or
jaw. The pain is unilateral, most commonly involving the lower
trigeminal divisions (V1 and 2), whereas isolated involvement
of the ophthalmic division (V1) is relatively uncommon. The
bursts of pain may be interrupted by brief periods of relief or
prolonged remissions. The pain is often immobilizing; chewing,
eating, talking, or any cutaneous stimulation of the face may
be impossible during an attack. Even cold air or the slightest
touch may trigger an attack.

Primary TN is almost always unilateral; therefore, bilat-
eral TN should prompt a search for an underlying lesion. Pri-
mary TN is thought to be related to an underlying patholog-
ical condition at the nerve root entry zone in the brainstem
or anywhere along the length of the trigeminal nerve. Vascu-
lar compression with focal demyelination isa common theory
but has never been proven. Secondary or symptomatic TN
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can result from a number of structural causes including mass
lesions, demyelinating plaques, brainstem strokes, dilated or
tortuous blood vessels, or basilar artery aneurysms. Signs of jaw
weakness, sensory loss, or involvement of other cranial nerves
should prompt a workup including dedicated imaging of the
brainstem.

Carbamazepine (400–800 mg/day), phenytoin (300–500
mg/day), and baclofen (50–60 mg/day) alone or in combination
are effective therapeutic options. Gabapentin and lamotrigine
may be better tolerated, but their efficacy has not been proved.
Clobazam is effective and easier to use in frail, elderly patients.
Several denervation procedures are available for patients in
whom medical therapy fails.

Postherpetic Neuralgia

Herpes zoster may affect up to 50% of persons older than the
age of 85 years. With increasing age, risk for developing pos-
therpetic neuropathic pain increases. The trigeminal nerve is
the most commonly affected dermatome. Postherpetic neural-
gia (PHN) is characterized by burning or stabbing with dyses-
thesia and hyperesthesia over the affected dermatome. Oral
or intravenous acyclovir and oral famciclovir are effective for
reducing the duration and severity of symptoms. Oral pred-
nisone in addition to acyclovir has been shown to reduce acute
zoster symptoms, but there is no evidence that it reduces the
risk for developing PHN. TCAs and gabapentin have become
the pharmacological agents of choice in PHN, largely because
of the lack of other effective agents. More recently, pregabalin
and duloxetine have been shown to be beneficial in PHN.

Other Secondary Causes of Headache

Isolated headaches are rarely the presenting symptom of an
intracranial mass lesion. Instead the headache is often mild and
insidious. More often than not other neurological features such
as ataxia, cranial nerve palsies, paresis, nausea, and vomiting
are present. Focal or diffuse headaches may be the presenting
symptom of subdural hematomas. The diagnosis should be
considered in anyone with headache and cognitive impairment,
on anticoagulation therapy, or prone to falls whether or not
there is a history of head trauma.

Cervical spondylosis and degenerative disc disease may be
an underrecognized cause of headache. The head pain is usually
a dull, aching pain located over the occipital region, which is
aggravated by neck movement. Treatment includes physical
therapy and antiinflammatory agents for pain relief.

Carbon dioxide retention in chronic obstructive airway dis-
ease causes intracranial vasodilation leading to dull or throb-
bing headaches that are worse in the morning (because of pro-
longed recumbent position) and improve with activity. Carbon
monoxide poisoning should be suspected in a patient present-
ing with dull, diffuse headache and confusion, similar symp-
toms are present in family members, and/or a possible source
of the gas is suspected. The headache is also worse on awak-
ening and improves with activity and fresh air. Hypoglycemia

or hypoxia can also cause a similar headache. Treatment of
headache involves correction of hypoxia and hypercapnia.

Depressed patients may complain of headaches and patients
with chronic headaches may become depressed. In the elderly,
depression is more likely to generate somatic complaints such
as headache rather than emotional problems. Dental caries and
abscess, temporomandibular joint dysfunction, and parotiditis
may also cause headaches in the elderly, particularly those with
xerostomia.

Tremor

Tremors are the most common movement disorder seen in
practice and occur as a result of dysfunction of the basal gan-
glia, cerebellum, or the brainstem connections between these
systems. The causes of tremor are myriad but in the geriatric
population, tremor may occur as a result of medications, struc-
tural lesions, parkinsonism, or essential tremor (ET). Tremors
are defined as an involuntary, rhythmic, oscillatory movement
that can affect any part of the body. Like most movement dis-
orders, tremors disappear during sleep and rarely awaken one
from a deep sleep. Refer to Table 14.14 for diagnostic approach.
Tremors are categorized based on the type of activity that max-
imizes the tremor, that is, rest, posture-holding, or targeted
hand movements (Table 14.15).

Rest Tremor
A rest tremor is observed when the affected body part

is supported and completely at rest, for example, when the
hands are supported in ones lap or hanging at the side. A
rest tremor is generally suppressed during voluntary activity,
but may reemerge with a sustained posture. Therefore, rest
tremors are rest predominant, but not solely present at rest.
A rest tremor is often pathognomonic for parkinsonism but
may also occur in cerebellar or brainstem lesions (i.e., rubral
or Holmes tremor). A typical parkinsonian rest tremor has a
low-to-medium frequency and often involves the fingers in a
so-called “pill-rolling” motion. There is often a reemergent pos-
tural component, and rest tremor worsens with mental distrac-
tion such as counting backward with the eyes closed, walking,
or contralateral hand movements. A parkinsonian tremor may
also involve the chin or tongue, but usually spares the head and
neck. Generally, a mild rest tremor causes little disability aside
from social embarrassment, but can cause anxiety because of
its association with parkinsonism. Dopaminergic agents such
as levodopa are generally effective treatments for a rest tremor,
as are anticholinergic agents such as trihexyphenidyl.

Postural-Action Tremor
A postural tremor is present with a sustained posture or

during movement of the affected body part and disappears
when the affected body part is relaxed. ET is the prototypi-
cal postural-action tremor and the most common adult-onset
movement disorder. An action tremor is noticeable with daily
activities such as writing, holding utensils, and drinking. The
most commonly affected body part is the arm and may be
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Table 14.14. Diagnostic Approach to Tremors

History

■ What body parts are affected by tremor?

■ How did the tremor begin? Has the tremor progressed? What
was the time course from onset to maximal severity or
disability?

■ Is there a family history of tremor?

■ What factors exacerbate or improve tremor?

■ Are there preexisting medical conditions, medications,
exposures that may explain or exacerbate the tremor?

Examination

■ Is the movement disorder a tremor (e.g., a rhythmic oscillatory
movement)?

■ What body parts are affected?

■ In what condition is the tremor most prominent? At rest? With
arms in sustention (posture holding)? Or action or targeted
hand movements (e.g., writing, finger-to-nose, pouring a cup
of water)?

■ Is it task specific, such as with writing?

■ Does the tremor increase in amplitude as the goal is
approached? (Intention tremor) Does it increase with mental
distraction? (parkinsonian-rest tremor)

■ Are there other associated neurological features to help with
localization?

Laboratory and studies

Thyroid function

Blood Glucose

Blood urea nitrogen and creatinine

Brain imaging if other localizing signs are present on examination

Serum ceruloplasmin, copper, and liver function for persons younger
than 40 years to screen for Wilson’s disease

unilateral in onset. In ET, by definition, the remainder of the
neurological examination in a patient with ET is unremark-
able with the exception of “cogwheeling,” a ratchety quality
found on passive range of motion of the involved limb. The
term should not be confused with “cogwheel rigidity,” which
implies a state of increased tone in extrapyramidal syndromes.

ET generally affects the arms but may involve the head
or voice in isolation. Head tremor can result in horizontal
or vertical bobbing (as a “no-no” or “yes-yes” movement)
and seems to be more common in women. Leg tremor rarely
occurs in isolation and is usually found in association with
diffuse ET. If bilateral, the tremor may be asymmetrical. Hand-
writing is often irregular and tremulous.

ET is often considered the most common movement dis-
order with prevalence estimates ranging from 0.4%–5% and
increasing in persons older than 60 years.26 The prevalence of
ET is higher in whites than blacks but is similar between men
and women. A family history of similar tremor is often present.
In families with the condition, the pattern of inheritance is

Table 14.15. Categories of Tremor

Types Examples

Rest tremor PD

Severe ET

Postural-action tremor ET

Enhanced physiological tremor

Most drug-induced tremors

Primary writing tremor

Intention tremor
(Multiple sclerosis, stroke,
trauma, degenerative disease)

Midbrain/cerebellar lesions

autosomal dominant with reduced penetrance. The condition
has been linked to genes on chromosome 2p (ETM) and 3q
(FET).27,28 ET may remain static or nonprogressive for years to
decades. Most people with ET have mild symptoms and do not
seek medical attention for years, leading to the label “benign”
ET. Generally, the term is avoided because the condition has
a tendency to progress with age, generally requires medical
therapy, and occasionally requires neurosurgical intervention
if refractory to medications.

The main indicators for treatment are social, occupation,
or functional disability. Disability arises from difficulty hold-
ing utensils or drinks, impaired fine motor activity, speech,
or social embarrassment often leading to anxiety that further
exacerbates the tremor. In more than 50% of cases, alcohol
may dampen the tremor.29 Effective tremor medications either
lower adrenergic tone or increase gamma aminobutyric adren-
ergic tone. Beta-blockers (e.g., propranolol and atenolol) and
primidone are first-line agents for the treatment of ET.30 Both
agents decrease tremor amplitude but generally do not abolish
the tremor. Second-line agents such as topiramate, gabapentin,
benzodiazepines, and phenobarbital should be tried in indi-
viduals who are intolerant of or refractory to first-line agents.
Occasionally, the medications are more effective in combina-
tion, although polypharmacy should be avoided because of
additive central nervous system (CNS) depressant effects. Both
stereotactic thalamotomy and high-frequency thalamic stim-
ulation can be dramatically effective for medically refractory
ET.31 The primary advantages of stimulation compared with
thalamotomy are the ability to reverse therapy and the lower
morbidity associated with stimulation.32

Physiological tremor is a normal tremor whose ampli-
tude is too low to be detected by the human eye. Physiolog-
ical tremor can be accentuated by conditions that produce
catecholamine release such as caffeine, anxiety, fear, exercise,
hypoglycemia, thyrotoxicosis, pheochromocytoma, and med-
ications/toxins. This accentuated tremor is called enhanced
physiological tremor. Treatment when needed is directed at
correcting the underlying problem.

Obtaining a thorough medication history in the geriatric
population is imperative because polypharmacy is common
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Table 14.16. Medications and Toxins that Induce or
Exacerbate Tremor

Beta-adrenergic agonists

Epinephrine

Isoproterenol

Albuterol

Theophylline

Amphetamines

Lithium

Phenothiazines, butyrophenones

TCAs

Prednisone

Antiarrhythmics

Amiodarone

Procainamide

Mexiletine

Antimicrobials

Trimethoprim-sulfamethoxazole

Acyclovir

Antiepileptics

Valproic acid

Carbamazepine

Xanthines (in coffee and tea)

Heavy metals

Mercury

Lead

Arsenic

Bismuth

and drug-induced tremors are often reversible, avoidable, or
treatable. The diagnosis of drug-induced tremor is made by
exclusion of medical causes of tremor, establishing a tem-
poral relation to the start of therapy with the drug, and
a dose–response relationship. Table 14.16 lists medications
commonly associated with tremor. Many tend to be psy-
chotropic medications, but other drugs commonly associ-
ated with tremor include albuterol, amiodarone, prednisone,
and theophylline. Chronic treatment with lithium carbonate
causes a fine postural or action tremor. In overdose or toxicity,
lithium may also be associated with a cerebellar or parkinso-
nian syndrome.33,34 Withdrawal from benzodiazepine, alcohol,
or other CNS depressants often results in tremor. If the causative
medication cannot be discontinued, treatment with a medica-
tion such as propranolol may be considered.

Intention Tremor
An intention tremor is a specific type of action tremor in

which the amplitude increases as the affected limb approaches

a goal. The common test to use at the bedside is finger-to-
nose testing. Cerebellar lesions often produce dysmetria or limb
ataxia, which is a slow, high-amplitude oscillation that occurs
as a limb approaches its target. A true intention tremor results
from dysfunction of the tracts exiting the cerebellum, lead-
ing to cerebellar outflow tremor. The term rubral tremor may
be used and implies dysfunction of the midbrain red (rubral)
nucleus, although this tremor may arise from lesions outside
the midbrain. Gordon Holmes first described the syndrome in
World War I soldiers who suffered cerebellar injuries, hence the
eponym Holmes tremor. Multiple sclerosis, trauma, stroke, and
degenerative diseases of the brainstem and cerebellum may pro-
duce this tremor.35 A rest component may be present, as well
as titubation (head and trunk oscillation when the trunk is
unsupported), proximal muscle involvement, and gait ataxia.
Wilson’s disease may cause such a tremor and has been classi-
cally associated with a “wing-beating” tremor when the arms
are brought close to the chest and the elbows are lifted. Mid-
line cerebellar dysfunction resulting from a toxin or degenera-
tive condition usually causes a bilateral tremor whereas a focal
structural lesion results in a unilateral tremor, ipsilateral to the
lesion. These tremors are very disabling as they can severely
impair activities of daily living even when nonprogressive or
static. They are notoriously difficult to treat, and surgery is
often attempted with limited success.

Weakness

Weakness is a common complaint in the primary care setting.
The term weakness is sometimes confused by patients with
asthenia or fatigue. Asthenia is defined as a sense of weariness
and exhaustion in the absence of muscle weakness. Fatigue is
defined as the inability to continue performing a task after
multiple repetitions. Intrinsic or primary muscle weakness is
defined as the inability to perform the first repetition of the
task in the presence of muscle weakness.

Asthenia and fatigue can be associated with other disor-
ders such as chronic fatigue syndrome, depression, and chronic
heart, lung, and kidney disease. The first step in assessing a
patient with the chief complaint of weakness is to distinguish
between these terms to guide the physical examination and
further workup including appropriate laboratory, radiological,
electrodiagnostic, and pathological studies. Patients with asthe-
nia present with the complaint, “I am weak” whereas a patient
with true muscle weakness complains of being unable to per-
form a specific task or feeling heaviness or stuffiness in limbs.

If the patient’s symptoms are consistent with asthenia or
fatigue, then a thorough medical history, review of systems,
and screening (i.e., depression) for diseases associated with
these symptoms is warranted. Primary or intrinsic muscle
weakness has a myriad of causes, which have been divided into
several major categories (Table 14.17). These categories include
infectious, inflammatory, neurological, endocrine, rheumato-
logical, genetic, electrolyte-induced, and drug-induced disor-
ders. Neurological, infectious, and drug-induced disorders are
the most common causes of myopathy in the adult population.
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Table 14.17. Causes of Myopathy

Infectious Causes of Myopathy Endocrine Disorders

Epstein–Barr virus Adrenal dysfunction

HIV Cushing’s syndrome

Influenza Thyroid disorders

Lyme disease Hyperthyroidism

Meningitis Hypothyroidism

Polio Hyperparathyroidism

Rabies

Syphilis

Toxoplasmosis

Neurological disorders that can cause muscle weakness can
be subdivided based on an understanding of the neuromuscu-
lar system, which is made up of the CNS and the peripheral
nervous system (PNS). The CNS is composed of upper motor
neurons (motor cortex and corticospinal tracts) and pathol-
ogy in these regions can result in muscle weakness. Exam-
ples of such pathological conditions include acute stroke, CNS
space-occupying lesions, spinal cord lesions (related to trauma,
infection, tumor,) vascular anomalies (arteriovenous malfor-
mations, aneurysms, and amyloid angiopathy), hypertrophic
degenerative skeletal changes, demyelinating diseases, and con-
genital leukodystrophies. The processes usually produce local-
ized nervous system symptoms and signs. The PNS is composed
of spinal nerves, dorsal root ganglion, and receptors (neuro-
muscular junction). Table 14.18 provides examples of some of
the disorders of the nervous system and a brief description of
each.

Multiple sclerosis is an idiopathic inflammatory disease of
the CNS that results in demyelination and subsequent axonal
degeneration. It commonly affects the young more than older
adults and women more than men. The initial symptoms
usually resolve spontaneously with relapses occurring within
months or years, but some patients have a primary progressive
course from onset.

GBS is an autoimmune syndrome of the PNS resulting in
nerve demyelination. It has an overall low incidence but is the
most common cause of acute paralysis and requires a high index
of suspicion in those patients presenting with acute weakness.

Neoplasms of the nervous system (primary or secondary in
origin) can also cause muscle weakness depending on the loca-
tion of the lesion. Leptomeningeal metastases of non-Hodgkin
lymphoma can involve the nerve roots (radiculopathy), result-
ing in muscle weakness at the level of root affected.

Myasthenia gravis is an autoimmune syndrome character-
ized by autoantibodies directed at acetylcholine receptors on
the postsynaptic membrane of the neuromuscular junction.
This disorder can occur at any age, with a peak in women in
the second and third decades of life; the peak in men occurs in
the fifth and sixth decades.

Radiculopathies caused by disc herniation, degenerative
disease, and spinal stenosis can produce muscle weakness by
compression or irritation of a nerve root and/or nerve. Pares-
thesia can often accompany weakness and radiating pain of
radiculopathies. Radicular pain is sensitive for the presence of
herniation, especially in the lumbar spine.

Spinal cord injuries are a risk factor in our older population
because of the increased prevalence of degenerative changes of
the spine, cancer, and osteopenia. The elderly are at risk for
spinal fracture even with trivial trauma.

Drug-induced myopathies are common especially in our
elderly population with polypharmacy. Table 14.19 provides
a list of a few medications whose side effect profile includes
muscle weakness.

Corticosteroids are often used to treat several inflamma-
tory and rheumatological disorders. They have been found to
cause weakness mainly to the proximal muscles of the upper and
lower limbs and neck flexors. The chronic or classic form occurs
after prolonged use of corticosteroids and has a more insidious
course. The acute form is less common, is associated with rhab-
domyolysis, and occurs abruptly while the patient is receiving
high-dose corticosteroids. Steroid-induced myopathy is more
frequent with the use of fluorinated steroids (dexamethasone
or triamcinolone) than with nonfluorinated (prednisone or
hydrocortisone).

Statins’ adverse effects include myositis and rhabdomyoly-
sis, mild serum creatine kinase (CK) elevations, myalgia with
and without elevated CK levels, muscle weakness, muscle
cramps, and persistent myalgia and CK elevations after statin
withdrawal. The mechanism of muscle injury is not clear. Asso-
ciated symptoms may include fever and malaise. Concomi-
tant medical conditions (hypothyroidism, diabetes), drug–
drug interactions, and compromised liver and or kidney func-
tion can exacerbate the adverse effects of statins.

Infectious causes of myopathy are numerous, but influenza
and Epstein–Barr virus are two of the most common.
Table 14.20 provides a brief list of some infections associ-
ated with myopathies. Specific infections should be investigated
based on patient’s risk factors for example, HIV.

Endocrine disorders are less common causes of muscle
weakness. Thyroid disease is relatively common in the general
population, particularly in the older age groups, but related
myopathies are uncommon, except in advanced disease such as
myxedema of hypothyroidism.

Inflammatory disease is more common in older adults
than in younger adults. Dermatomyositis, polymyositis, and
inclusion body myositis (IBM) are common inflammatory
disorders associated with muscle weakness. IBM is the most
common progressive muscle disease of persons older than
age 50 years. IBM muscle contains lymphocytic inflammatory
cells.

Rheumatological disorders can cause pain and stiffness, and
constitutional symptoms can contribute to muscle weakness.
Lupus and rheumatoid arthritis are common rheumatological
disorders that are found in both the younger and older popu-
lations.
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Table 14.18. Cerebrovascular Disease

Description Diagnostic Tests

Stroke Weakness of face, arm, and leg on one side of the body without other
signs or with ataxia.

Neuroimaging and or
lumbar puncture

Accompanied by aphasia, hemisensory loss, visual deficits.

Presence of risk factors for vascular disease.

Thromboembolism onset of neurological signs is sudden or rapid.

Hemorrhagic: onset gradual

Subdural/epidural
hematoma

Focal neurological signs: gradually over minutes to hours.

Accompanied by headache, vomiting, and decrease in level of
consciousness (if large intracranial hemorrhage)

Usually risk factors for hemorrhage (hypertension, amphetamine or
cocaine, intrinsic bleeding diathesis, anticoagulants)

CT and MRI

Demyelinating disorders

GBS Subacute onset of bilateral ascending weakness (prominent in the
proximal muscles, legs more than arms), decrease or disappearance
of deep tendon reflexes, paresthesias spreading proximally, rarely
extending past the wrists and ankles

Lumbar puncture: elevated
protein (>0.55 g/dL)
without pleocytosis

Multiple sclerosis Insidious or sudden onset.

Symptoms: monocular visual impairment with pain (optic neuritis),
numbness, weakness, dizziness, depression.

Signs: action tremor, decreased pain, vibration, or position
perception; decreased strength, hyperreflexia, spasticity, Babinski;
impaired coordination and balance; nystagmus

MRI during or following a
first attack

Neuromuscular disorders

Myasthenia gravis Associated symptoms include fluctuating or fatigable weakness in
oculobulbar muscles, followed by limb and respiratory muscles,
slurred speech, dysphagia

autoantibody testing

Lambert–Eaton myasthenic
syndrome

Insidious onset of proximal hip muscle weakness, a distal limb
paresthesia, areflexia, and autonomic instability, and dry mouth

autoantibody testing

Electrolyte-induced myopathy may be primary or sec-
ondary in nature. Potassium imbalance is a common cause
of muscle weakness and can secondarily be caused by renal
disease or angiotensin inhibitor toxicity.

Genetic disorders (muscular and myotonic dystrophies)
and metabolic disorders (glycogenoses, lipidoses, and mito-
chondrial defects) are rare causes for muscle weakness. These
disorders usually have a genetic component with a significant
family history. The diagnoses of these disorders usually occur
in early life and not in the older population.

History
The history assists in narrowing down the cause of the

muscle weakness to one of the major categories based on asso-
ciated symptoms, onset and progression, and pattern of muscle
weakness. Family history can also narrow down the differential
diagnosis to genetic, metabolic, or rheumatological disorders.
Review of pharmaceutical use can identify medications, herbals,
and/or narcotics that could cause or contribute to muscle weak-
ness. Clues to finding the cause of muscle weakness may include

risk factors for vascular disease, concurrent medical conditions,
risky sexual behaviors, occupational and environmental expo-
sures, and possible exposure to endemic infections.

The onset of disease makes certain etiologies more likely
than others. Acute onsets are more suspicious for infectious
or cerebrovascular events. Subacute onset can indicate drug-
induced disease, electrolyte imbalance, or inflammatory or rhe-
umatological disease. Chronic onset implies genetic or meta-
bolic myopathies.

The pattern or distribution of muscle weakness can also
assist in identifying the cause. Focal muscle weakness can be
unilateral in nature or involve a specific nerve distribution or
intracranial vascular area. Global muscle weakness is bilateral,
proximal, distal, or both. The patient’s physical activity limita-
tions help determine the pattern of muscle weakness. Proximal
muscle weakness is reported by patients as difficulty rising
from a chair or combing their hair, representing hip muscle
and shoulder girdle weakness, respectively. Many myopathies
are associated with proximal muscle weakness. Distal muscle
weakness is demonstrated by difficulty standing on toes or
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Table 14.19. Medications with Adverse Effects of Myopathy

Amiodarone Fibric acid derivatives (gemfibrozil)

Antithyroid agents Interferon

Antiretroviral medications Leuprolide (Lupron)

Chemotherapeutic agents NSAIDS

Cimetidine (Tagamet) Penicillin

Cocaine Sulfonamides

Corticosteroids Statins

performing fine motor activities such as writing. Distal
myopathies are less common and are usually associated with
inflammatory or genetic disorders.

Physical Examination
The examination should test the power or strength of the

muscles, focusing on severity and pattern. Observations should
be made of functional activity to determine if muscle weakness
is proximal, distal, or both. A complete neurological exam-
ination is paramount in determining if a neurological cause
of weakness is a pathological condition of the CNS or PNS.
A deficit of a single radicular distribution verses hemiparesis
differentiates peripheral radiculopathy from a cerebrovascular
event. If the focused neurological examination is unremarkable,
then a general physical examination is necessary for extramus-
cular signs suggestive of a specific disorder.

Further investigation for weakness is guided by the findings
on the history and physical examination. When a particular
type of myopathy is suspected, laboratory tests specific to that
disease or disorder should be performed (Table 14.20). CK is
a nonspecific marker of muscle breakdown. CK is an enzyme
found predominantly in the heart, brain, and skeletal muscle
and when elevated, it usually indicates injury or stress to one or
more of these areas. The CK level may be normal in endocrine
and electrolyte myopathies, highly elevated in inflammatory
myopathies (10–100 times normal range), moderately to highly
elevated in muscular dystrophies, and mildly to moderately
elevated in metabolic myopathies.

Imaging
If neurological disease, particularly of the CNS, is suspected,

early neuroimaging (CT scan or MRI) is indicated. Examples of
diseases needing prompt imaging include cerebrovascular dis-
ease, intracranial hemorrhages, tumor, meningitis, encephali-
tis, and multiple sclerosis. Histories and physical examinations
for radiculopathies may require plain films and/or MRI to
locate the cause. Blood and cerebrospinal fluid testing may
also be indicated to distinguish a toxic, metabolic, or infectious
process.

Procedures
EMG is indicated when the etiology of the myopathy

remains uncertain after history-taking, physical examination,

Table 14.20. Laboratory Findings

Infectious disease Titers

Cultures

Electrolyte imbalances Serum chemistry panel

Calcium, magnesium

Endocrine disorders Thyroid-stimulating hormone
24-h cortisol

Rheumatological
disorders

ESR

Antinuclear antibody

Rheumatoid factor

Antidouble stranded DNA antibodies

Antiphospholipid antibodies (Lupus)

Anticentromere antibodies
(scleroderma)

and laboratory and/or imaging studies. EMG is nonspecific and
is helpful only to indicate if a neuropathy or neuromuscular dis-
ease is present or to confirm the diagnosis of a primary myopa-
thy. The procedure can cause mild discomfort for patients but
is overall well tolerated.

Muscle biopsy is indicated if the diagnosis remains uncer-
tain after EMG. The pathological analysis of the biopsy spec-
imen includes histology, histochemical, electron microscopic,
genetic, and biochemical changes. Biopsies of the affected mus-
cle are helpful in identifying genetic, metabolic (glycogen stor-
age diseases), and inflammatory disorders as well as miscella-
neous disorders such as sarcoidosis and amyloidosis.

PARKINSONISM

General Concepts

Parkinsonism is a general term used to describe a clinical
syndrome characterized by rest tremor, bradykinesia, rigidity,
and postural instability. Although most cases of parkinsonism
are sporadic, idiopathic, and neurodegenerative, parkinsonism
may also occur as a result of a structural lesion, drugs, or tox-
ins affecting basal ganglia function. Common secondary causes
of parkinsonism include vascular parkinsonism, drug-induced
parkinsonism, and NPH and will be discussed individually in
the following sections.

The most common neurodegenerative form of parkinson-
ism is PD. Currently, the cause of PD is not known, although
most studies point to both environmental and genetic factors.
Although PD can occur on a familial basis, most cases are
sporadic. The hallmark of the condition is the selective degen-
eration of midbrain dopaminergic neurons, which leads to the
cardinal features of the disorder and the characteristic response
to levodopa.

Finally, several related degenerative disorders known as
Parkinson plus or atypical parkinsonian syndromes are either
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lumped together or split, often leading to confusion for patients
and practitioners. Furthermore, as the pathophysiological bases
of these disorders are elucidated, eponyms such as Shy–Drager
syndrome have largely been replaced by clinicopathological
terms (i.e., multiple system atrophy). Features common to this
group of disorders include:

1. Poor response to levodopa;
2. More rapid progression to severe disability than idiopathic

PD;
3. Additional neurological features that make them atypical

for PD.

Clinical Features of Parkinsonism

Tremor is the most recognizable aspect of a parkinsonian condi-
tion, but it is not always present and its absence does not exclude
parkinsonism (Table 14.21). Tremor should be observed under
three conditions: rest, sustained posture, and during active
movements or intention. The typical tremor of PD and other
parkinsonian conditions is most prominent at rest. It can affect
the hands, legs, jaw, or tongue. Because the tremor is most
prominent when the limb is relaxed, patients are generally
not as bothered by it as are family members or friends. Fre-
quency and amplitude will vary, but the tremor is classically
described as a low-to-medium frequency tremor. The term
pill-rolling is used to describe the pronation-supination at the
wrist and flexion-extension of the fingers typical of the parkin-
sonian tremor. The absence of a pill-rolling quality does not,
however, exclude a parkinsonian tremor. More importantly,
mental concentration (e.g., counting backward) and anxiety
enhance a parkinsonian tremor. Lifting the arms to sustain a
posture will dampen the tremor temporarily, but the original
amplitude and frequency will return after a delay of 2–3 sec-
onds. This so-called reemergent component of the tremor when
present is arguably the most specific feature of a parkinsonian
tremor.

Tone is tested in a relaxed patient by using passive mul-
tidirectional movements of the extremities. The increase in
tone associated with basal ganglia or extrapyramidal lesions
is constant throughout the range of movement leading to
the descriptive term, lead-pipe rigidity. Active movements of
the contralateral limb will lead to an increase in tone (Fro-
ment sign) and may be used to confirm subtle hypertoni-
city.

Bradykinesia refers not only to slowing of movements
but also hesitancy, arrests, decreased amplitude, or poverty of
movements. The presence of bradykinesia is the most diagnos-
tic sign of a parkinsonian disorder. Impaired finger dexterity,
loss of facial expression (hypomimia), and small handwriting
(micrographia) are some of the earliest signs of bradykinesia
resulting from parkinsonism. The voice can be hypophonic and
monotone with a loss of diction. The combination of rigidity
and bradykinesia leads to difficulty with ordinary tasks such as
turning in bed, rising from a chair, or getting in and out of a car.

Table 14.21. Features of PD

Cardinal features

■ Rest tremor

■ Bradykinesia

■ Rigidity

■ Postural instability

Secondary features

■ Dystonia

■ Dysphagia

■ Dysarthria, palilalia, hypophonia

■ Hypomimia

■ Micrographia

■ Festination, retropulsion, freezing, start hesitation, en bloc
turning

■ Stooped posture, kyphosis, scoliosis

■ Drooling/sialorrhea

■ Constipation

■ Overactive bladder

■ Erectile dysfunction

■ Seborrheic dermatitis

■ Pain/paresthesias

Because of the loss of dexterity and range of motion, dressing
and routine hygiene can become laborious.

Gait Impairment and Postural Instability
In early disease, examination findings may consist only of

decreased arm swing or dragging of one leg. Patients often
report that walking feels unnatural. A characteristic stooped
posture develops with forward flexion of the trunk, neck,
elbows, shoulders, and knees. Stride height and length are
reduced, leading to a shuffling gait. The stooped posture and
shift in the center of gravity contribute to a tendency to fall for-
ward (propulsion) and an inability to stop (festination). Turn-
ing occurs “en bloc,” as the head, neck, torso, and extremities
no longer rotate independently due to rigidity and bradyki-
nesia. Start hesitation causes difficulty rising from a chair or
initiating walking. Patients may describe freezing as though the
feet are transiently stuck or “glued” to the ground. The phe-
nomenon typically occurs in doorways, narrow hallways, or
near obstacles. Patients often find that visual cues such as floor
or sidewalk markings and thresholds will release them from
freezing. Freezing is one of the more debilitating symptoms
encountered in parkinsonian states and often leads to immo-
bility and falls. Unfortunately, freezing is more often than not
refractory to levodopa therapy.

Postural stability is tested using the pull test in which the
examiner firmly tugs the patient from behind and assesses the



Neurological Problems in the Elderly 163

Table 14.22. Neuropsychiatric Manifestations of
Parkinsonism

■ Cognitive and intellectual impairment

■ Dementia

■ Visual hallucinations

■ Delusions

■ Depression

■ Anxiety or akathisia

■ Apathy or amotivation

■ Sleep disorders such as insomnia, excessive daytime
somnolence, REM behavior disorder, periodic leg movements
of sleep

■ Addictive or compulsive behaviors

ability to maintain an upright stance. Retropulsion or toppling
backward occurs when the ability to adjust or maintain the
center of gravity is lost. Because of the combination of flexed
posture and postural instability, forward falls are typical of
moderate-to-advanced stages of PD.

Secondary features of parkinsonism include dysphagia,
excess saliva or drooling (sialorrhea), constipation, overactive
bladder, erectile dysfunction, seborrheic dermatitis, orthostatic
hypotension, pain, paresthesias, and sleep disturbances includ-
ing REM sleep behavior disorder, periodic limb movements
during sleep, restless legs syndrome, insomnia, and obstructive
sleep apnea. Numbness, tingling, and aching pains, fatigue, and
weakness are common complaints of PD that may be dismissed
early in the diagnosis or mistaken for other neurological or
medical conditions.

Neuropsychiatric symptoms that may occur in a parkinso-
nian disorder include subcortical dementia, depression, apathy,
anxiety, hallucinations, or delusions (Table 14.22).

Differential Diagnosis

The diagnosis of PD or an atypical parkinsonian disorder is
made purely by clinical examination. No radiological or labo-
ratory study can confirm a diagnosis. When all cardinal symp-
toms are present, the diagnosis is fairly obvious. Diagnostic
difficulty usually arises in early stages of the disease when inter-
mittent and subtle symptoms predominate. Nevertheless, even
in the hands of movement disorder neurologists experienced
in differentiating the conditions, up to 20% of patients have
an alternative diagnosis at autopsy, whereas cases with atypical
features may prove to have PD (Table 14.23).36

Arguably the single most important feature distinguishing
idiopathic PD from secondary and atypical forms of parkinson-
ism is the response to levodopa. Patients with true idiopathic PD
display a robust response to levodopa that lasts for many years
because PD primarily affects midbrain dopaminergic neurons
in the substantia nigra. The lack of response characteristic of

Table 14.23. Differential Diagnosis of Parkinsonism

Sporadic neurodegenerative

■ Idiopathic PD

■ DLB

■ PSP

■ MSA (formerly, Shy–Drager syndrome, olivopontocerebellar
atrophy, and striatonigral degeneration)

■ Corticobasal ganglionic degeneration

■ Amyotrophic lateral sclerosis–Parkinsonism Dementia
(Complex of Guam)

■ Alzheimer’s disease with extrapyramidal features

Secondary

■ Cerebrovascular disease/multiinfarct state

■ Drug induced (Neuroleptics, antiemetics such as
metoclopramide or prochlorperazine, presynaptic dopamine
depleters such as reserpine and tetrabenazine)

■ Toxin-induced (MPTP, carbon monoxide, manganese)

■ Posttraumatic parkinsonism (Dementia Pugilistica)

■ Postencephalitic parkinsonism (Von Economo’s disease)

■ NPH

■ Basal ganglia neoplasm, infarct, hemorrhage, infection

Hereditary neurodegenerative

■ Parkin, α-synuclein, UCH-L1 kindreds

■ Wilson’s disease

■ Juvenile Huntington’s disease

■ Neurodegeneration with brain iron accumulation
(Hallervorden–Spatz syndrome)

■ Dentatorubral pallidoluysian atrophy

■ Spinocerebellar ataxia type 3 (Machado–Joseph’s disease)

Psychogenic

other forms of parkinsonism results from degeneration of post-
synaptic receptors and nondopaminergic systems.

Red flags suggesting an atypical or secondary form of
parkinsonism include: ocular motor palsy, cerebellar signs,
early and prominent gait, cognitive, or cranial nerve dysfunc-
tion, autonomic failure, or pyramidal signs (Table 14.24). These
conditions tend to be more rapidly progressive than PD, in
part because of the lack of treatment options. It is unusual for
patients with PD to present with postural instability leading to
falls and this should alert the physician to alternate forms of
parkinsonism.

PSP is so named because of the characteristic eye movement
abnormality associated with the condition. The hallmarks of the
condition are an akinetic-rigid form of parkinsonism with early
balance impairment leading to frequent falls. The characteristic
eye movement or gaze abnormality is not always a presenting
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Table 14.24. Parkinson Plus Syndromes

First Description MRI Findings Primary Pathology

PD 1817 James Parkinson Normal Nigrostriatal degeneration, Lewy bodies

PSP 1964 Steele et al. Midbrain atrophy, “hummingbird
sign”

Midbrain degeneration, frontal lobe
degeneration, Tau-positive
neurofibrillary tangles

MSA 1900 Dejerine and Thomas,
1960 Shy and Drager, 1960
Adams et al., 1969 Graham
and Oppenheimer

Lower brainstem and cerebellar
atrophy, “hot-cross bun sign,”
linear putaminal hyperintensity

Striatonigral, olivopontocerebellar,
intermediolateral cell column
degeneration, glial cytoplasmic
inclusions

DLB 1996 McKeith et al. Global atrophy Diffuse cortical and subcortical Lewy
bodies and dystrophic neurites

Corticobasal Ganglionic
Degeneration

1968 Rebeiz et al. Asymmetrical frontoparietal
atrophy

Ballooned neurons

feature but invariably develops over time. The term supranu-
clear refers to the fact that although ocular muscles and cranial
nerves are intact, brainstem gaze centers and tracts above the
level of the nuclei are impaired. Vertical eye movements, which
are mediated by midbrain gaze centers, are impaired before
horizontal eye movements, whereas reflexive eye movements
are preserved. Other characteristic features include a promi-
nent stare with a worried or astonished facial expression and
dysarthria. Patients with PSP often develop personality changes
and cognitive impairment from the frontal lobe degeneration
that occurs. The combination of cognitive impairment and lack
of insight often leads to difficulty with medication compliance,
social withdrawal, and falls. Microscopically, a microtubule-
associated protein called tau accumulates, forming neurofib-
rillary tangles, so that the pathology of PSP is in fact closer to
Alzheimer’s disease than it is to PD.

Dementia with Lewy bodies (DLB) is a relatively new diag-
nostic entity that is the second most common cause of dementia
after Alzheimer’s disease. Patients with DLB present with a com-
bination of mental symptoms and parkinsonism, with the men-
tal symptoms often overshadowing the movement disorder.
Visual hallucinations develop insidiously and, like medication-
induced visual hallucinations in PD, are well formed and com-
plex. In contrast to PD, visual hallucinations in DLB develop
in the absence of dopaminergic medication exposure or with
relatively low doses. Delusions revolving around spousal infi-
delity or neighbors, friends, or relatives stealing from them
are also common. Striking cognitive fluctuations differentiates
DLB from other causes of dementia. Patients may be relatively
intact at one moment and minutes later become confused, dis-
oriented, psychotic, or obtunded.

When present, several secondary features help to confirm
the diagnosis. Repeated falls occur due to postural instabil-
ity. Syncope and transient loss of consciousness may mimic
seizures, stroke, TIA, or a cardiac event and often prompt
repeated evaluations or hospitalizations. DLB patients may be
very sensitive to dopamine receptor blockers and can develop
delirium or akinetic-rigid crises with neuroleptic treatment.

For this reason, only quetiapine or clozapine can be considered
safe to use in DLB.

Both PD and DLB have in common characteristic patho-
logical inclusion called the Lewy body (LB). LBs are cytoplas-
mic inclusions containing the synaptic protein α-synuclein. In
DLB, Lewy bodies are present throughout the brainstem and
cortex, leading to the pathological term diffuse Lewy Body
disease.

Multiple system atrophy (MSA) is a clinical term used to
lump three formerly distinct parkinsonian conditions, Shy–
Drager syndrome, olivopontocerebellar atrophy, and stria-
tonigral degeneration. The current accepted designations are
MSA-A (autonomic form) for Shy–Drager syndrome, MSA-C
(cerebellar form) for olivopontocerebellar atrophy, and MSA-
P (parkinsonian form) for striatonigral degeneration. Auto-
nomic features include orthostatic hypotension, bowel or blad-
der incontinence, and sexual dysfunction. Cerebellar features
include dysarthria, gait ataxia, and limb incoordination. In
practice, overlap of these syndromes is common, so that vary-
ing combinations of symptoms are present.

Although the response to levodopa is generally not satis-
factory, some patients may experience partial benefit and so
should be given levodopa at least once. On the other hand,
even if there is a response, side effects such as orthostasis or
nausea may limit treatment.

Secondary features suggestive of the diagnosis include REM
behavior disorder, which may precede the diagnosis of MSA
by many years, stridor, and obstructive sleep apnea due to
brainstem respiratory and sleep center dysfunction.

Pathologically, all three syndromes share a common synu-
clein containing glial cytoplasmic inclusion. The clinical phe-
notype is largely determined by the location of pathology. In
MSA-A, it is the autonomic centers in the brainstem and the
upper and sacral spinal cord. In MSA-C, it is the medullary
olives, pons, and cerebellum. In MSA-P, it is primarily the sub-
stantia nigra and the striatum.

Corticobasal ganglionic degeneration is a condition with
both cognitive and movement symptoms and, pathologically,
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it resembles Alzheimer’s disease and frontotemporal dementia.
Clinically, it may present primarily as either a parkinsonian or
dementia illness. The classic corticobasal syndrome consists of
asymmetrical parkinsonism with prominent limb rigidity and
dystonic posturing. There may be myoclonic jerking, cognitive
impairment involving frontal lobe function, memory systems,
or visuospatial systems. Gait impairment is common. One of
the most distinctive features of the syndrome is limb apraxia,
or inability to perform a voluntary movement that is not from
muscle weakness, sensory loss, or ataxia. With time, the so-
called alien limb syndrome may develop in which the limb
may assume unusual postures, wander in space, or seem out
of the control of the person. Over time, rigidity and dementia
predominate.

In clinical practice, the most common secondary forms of
parkinsonism that one needs to consider are vascular parkin-
sonism, drug-induced parkinsonism, and NPH. Although the
insult may occur once, subsequent lesions or worsening of
the underlying lesion may lead to a progressive clinical syn-
drome that may be mistaken for a neurodegenerative illness.
For example, parkinsonism from hydrocephalus will naturally
worsen if the hydrocephalus worsens. Drug-induced parkin-
sonism worsens as the duration of exposure to the dopamine
receptor–blocking agent increases.

Cerebrovascular disease is a relatively common cause of
parkinsonism, occurring as a result of both strategically placed
lacunar infarctions in the basal ganglia or diffuse white matter
disease. Patients may present with abrupt onset of a gait disorder
or “lower body” parkinsonism. A stepwise pattern of progres-
sion is often a clue to recurrent small-vessel ischemic events.
Levodopa is not typically effective but should be attempted
for both diagnostic and therapeutic purposes. Cerebrovas-
cular risk factors, a history of stroke or transient neurolog-
ical events, cognitive disturbance, or gait apraxia are often
present.37

Parkinsonism resulting from chronic antipsychotic treat-
ment is a potentially reversible syndrome that may be identi-
cal to idiopathic PD. The risk of parkinsonism from antipsy-
chotic medications is dose dependent and increases in the
elderly. With the exception of clozapine, no antipsychotic is free
of this risk. Other medications that potentially may induce
parkinsonism include antiemetics, such as metoclopramide or
prochlorperazine, because of their dopamine blocking capabil-
ities, dopamine depleters such as reserpine or tetrabenazine,
and lithium. The compound 1-methyl-4-phenyl-1, 2,3,6-tetra-
hydropyridine (MPTP)that causes selective nigrostriatal degen-
eration was discovered after it led to acute parkinsonism in a
group of heroin addicts.38 In addition to MPTP, other toxins
associated with parkinsonism include manganese,39 and car-
bon monoxide.40

Treatment of PD

Possible Neuroprotective Therapy
The ultimate goal in PD research today is to design an agent

that will slow or arrest the progression of the disease (neuro-

protection or disease modification). Unfortunately, determin-
ing whether or not an agent is neuroprotective is inherently
difficult because of the lack of specific clinical endpoints, con-
founding resulting from a symptomatic benefit, and the lengthy
follow-up required.

One of the first agents studied for its potential neuroprotec-
tive effects was Selegiline, an irreversible monoamine oxidase
(MAO) type B inhibitor with antioxidant properties. In the
landmark Deprenyl and Tocopherol Antioxidative Therapy of
Parkinsonism study, selegiline treatment was found to delay
disability and the need for levodopa therapy.41 The effect, how-
ever, was deemed to be at least partly symptomatic, and a clear
neuroprotective benefit was never demonstrated.

Coenzyme Q10 is an electron acceptor for complexes I and
II of the mitochondrial electron transport chain. A multicenter
blinded, randomized trial of 80 patients with early untreated
PD demonstrated significantly less decline in Unified Parkin-
son’s Disease Rating Scale scores with high-dose coenzyme Q10
(1200 mg) compared with placebo.42 Although suggestive of a
neuroprotective benefit, a larger-scale study is currently under-
way to confirm these results.

Dopamine receptor agonists have been proposed to be neu-
roprotective through various mechanisms, including decreased
dopamine metabolism, free radical scavenging, and protection
against neurotoxins. Functional imaging with positron emis-
sion tomography (PET) and single-photon emission computed
tomography has served as surrogate markers of dopaminergic
neuron loss. The ReQuip R© as Early therapy versus Levodopa
PET study followed the [18F] dopa PET scans in newly diag-
nosed PD patients treated with either levodopa or ropinirole
for 2 years.43 Changes in the single-photon emission com-
puted tomography ligand [123β]-CIT ([N-(3-fluoropropyl)-2
β-carbomethoxy-3 β-(4-iodophenyl)nortropane]) were stud-
ied in a subset of the randomized patients in the Comparison
of the Agonist Pramipexole versus Levodopa on Motor com-
plications of PD trial.44 Both studies revealed decreased loss
of dopamine uptake in treated groups; however, it is unclear
whether the imaging changes represented an actual neuropro-
tective effect or pharmacological changes induced by the ago-
nist, unrelated to the degree of neuron loss.

A third-generation MAO-B inhibitor has shown the most
promise in recent neuroprotective studies. The Rasagiline
Mesylate [TVP-1012] in Early Monotherapy for PD Outpa-
tients study utilized a novel delayed start design.45 Patients
on rasagiline at the beginning of the trial showed significantly
more improvement at 1 year compared with patients initiated
on placebo and switched to rasagiline at 6 months, even though
both groups were on the same treatment for the last 6 months
of the study. These results may suggest that rasagiline has a mild
effect on the disease course.

Early Symptomatic Therapy
Symptomatic treatment is typically initiated when patients

begin to experience social or functional disability. Factors to
consider when deciding to initiate treatment include prob-
lematic symptoms, age, functional status, comorbid medical
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Table 14.25. Medications for the Symptomatic Treatment
of PD

Typical Therapeutic
Medication Mechanism of Action Dosage

Selegiline MAO-B inhibitor 5–10 mg/day

Rasagiline MAO-B inhibitor 1–2 mg/day

Benztropine Anticholinergic 0.5–4 mg/day

Trihexyphenidyl Anticholinergic 2–8 mg/day

Amantadine NMDA antagonist 200–400 mg/day

Pergolide Dopamine agonist 0.75–5 mg/day

Bromocriptine Dopamine agonist 10–40 mg/day

Pramipexole Dopamine agonist 1.5–4.5 mg/day

Ropinirole Dopamine agonist 7.5–24 mg/day

Levodopa 150–600 mg/day

Entacapone COMT inhibitor 200 mg/day

NMDA, N-methyl-D-aspartate.

conditions, and cognitive status. A wide range of medica-
tions with proven symptomatic effects exist for PD, including
MAO inhibitors, anticholinergic agents, amantadine, catechol-
O-methyltransferase (COMT) inhibitors, dopamine agonists,
and levodopa (Table 14.25).

Both selegiline and rasagiline irreversibly inhibit MAO-
B, which results in modest enhancement of striatal dopamine
levels. In practice, insomnia is the most common reported side
effect, making daytime administration more appropriate.

Anticholinergic agents such as benztropine and tri-
hexyphenidyl were among the first treatments for PD. They
have moderate effects on tremor, rigidity, and dystonia; how-
ever, side effects such as urinary retention, cognitive impair-
ment, dry mouth, and blurred vision limit their use in the
elderly.46

Amantadine, originally developed for use against influenza,
is a tricyclic amine with multiple putative mechanisms includ-
ing enhancing dopamine release, inhibition of dopamine reup-
take, antimuscarinic effects, and N-methyl D-aspartate recep-
tor antagonism. In addition to its use in early PD, antidyskinetic
properties make it useful for patients with advanced PD with
motor fluctuations. Amantadine is generally well tolerated but
lower extremity edema, mental confusion, and hallucinations
may complicate treatment. In patients with renal insufficiency,
dose adjustments need to be made based on creatinine clear-
ance because amantadine is excreted renally.

Dopamine agonists directly stimulate striatal dopamine
receptors and are used both in early PD and as an adjunct
in advanced PD with motor fluctuations. Bromocriptine, per-
golide, ropinirole, pramipexole, and apomorphine are avail-
able in the United States. Subcutaneous apomorphine has been
recently Food and Drug Administration–approved for the treat-
ment of refractory “off” periods when medication is not work-

ing. Agonists have similar efficacy and side effects common
to the class including nausea, lightheadedness, pedal edema,
hallucinations, and sedation. Most adverse effects are dose
related and can be avoided by slow titration of the drug. The
ergot agonists (e.g., bromocriptine and pergolide) carry the
additional risk of retroperitoneal fibrosis and Raynaud phe-
nomenon. Furthermore, cardiac valvular abnormalities have
been attributed to pergolide and it was recently withdrawn
from the U.S. market.47 Recent reports suggest that agonists,
particularly pramipexole, may be associated with compulsive
or addictive behaviors such as gambling.

Studies of ropinirole and pramipexole monotherapy com-
pared with levodopa have both demonstrated reduced motor
fluctuations and dyskinesiasy.48,49

Despite the recent advances in pharmacotherapy, levodopa
remains the most time-honored and effective treatment for
symptoms of PD. The majority of PD patients will attain signif-
icant, long-lasting benefit from levodopa superior to any of the
previously mentioned agents. It is well tolerated and effective
at a large dose range as long as administered with a periph-
eral decarboxylase inhibitor (e.g., carbidopa). Without such an
inhibitor, levodopa would be intolerable because of periph-
eral side effects of dopamine such as orthostatic hypotension,
nausea, and emesis. In the United States, carbidopa is com-
bined with levodopa in various formulations (10/100, 25/100,
25/250) and marketed as Sinemet R© allowing for flexible dos-
ing. The half-life of Sinemet R© is approximately 90 minutes, so
that multiple daily doses are necessary. We typically start with
one half of a 25/100 tablet three times daily, increasing over
a few weeks to 1–2 tablets three times daily. CNS side effects
such as sedation, insomnia, visual hallucinations, confusion, or
psychosis are more likely to occur in the elderly (>80 years) or
in later stages of PD.

For convenience, medication dosing may be scheduled
around meal times; however, because levodopa absorption
occurs in the duodenum through a saturable amino acid trans-
porter, bioavailability may be limited by meals containing large
protein content. To maximize bioavailability, patients with fluc-
tuating disease should be instructed to take levodopa on an
empty stomach, that is, at least 45 minutes before a meal or
1–2 hours after a meal.

Controlled-release Sinemet (CR) R© has a half-life of approx-
imately 3 hours but with a slower onset of action and decreased
bioavailability. Sinemet CR comes in 25/100 and 50/200 formu-
lations. In early disease, Sinemet CR can be taken twice a day
and is often used at bedtime to prevent wearing-off on awaken-
ing. Clinicians should be aware that Sinemet CR translates to
less regular Sinemet R© during conversion from one to the other
(100 mg regular Sinemet is equivalent to 133 mg of Sinemet
CR).

Medical Treatment of Advanced Disease
Initially, the dose range and therapeutic window of lev-

odopa is wide and low doses of levodopa have sustained ben-
efits for several years; however, the dosage often needs to be



Neurological Problems in the Elderly 167

Table 14.26. Motor Complications

Wearing-off

Delayed-on

Dose failures

On-off phenomenon

Levodopa-induced dyskinesia

Off dystonia

increased (as high as 1,000–1,500 mg) to maintain a stable level
of function.

With chronic treatment, at least half of patients receiv-
ing dopaminergic therapy develop motor complications or
response fluctuations (Table 14.26).50 As the disease progresses,
levodopa’s therapeutic window becomes narrowed, leading to
clinically apparent fluctuations from “on” (levodopa is work-
ing) to “off” (levodopa is not working). In other words, the
dose–response curve in advanced disease mirrors the short
half-life of levodopa.

Several types of response fluctuations exist. The effect of
levodopa may last several hours after a dose and is usually the
first type to develop. The duration of the response may progres-
sively shorten (wear off), responses may become unpredictable
(on-off phenomenon) and painful limb dystonias or dyskine-
sias and an overexpression of movement may develop. Dosing
intervals may need to be shortened to 1–2 hours to maintain
symptom control.

Strategies at this point focus on maximizing on time
and minimizing off time, dyskinesias, and side effects. The
development of fluctuations may be related to a combina-
tion of progressive loss of striatal dopamine storage capac-
ity, pulsatile stimulation of striatal receptors, and receptor
hypersensitivity.51 Therefore, it follows that strategies that min-
imize pulsatile stimulation may prevent the development of
motor complications.

More frequent dosing is the most basic therapeutic maneu-
ver but is limited by the patient’s ability to handle frequent
round-the-clock dosing and levodopa failures. Use of Sinemet
CR may prolong on time, but in our experience, unpredictable
responses occur in advanced patients. Furthermore, direct
comparison of Sinemet CR with regular Sinemet has shown
no major difference in the incidence of dyskinesias and motor
complications.52

Dopamine agonists are effective in reducing off time,
improving function, and reducing levodopa dosages; however,
adverse effects such as dyskinesias and hallucinations are more
common. Amantadine has been shown to have antidyskinetic
properties.

The COMT inhibitors, tolcapone and entacapone, inhibit
the breakdown of levodopa in the periphery and CNS and
enhance CNS availability of levodopa. Because the action
of COMT inhibitors is dependent on the presence of lev-
odopa, COMT inhibitors have no effect on parkinsonian symp-

Table 14.27. Management of Psychosis and
Hallucinations

■ Exclude infection or other intercurrent illness that may cause
delirium

■ Obtain detailed medication history with emphasis on recent
additions, dosage changes, withdrawals, or possible ingestions

■ Withdraw medications in this order: anticholinergics,
amantadine, selegiline, dopamine agonists, and COMT
inhibitors. If troubling hallucinations persist, then consider
decreasing levodopa dosage

■ Treatment with quetiapine

■ Clozapine for refractory psychosis

toms if levodopa is not administered. Entacapone significantly
increases the area under the curve and the half-life of levodopa
without increasing maximal plasma concentrations.53 Specific
side effects of entacapone include severe diarrhea and an orange
discoloration of urine. Both entacapone and tolcapone have
been shown to improve motor fluctuations by reducing wear-
ing off and off time and increasing on time.19,20 Tolcapone is
used infrequently due to cases of fulminant hepatitis.

A Clinical Algorithm
In summary, the medical treatment of PD has advanced

dramatically in the last decade but is limited by the relent-
less progression of the disease. To date, no effective disease-
modifying therapies have been discovered. The current state of
treatment rests primarily on a symptom-based approach.

Although levodopa remains the most effective therapy for
symptoms of PD, we typically begin treatment of mild PD with
a dopamine agonist or MAO inhibitor alone. Mild symptoms
are often adequately controlled for several months to years on
this agent and delaying levodopa treatment may delay the onset
of response fluctuations and dyskinesias.

For patients older than 65 years, the incidence of motor
complications is low and side effects of agonists are more com-
mon. In this population, we advocate starting with levodopa
(25/100 three times daily), using the lowest effective dose pos-
sible. The dose may be increased by one half to a whole tablet
increments as needed. There is no fixed dosage ceiling, although
1,000 mg of levodopa is generally considered more than ade-
quate to control symptoms.

Mild predictable wearing off is easily addressed by increas-
ing the frequency of dosing. Frequent dosing, however, becomes
impractical at 2 hours or less. Entacapone (200 mg) can be
added to each dose of levodopa to increase the duration of the
response, thus increasing daily on time. A concomitant reduc-
tion in levodopa dosage by 15%–30% is recommended if the
patient is at the high end of the therapeutic window.

The response to levodopa may become more unpredictable
with advancing disease. Response failures may occur with
absent or delayed onset of action, sudden or unpredictable
turning off. The addition of a dopamine agonist is often useful
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Table 14.28. Secondary Symptoms of PD and Therapeutic Strategies

Symptom Nonpharmacological Pharmacological

Constipation Increase dietary fiber and fluid intake, regular
exercise, discontinue anticholinergics

Stool softeners (docusate), osmotic laxatives (lactulose,
milk of magnesia) stimulant laxative (bisacodyl), enemas

Drooling Speech evaluation and therapy Botulinum toxin injections, peripheral anticholinergic
agent (glycopyrrolate)

Dysarthria/hypophonia Speech therapy (Lee Silverman technique) If off symptom, increase dopaminergic therapy

Dysphagia Dysphagia evaluation, soft-mechanical diet,
schedule meals with on time, gastrostomy

If off symptom, increase dopaminergic therapy

Freezing Physical-occupational therapy for gait training,
visual cues

If off symptom, increase dopaminergic therapy

Postural instability/falls Physical-occupational therapy for gait training or
home safety evaluation.

Cane, walker, wheelchair, or other form of
assistance.

Evaluation for orthostasis

If off symptom, increase dopaminergic therapy

Male impotence Review medications, evaluate for diabetes or
underlying endocrine disorder.

Sildenafil trial, alprostadil (intracavernous injections or
intraurethral suppository)

Urological evaluation

Orthostasis Elevate head of bed 10–30◦, encourage dietary salt
intake, compression stockings

Discontinue potential hypotensive drugs, salt-retaining
mineralocorticoid (e.g., fludrocortisone)

Pressors (e.g., midodrine, ephedrine)

Overactive bladder Avoid bedtime fluid intake. Exclude infection,
prostatism, or other urological problems

Antimuscarinic agents (oxybutynin, tolterodine,
imipramine)

Seborrheic dermatitis Coal tar or selenium-based shampoos, topical steroids

in patients with complex or unpredictable motor complica-
tions as long as dyskinesias, visual hallucinations, and other
levodopa-related side effects are manageable (Table 14.27).

In a certain subset of patients, the secondary symptoms of
PD can become quite disabling. Often increasing dopaminer-
gic therapy is not effective. Table 14.28 outlines some of the
most common secondary symptoms of PD and the accepted
therapeutic strategies.

Surgical Therapy
In recent years, lesioning surgery, or the selective destruc-

tion of basal ganglia targets (e.g., pallidotomy) has fallen out of
favor and deep brain stimulation (DBS) has become the surgical
treatment of choice. DBS for PD is performed by stereotacti-
cally implanting microelectrodes into one of two locations in
the basal ganglia, the globus pallidus internus or the subthala-
mic nucleus. The electrodes are connected to a pulse generator
implanted into the chest wall and through a handheld pro-
gramming device, voltage, frequency, and pulse width may be
adjusted to allow for adequate symptom control.

Although the exact mechanism of DBS is not known, it
is believed that high-frequency electrical stimulation blocks
or inhibits the stimulation target, which rebalances the basal
ganglia circuitry. The main advantages of DBS over lesion-
ing therapy include: minimal brain trauma, ability to modify

treatment externally, and reversibility of side effects induced
by stimulation. Complications unique to DBS include electri-
cal malfunction, lead fracture, battery replacement (every 1–5
years), lengthy initial stimulator programming, infection, skin
erosion, and intracerebral hemorrhage or infarct.

The appropriate candidate should have idiopathic PD with
disabling symptoms responsive to levodopa, be free of cogni-
tive or neuropsychological illness, have the emotional capabil-
ities and social support to cope with a potentially life-altering
surgery, and be able to make the often frequent and involved
visits required after surgery. No firm age requirement has been
recommended although it is generally believed that patients
older than 75 years of age may respond less well to the rig-
ors of surgery and incur greater risk resulting from medical
comorbidities and cognitive status.
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Recognition and Management of Delirium

James G. O’Brien, MD, Stephanie Garrett, MD

DELIRIUM

Delirium may be the most common and serious psychiatric
problem affecting hospitalized older adults. Delirium is an
acute fluctuating process of brain failure affecting, especially,
attention and cognition. It is associated with many negative
sequelae including increased mortality, cost, duration of stay,
and risk of nursing home placement, or extended care at home.
Despite this fact, delirium is frequently not recognized and if
recognized not properly treated.

Delirium can be conceptualized as brain failure similar to
heart failure or renal failure in which the cause or precipitat-
ing event may be intrinsic to the organ or, more commonly,
extrinsic to the organ. Thus infection, electrolyte imbalances,
metabolic disturbances, or medications may result in delirium.
Delirium is to the older adult what fever is to the infant – a non-
specific manifestation of an underlying problem. In the older
adult, the brain may be similar to a circuit breaker, thus the
weakest link, in an electrical system, which, when subjected to
overload, will be the first to fail. Delirium in the older adult is
probably a more common manifestation of illness than fever
or pain.

EPIDEMIOLOGY

Delirium is a frequent event in hospitalized elderly patients
with 14%–24% being affected at time of admission (preva-
lence) with an additional 6%–56% developing delirium dur-
ing the course of hospitalization (incidence).1 Data from the
United Kingdom suggest similar prevalence and incidence with
reports of 7%–61% of older patients developing delirium dur-
ing hospitalization.2 Delirium adds greatly to the cost of care
both in the hospital and postdischarge.

In intensive care units, up to 87% may be affected.3 Delir-
ium is a common finding in the emergency department, and
usually indicates a negative prognosis. Some individuals will not
recover and will require prolonged institutional care. Complete
recovery has been reported to occur in only 52% of patients
who survived hospitalization.4 Hospital mortality rates range
from 6% to 18% and are twice that of matched controls.5 Other
studies indicate mortality may be as high as 76% for hospital-
ized patients, which is similar to the mortality for myocardial
infarction.6 Delirium is almost always an inevitable feature of
the dying process.

DEFINITION

Delirium is an acute confusional state characterized by a dis-
turbance of consciousness and attention interspersed with
lucid intervals. Global cognition is impaired, which may be
manifested by speech that is incoherent or rambling. Addi-
tional features include altered perception with delusions and
hallucinations. Patients with delirium may be hypoactive – the
most common type – and display lethargy and decreased motor
function or may be hyperactive with agitation and aggres-
sive behavior. A combination of both types is also encoun-
tered and may pose a greater challenge in terms of manage-
ment, especially with the use of psychoactive medications.
Sleep cycle may also be disturbed with nighttime insomnia
and daytime drowsiness. To make this diagnosis one needs to
be aware that delirium is common and that careful observa-
tion by both physicians and nurses is essential for detection.
There is no specific test to verify the presence or absence of
the syndrome and many unnecessary imaging studies of the
brain are performed to rule out relatively rare causes of this
problem.
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An essential feature of delirium is reduced awareness and
attentiveness to the environment. This results in increased dis-
tractibility, loss of ability to remain focused on one topic,
and difficulty in maintaining a coherent stream of thought,
speech, or action.7 What is usually manifested to nursing
staff and physicians is some abnormal behavior that generally
presents as one of three subtypes – hyperactive, hypoactive and
mixed. Typically all of the preceding features are interspersed
with periods of lucidity, which help separate delirium from
dementia.

PATHOPHYSIOLOGY

The pathophysiology of delirium is still poorly understood but
it appears that there is a major disruption of neurotransmis-
sion. The most common scenario is when a biological stressor
occurs in a vulnerable host. This phenomenon can be concep-
tualized as occurring on a sliding scale. A healthy younger adult
with an excess reserve capacity would require a massive insult to
develop delirium; conversely, an elderly individual with min-
imal reserve and multiple comorbid conditions can develop
delirium with a minor stressor such as a urinary tract infec-
tion. Older individuals are particularly vulnerable as a result
of increased cell fallout and a decrease in neurotransmitters,
especially acetylcholine.

It is well established that cholinergic deficiency results in
delirium and can be induced with anticholinergic medica-
tions. Serum anticholinergic activity is increased in delirium
and cholinesterase inhibitors have been shown to reverse delir-
ium even in those cases not caused by anticholinergic medica-
tions.8

Neuropsychological and neuroimaging studies demon-
strate disruption of higher cortical function with compromise
of many other areas of the brain including the prefrontal
cortex, subcortical structures, thalamus, basal ganglia, frontal
and temporoparietal cortices, fusiform cortex, and lingual
gyri especially on the nondominant side.9 It also appears that
many other neurotransmitters play a causative or contrib-
utory role such as dopamine, which influences the release
of acetylcholine. Other neurotransmitters such as serotonin,
norepinephrine, and gamma aminobutyric acid have been
implicated, with the cholinergic system being the final com-
mon pathway. Chronic stress and the release of cytokines that
alter the permeability of the blood–brain barrier may also
contribute.

DIFFERENTIAL DIAGNOSIS

Dementia and delirium are frequently confused and not
uncommonly delirium is superimposed on dementia. Acuity
of onset typically hours or days, a disturbance in level of con-
sciousness, and the presence of lucid periods are all hallmarks
of delirium, but not dementia. Depression can be detected by

history-taking and use of a depression screening test such as
the Geriatric Depression Scale.

EVALUATION

The causes of delirium are legion and in most instances there
is more than one precipitating event. Causal factors can be
conceptualized as being extrinsic or intrinsic. Factors extrinsic
to the brain, infection, drugs, and alteration in hydration are
more common inciters of delirium than intrinsic causes such
as stroke or meningitis.

An initial prudent step is to identify all vulnerable adults
on admission to the hospital with a previous diagnosis of
dementia or mild cognitive impairment by using a mental sta-
tus screening test such as Mini-mental status clock drawing
test on admission. Verifying the presence of delirium can be
accomplished via careful observation, history-taking and use
of a diagnostic instrument such as the Confusion Assessment
Method (CAM) [10]. The CAM Training Manual and Coding
Guide is available at elderlifemed.yale.edu/pdf/The Confusion
Assessment Method.pdf.

HISTORY

History should include information regarding onset and prior
cognitive function such as the ability to live independently,
manage finances, telephone, and so forth. A medication his-
tory should include all prescribed drugs (multiple physicians),
over the counter, herbal, and other medications. Alcohol his-
tory, nutrition status, weight loss, and psychiatric history or
episodes of confusion should be noted as should the presence
of incontinence of bowel or bladder, a history of recent falls
particularly with head trauma, sensory deficits such as vision
and hearing impairments and whether compensatory aids such
as glasses and hearing aids are being used. Comorbid medical
conditions such as diabetes mellitus, congestive heart failure,
and renal failure need to be documented.

EXAMINATION

The physical examination needs to be comprehensive as the
underlying contributing problems may be multiple and usually
are remote from the central nervous system such as pneu-
monia or a urinary tract infection. Essential elements of the
examination include determining the of level of consciousness;
presence of lucid periods; vital signs for evidence of fever or
hypothermia; arrhythmia and brady- or tachyarrhythmia that
impairs cerebral blood flow, which is already reduced in older
patients; blood pressure, both lying and standing, to detect pos-
tural hypotension; and careful examination of lungs to detect
pneumonia or congestion. Sites of infection include skin with
cellulitis, an acute abdomen, or a distended bladder. A rectal
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examination is essential to rule out fecal impaction. Deep vein
thrombosis may also precipitate delirium.

A neurological examination is needed to detect a central
nervous system pathological condition such as cerebral infarc-
tion or hemorrhage. Presence of tremors, if new in onset, may
be secondary to alcohol withdrawal.

INVESTIGATIONS

Further investigations should be guided by indicators from the
history and physical examination.

LABORATORY TESTS

Laboratory tests should include the following: a complete blood
count to detect infection or anemia; a metabolic panel that
includes blood urea nitrogen/creatinine to identify dehydra-
tion and renal failure; blood sugar and electrolytes which are
frequent contributors; liver function; and urinalysis, preferably
a catheter specimen to check for urinary tract infection.

OTHER INVESTIGATIONS

Chest x-ray films to diagnose pneumonia, congestive heart
failure, or other lung pathology and an electrocardiogram
to identify an arrhythmia or silent myocardial infarction can
be helpful. Blood cultures and pulse oximetry are all simple
bedside evaluations that are likely to identify the majority of
causes.11

NONROUTINE INVESTIGATIONS

In refractory cases or when the previous investigations have
failed to reveal a satisfactory explanation, additional tests that
are appropriate include thyroid function tests, B-12 and folate
levels, arterial blood gas levels, and lumbar puncture in a febrile
patient with an unknown source for fever.

Neuroimaging usually has a low yield and should be utilized
primarily for those with new focal signs or recent head trauma.
This is in contrast with what frequently happens today when
an imaging study is performed first.1

Electroencephalography is rarely used but may be helpful
in detecting occult seizures and separating delirium from other
psychiatric diagnoses.

Refractory cases require continued evaluation including
repeating various investigations.

MANAGEMENT

It is axiomatic in treating delirium that the underlying cause(s)
must be treated before any improvement can be expected.

Frequently, a multipronged approach is indicated. Infections
should be treated; dehydration and metabolic abnormalities
should be corrected appropriately. Supportive measures such
as protecting the airway, assuring oxygen delivery, addressing
problems of malnutrition, preventing complications such as
falls, pressure ulcers, and deep vein thrombosis and avoiding the
use of restraints are essential. Medication management strate-
gies include limiting the number of drugs and withdrawing all
nonessential drugs, reducing psychoactive drugs or using safer
replacements. In a suspected alcoholic, the use of intravenous
thiamine is indicated. Special attention should be paid to bowel
and bladder care, avoiding constipation and limiting the use of
indwelling catheters.

Providing sleep aids such as warm milk at bedtime and
assuring a comfortable temperature can be helpful.

ENVIRONMENT

Creating a safe environment is vital. This can be accomplished
most effectively in an Acute Care for the Elderly unit but if not
available a room preferably shared closest to the nursing station
should be utilized.

A quiet appropriately lit environment with reduced noise
levels; use of clocks, calendars, and photos to help with orienta-
tion; cueing by staff; and provision of sensory aids for hearing
and vision with early and regular mobilization is very help-
ful. Additional approaches include a consistent staff approach,
encouragement of family involvement in care, preferably round
the clock or securing the services of a sitter. Use lucid periods
to explain to the patient what is happening and reorient them.
Special attention should be paid to symptom relief such as ade-
quate treatment of pain or other symptoms such as nausea and
vomiting.

PHARMACOLOGICAL MANAGEMENT

The use of psychopharmacological agents should be judicious
and should never be utilized to compensate for inadequate staff
or family support. Ideally pharmacological agents should only
be used when the patient poses a risk to him/herself or others
or to preserve a vital treatment such as an intravenous line or
an oxygen cannula.

According to American Psychiatric Association guidelines
for the agitated, delusional patient, a high potency antipsy-
chotic such as haloperidol is indicated.12 The exception may
be in patients with Parkinson’s disease and those experiencing
alcohol withdrawal. Haloperidol can be given orally, intramus-
cularly, and, occasionally, intravenously, but only in true emer-
gency situations as it has the potential to induce life-threatening
arrhythmias when given in this form.

Use of atypical antipsychotic medications has not been
studied enough to recommend their routine use despite the
fact that they are used frequently to manage delirium. Among
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Table 15.1. Pharmacological Treatment of Delirium

Class and Drug Dose Adverse Effects Comments

Antipsychotic
Haloperidol 0.5–1.0 mg twice daily orally,

with additional doses every 4 hrs
as needed (peak effect, 4–6 hr)

0.5–1.0 mg intramuscularly,
observe after 30–60 min and
repeat if needed (peak effect,
20–40 min)

Extrapyramidal symptoms,
especially if dose is >3 mg per
day

Prolonged correct QT interval on
electrocardiogram

Avoid in patients with
withdrawal syndrome, hepatic
insufficient, neuroleptic
malignant syndrome

Usually agent of choice
Effectiveness demonstrated in
randomized, controlled trials

Avoid intravenous use because of
short duration of action

Atypical antipsychotic
Risperidone
Olanzapine
Quetiapine

0.5 mg twice daily
2.5–5.0 mg once daily
2.5–5.0 mg once daily

Extrapyramidal effects equivalent
to or slightly less than those with
haloperidol

Prolonged corrected QT interval
on electrocardiogram

Tested only in small,
uncontrolled studies

Associated with increased
mortality rate among older
patients with dementia

Benzodiazepine
Lorazepam 0.5–1.0 mg orally, with additional

doses every 4 hr as needed∗
Paradoxical excitation,
respiratory depression,
oversedation

Second-line agent

Associated with prolongation
and worsening of delirium
symptoms demonstrated in
clinical trial

Reserve for use in patients
undergoing sedative and alcohol
withdrawal, those with
Parkinson’s disease, and those
with neuroleptic malignant
syndrome

Antidepressant
Trazodone 25–150 mg orally at bedtime Oversedation Tested only in uncontrolled

studies

∗ Intravenous use of lorazepam should be reserved for emergencies.

existing studies stronger data support the use of risperidone and
olanzapine, although well-designed studies do not exist.13,14

The use of cholinesterase inhibitors such as Aricept, Exelon,
and Razadyne intuitively make sense as they may combat a
deficiency of acetylcholine. Benzodiazepines are only indicated
for alcohol withdrawal and then only short-acting drugs such
as lorazepam should be used.9 Patients should be weaned from
these medications when there is evidence of improvement.

Table 15.1 provides a summary of pharmacological agents
used in delirium.

PREVENTION

It is thought that perhaps as many as a third of all cases of delir-
ium can be prevented.14,15 A group at particular risk are nursing
home residents, many of whom have cognitive impairment or
are demented and are transferred to the hospital with an acute
illness and admitted via the emergency room. The stress of ill-
ness, transportation, and general chaos in the emergency room
and hospital is likely to overwhelm any defense and result in
delirium. Perhaps a significant number of these individuals

Table 15.2. Risk Factors for Delirium

Age >65 Functional impairment

Male Multiple medical problems

Alcohol abuse Malnutrition

Cognitive Impairment Polypharmacy

Neurological impairment such
as stroke

Terminal illness

Table 15.3. Delirium Precipitants

Drugs – especially psychoactive medications

Severe Illness

Infection Intensive Care Placement Shock Physical Restraints

Hypoxia Pain Bladder Catheter

Iatrogenic Complications Surgery Sleep Deprivation
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could be treated at their nursing facilities given the portabil-
ity of diagnostic tools and the ability to administer potent
medications such as intravenous antibiotics. This does obli-
gate the physician or nurse practitioner to provide assessment
and care on site. Certainly for most pneumonias and uri-
nary tract infections this approach is feasible and preferable
and likely to result in significant cost savings. Many authors
have identified risk factors for delirium (Table 15.2) that when
present on admission increase the probability of delirium
developing.

When risk factors that can be considered as patient char-
acteristics are combined with precipitating external factors
such as dehydration and sepsis or the use of restraints, delir-
ium is almost certain to develop. Inouye et al. has identified
precipitating factors, a summary of which is included in the
Table 15.3.

Screening on admission of those who are vulnerable
and have risk factors is a strategy that needs to be imple-
mented at all hospitals. The Yale prevention trial addressed
the following domains and significantly reduced the incidence
of delirium.14 Actions included orientation and maintaining
cognition; early mobilization; minimizing the use of psychoac-
tive drugs; use of nonpharmacological approaches such as
normalizing sleep patterns, enhancing communication; and
restoring aids such as glasses and hearing devices; preventing
and restoring volume depletion; and limiting the use of blad-
der catheters. Most of these actions fall under the purview of
nursing.

SUMMARY

Delirium is a serious life-threatening problem that is very com-
mon in hospitalized older adults. It is frequently misdiagnosed
and mismanaged. It increases mortality, duration of hospital
stay, and both inpatient and posthospital cost. It increases the
risk of long-term nursing home placement.

With the use of screening instruments, early detection, and
rapid treatment of underlying causes in a safe, appropriate
environment, outcomes can be significantly improved.

The management of delirium in a competent manner
should be within the purview of any physician responsible for
the care of hospitalized older adults.
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DEFINITION

Dementia is characterized by memory and learning impairment
as well as deficits in at least one other cognitive domain. These
include: impairment in communication (aphasia); impair-
ment in recognition and manipulation of objects (agnosia and
apraxia); impairment in reasoning ability; and impairment in
handling complex tasks (executive function). These cognitive
symptoms must represent a significant decline from a previ-
ous level of functioning and interfere with functional status
and social activities. The disturbances must be insidious in
onset and progressive and must not be better accounted for
by another psychiatric diagnosis, such as delirium, or systemic
disease.1

Epidemiology

The prevalence of dementia has been estimated to be approx-
imately 6%–10% of individuals aged 65 years or older. The
prevalence of dementia increases with age, rising from 2%
among those aged 65 to 74 years to more than 30% of those
85 years and older.2–4 Incidence rates of Alzheimer’s disease
(AD) demonstrate exponential growth, doubling every 5 years
after the age of 65 years, at least until the age of 85 years.5

The cost of caring for people with dementia is substantial;
dementia has been estimated to increase the mean annual health
care cost per older patient by $4,134, primarily as a result of
increased hospitalization costs and increased expenditures on
skilled nursing facilities.6 The current annual economic cost of
dementia is approximately $100 billion.7 With the anticipated
doubling of the population aged 65 years and older by 2030,8

the financial impact of dementia on our society will be even
more dramatic.

Risk Factors

Determining risk factors for dementia has been an area of
intense study (see Table 16.1). Many risk factors for dementia

are not modifiable; thus, the search for ways to prevent demen-
tia has garnered much attention. Studies have shown that social,
mental, and physical activity appear to be inversely associated
with the risk for dementia, but these data come from large
observational studies and meta-analyses and require additional
validation.9–11 It is unclear if adopting these lifestyle character-
istics will prevent the development of dementia.

Dementia Subtypes

There are several different subtypes of dementia, of which AD
is the most common. The definitive diagnosis for the etiology
of dementia requires pathological evaluation. However, recent
dementia research has demonstrated much overlap between
the various dementia syndromes, particularly between AD and
vascular dementia (VaD).12,13 The etiology of certain demen-
tia syndromes may be traced to a common pathophysiology.
For example, it appears that the neurodegenerative demen-
tias, such as Alzheimer’s dementia, frontotemporal dementia
(FTD), dementia with Lewy bodies (DLB), and prion disor-
ders may actually be linked mechanistically to the conversion
of normal proteins into insoluble aggregates. These aggre-
gates form cerebral deposits or neuronal inclusions prompt-
ing neurotoxic cascades that attempt to remove the misfolded
proteins.14

Alzheimer’s Disease

AD is the most common form of dementia in the elderly,
accounting for 60% to 80% of all cases.15–17 It is estimated
that more than 4.5 million adults with AD are currently living
in the United States.18 The cost of caring for one patient with
AD is $47,000 per year.19 The economic burden of this disease is
surpassed only by the tremendous social and emotional burden
on patients, families, and caregivers.

Epidemiological research has identified the following risk
factors for AD: age, presence of the apolipoprotein E epsilon 4
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Table 16.1. Risk Factors for Dementia

Identified Risk Factors

Age

Family history

APOE genetic endowment

Down syndrome

Head trauma

MCI

Additional Probable Risk Factors

Vascular risk factors

Hypertension

Diabetes mellitus

Hyperlipidemia

Elevated plasma homocysteine level

High dietary fat intake

Smoking

Adapted from References.9,10,11

(APO E4) genotype, family history, Down syndrome, and head
trauma. Vascular risk factors, such as diabetes, hypertension,
and lipid abnormalities have also been associated with AD.
Researchers in AD now concur that what is good for the heart
is good for the brain.

Recently, higher education has been found to be a protective
risk factor for AD. Individual differences in how tasks are pro-
cessed may allow for a degree of cognitive reserve from brain
pathology. Participation in both leisure and physical activity
may also be protective for development of AD.

Brain pathology consistent with AD includes the presence
of extracellular amyloid-β protein-42 (Abeta42) deposition
and intracellular neurofibrillary tangles (NFTs).20 AD is charac-
terized by neuronal loss, especially among neurons that release
the neurotransmitter acetylcholine.21

The etiology of neuronal damage in the brains in AD
patients, particularly in the medial temporal lobes and the
hippocampus, is still not well understood. To date, the patho-
physiology of AD traces back to a family of amyloid precursor
proteins that are cleaved by specific secretases. When amyloid
precursor protein is cleaved by a γ-secretase on one end and a
β-secretase on the other end, a highly amyloidogenic Abeta42
protein is released. This protein appears to aggregate in dif-
fuse plaques, which evolve into dense neuritic plaques.22 Abeta
oligomers, therefore, are probable mediators of neurotoxicity.23

Once the neuritic plaque has formed, secondary cascades of
inflammation, excitotoxicity, and apoptosis may trigger addi-
tional damage.

The formation of NFTs and their role in the pathophysiol-
ogy of AD remains controversial. NFTs consist of a hyperphos-
phorylated form of the microtubule-associated protein, tau.
Severity of cognitive decline correlates with NFT burden more
so than with amyloid deposition, suggesting that a mutant tau

protein, rather than the NFT, may be the primary neurotoxic
mediator.24,25 Cleavage of tau, a critical step in NFT formation,
appears to be triggered by accumulation of Abeta42 protein
through activation of caspases.

Clinically, AD is characterized by an insidious onset and
early detection is often the result of informant concerns. Early
symptoms include loss of short-term memory, repeating state-
ments, and exercising poor judgment. Behavioral symptoms
such as personality changes, apathy, delusions, and hallucina-
tions are also common features in patients with moderate AD.
In late stages of AD, patients frequently become dependent on
others for activities of daily living (ADLs), such as bathing and
toileting.

AD is marked by a gradually progressive course and a short-
ened life expectancy. In one large population-based study, the
median survival from time of diagnosis was 4.2 years in men
and 5.7 years in women. Mortality predictors include dementia
severity at time of diagnosis, abnormal neurological findings,
and the presence of comorbidities, such as heart disease and
diabetes.26 Pneumonia is the most common terminal event in
patients with progressive dementia.

Vascular Dementia

VaD accounts for 10%–20% of cases of dementias in older
adults.27 The identification of VaD has suffered partly because
of a lack of uniform diagnostic criteria.28,29 Traditionally, VaD
was thought to have an abrupt onset of cognitive impairment
with stepwise deterioration and focal neurological impairments
following a cerebrovascular insult. More recent research has
shown that 20% of cases of VaD are actually characterized
by a subtle onset and gradual course, making the distinction
between VaD and AD on presentation less clear.30 In fact,
diagnostic criteria for VaD have been relatively unsuccessful
in predicting pathological findings.12 Also, autopsy examina-
tions have revealed that coexistence of vascular lesions with AD
pathology is common and a “mixed dementia” may be much
more common than previously suspected.31

Despite suffering from a lack of uniform diagnostic cri-
teria, clinical features that may suggest the diagnosis of VaD
include: onset of cognitive decline following a stroke, abrupt
onset of symptoms followed by a stepwise deterioration, find-
ings on physical examination that are consistent with a previous
stroke, and bilateral and/or lacunar infarcts that involve corti-
cal or subcortical gray matter on cerebral imaging.12,29 White
matter changes in the periventricular regions seen on mag-
netic resonance imaging (MRI) are thought to be related to
microvascular ischemia but are not now part of the diagnostic
criteria for VaD. The prognosis of VaD is generally considered
to be worse than that of AD, with a median survival of only
3 years following diagnosis.12

Frontotemporal Dementia

FTD is a heterogeneous entity that primarily affects the por-
tion of the brain that controls planning, social behavior, and
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language perception. In contrast to VaD and AD, FTD usu-
ally develops at an earlier age, with presentation after the age of
75 years, rare.32 Recent research suggests that FTD may be more
common than was previously believed and that it has a high
rate of familial aggregation (20%–40% of cases).33,34 Prognosis
for FTD is variable, with life expectancy after diagnosis ranging
from 3 to 10 years.12

Pathologically, FTD is characterized by focal atrophy of
the frontal and temporal lobes, in the absence of findings
consistent with AD.35 Specific regions of atrophy correlate
with the clinical and neuropathological syndrome.36 These
regions often show decreased perfusion on single photon emis-
sion computed tomography, positron emission tomography
(PET), and perfusion MRI.37,38 Three neuropathological sub-
types of FTD have been described according to the presence
or absence of tau and ubiquitin inclusions: tau positive, tau
and ubiquitin negative, and ubiquitin negative/tau positive
pathology.

Although mutations in the tau gene on chromosome
17 have been implicated in familial FTD, the pathogene-
sis of nonfamilial FTD remains unclear.39,40 Autopsy, neu-
roimaging, and cerebrospinal fluid studies suggest that FTD
is characterized by a serotonergic deficit, which likely con-
tributes to the behavioral abnormalities associated with
FTD.41

There are three distinct clinical subtypes of FTD: behav-
ioral, language, and motor.32,42 The behavioral subtype is the
most common form of FTD, with 90% of patients developing
personality changes during the course of their illness. The per-
sonality change is often dramatic and is characterized by social
inappropriateness, poor judgment, and disinhibition. Impair-
ment of executive function, insight, and memory are also com-
mon features in behavioral FTD.43,44 Findings on perfusion
imaging studies often correlate with behavioral symptoms. For
example, prominent frontal hypoperfusion is associated with
apathy and poor hygiene and self-care, and prominent temporal
hypoperfusion is associated with hypomania and compulsive
behaviors.37

Early progressive language dysfunction is the second
most common phenotype in FTD and is characterized by
two subtypes: primary progressive nonfluent aphasia (or
logopenic aphasia) and progressive fluent aphasia (or seman-
tic dementia).42 Progressive nonfluent aphasia is characterized
pathologically by prominent frontal lobe atrophy and clinically
by word-finding difficulty despite preserved understanding of
speech. Progressive fluent aphasia is associated with marked
temporal lobe involvement.13 Patients often present with dif-
ficulty in naming and in understanding words, secondary to
involvement of left temporal lobe, or in face and object recog-
nition, secondary to involvement of right temporal lobe. With
progression, patients may develop logorrhea (abundant unfo-
cused speech), echolalia (spontaneous repetition of words), and
palilalia (compulsive repetition of phrases).42

The third type of FTD involves a prominent motor compo-
nent in the presentation. Patients often present with extrapyra-

midal motor symptoms or with signs of bulbar and spinal
motor neuron disease. Patients with bulbar or spinal motor
neuron disease (FTD–motor neuron disease) often have motor
symptoms within 12 months of disease onset and have, gener-
ally, a rapidly progressive disease course.43

Dementia with Parkinsonism

A number of parkinsonian disorders are associated with de-
mentia. The two most common forms of dementia with Parkin-
son’s are DLB and Parkinson’s disease dementia (PDD). Atyp-
ical parkinsonian syndromes such as progressive supranuclear
palsy (PSP), multisystem atrophy, and corticobasilar ganglionic
degeneration also produce dementia syndromes.

Dementia with Lewy Bodies
DLB now appears to be the second most common form of

neurodegenerative dementia in older adults, with prevalence
estimates ranging from 15% to 20% of all cases.45,46

Pathologically, numerous Lewy bodies characterize DLB
but plaques and NFTs, often seen in AD, may also be present.46

New immunocytochemical staining for ubiquitin and α-
synuclein has aided greatly in the detection of cortical Lewy
bodies and significantly improved the detection of the disorder
in postmortem studies.14

Despite improved pathological detection, the clinical diag-
nosis of DLB is still challenging. Patients with DLB can
be distinguished from those with AD and VaD by marked
cognitive fluctuations, persistent well-formed hallucinations,
and coexisting rapid eye movement (REM) sleep behavior
disorders.12,46 DLB should be suspected in patients with signs
of parkinsonism such as bradykinesia, muscular rigidity, and
tremor. Supportive features for the diagnosis include a his-
tory of repeated falls, syncope, sensitivity to neuroleptic med-
ications, delusions, hallucinations in nonvisual modes, and
depression.46 Of note, distinguishing DLB from AD and other
dementias may be particularly important because of the risk
of adverse events with antipsychotic medications in these
patients.45 Also, patients with DLB may benefit from a trial
of levodopa therapy, making early detection even more valu-
able. Prognosis for DLB appears to be slightly worse than
that for AD, with some patients having a rapidly progressive
course.12

Parkinson’s Disease Dementia
Patients PD have a significantly increased risk of developing

associated dementia.47 In one prospective cohort study, 30% of
patients developed dementia within 5 years.48

Patients with PD have gray matter atrophy in the limbic,
paralimbic, and prefrontal regions. On pathological examina-
tion, PDD correlates with cortical and limbic Lewy bodies.49,50

Although PDD shares features of DLB pathologically, its
clinical presentation differs from that of DLB in that it is
defined by the onset of dementia in the setting of PD for at
least 1 year. The dementia associated with PD is characterized
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by executive dysfunction, attention impairment, and memory
impairment.50

Progressive Supranuclear Palsy
PSP mimics PD in its early stages, and patients are often

found to have postural instability, bradykinesia, and rigid-
ity. PSP is distinguished from PD by the presence of ver-
tical supranuclear palsy with downward gaze abnormalities.
Also, in contrast to PD, the bradykinesia and rigidity is often
symmetrical.51 Patients with PSP generally have a poor response
to levodopa.52 and frequently develop a pseudobulbar palsy
with dysarthria and dysphagia.53

Pathologically, patients with PSP have globose NTF made
up of hyperphosphorylated tau proteins. These lesions are
found in the substantia nigra, subthalamic nucleus, globus pal-
lidus, superior colliculus, and midbrain and pons with associ-
ated neuronal loss. Cortical involvement generally involves the
frontal lobe as well.

Not surprisingly, the dementia associated with PSP is fre-
quently a frontal lobe syndrome; however, it is more rapidly
progressive than many other neurodegenerative dementias,
with a median time to death following diagnosis of only
6 years.54

Creutzfeldt-Jakob Disease

Creutzfeldt-Jakob disease (CJD) is a rare, neurodegenerative
disease caused by prions, which presents with a rapid onset of
cognitive impairment as well as motor deficits and seizures. CJD
should be suspected in any patient presenting with a dementing
illness with a subacute onset over weeks to months. There are
six recognized subtypes of CJD. Motor manifestations may be
cerebellar, extrapyramidal, or extraocular and usually develop
shortly after cognitive symptoms. Myoclonus and seizures are
less common symptoms and generally occur later in the course
of the disease. Electroencephalography and cerebrospinal fluid
studies can be helpful in determining the diagnosis and may
be supported by gray matter abnormalities on diffusion MRI.
CJD is a rapidly progressive dementia and is usually fatal within
1 year after onset.12

Reversible Dementia

Although potentially reversible causes of dementia account
for less than 10% of cases of dementia, identifying and treat-
ing these disorders remains a top priority.8,55,56 Vitamin defi-
ciencies, thyroid dysfunction, depression, and normal-pressure
hydrocephalus (NPH) have all been identified as more common
reversible causes of dementia to consider in the initial differ-
ential diagnosis (see Table 16.2) of a patient presenting with
cognitive impairment, but there are numerous causes of poten-
tially reversible dementias in an expanded differential (see, Ta-
ble 16.3). Although these syndromes are considered “poten-
tially” reversible, it is important to note that the majority of
patients with these syndromes do not improve even when these

Table 16.2. Differential Diagnosis of Cognitive Impairment

AD

VaD

FTD

PD

DLB

CJD

PSP

NPH

Alcohol-related dementia

Medication-induced dementia

AIDS dementia

Delirium

Major depressive disorder with cognitive impairment

MCI

Metabolic disorders

Adapted from Reference.137

Table 16.3. Potentially Reversible Dementias

Medication induced

Analgesics

Anticholinergics

Psychotropic medications

Sedative hypnotics

Steroids

Alcohol-related

Intoxication

Withdrawal

Metabolic disorders

Thyroid disease

Vitamin B12 deficiency

Hyponatremia

Hypercalcemia

Hepatic dysfunction

Renal dysfunction

Depression (pseudodementia)

Central nervous system neoplasm

Chronic subdural hematoma

Chronic meningitis

NPH

Human immunodeficiency virus

CJD

Adapted from References.55,56
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disorders are promptly discovered and treated. Rates of reversal
range from only 0.6% to 11% of cases.56,57

Normal-Pressure Hydrocephalus

Patients with NPH often present with a triad of gait distur-
bance (“magnetic gait”), urinary incontinence, and cognitive
dysfunction. Although NPH should be considered in patients
with these symptoms, it is also important to recognize that
many older adults have one or more of these symptoms in the
absence of NPH. Nevertheless, NPH is amenable to treatment
and, therefore, should still be considered in patients who fit the
clinical scenario. Confirmatory studies include imaging stud-
ies, radioisotope diffusion studies, and the Fisher test, which
involves gait assessment before and after the removal of 30 mL
of cerebrospinal fluid. The Fisher test is also useful in predict-
ing response to ventriculoperitoneal shunting, the treatment of
choice.12

Delirium

Delirium (see Chapter 15), a condition characterized by fluctu-
ating levels of consciousness and inattention, must also be dis-
tinguished from dementia. Whereas dementia is characterized
by an insidious onset, the onset of delirium is usually abrupt
and often precipitated by illness, intoxication, or medication.
Delirium is associated with a high morbidity and mortality, but
unlike dementia, delirium typically resolves if the underlying
cause is addressed.58 Still, recovery from delirium may be pro-
tracted in older adults and may even become chronic in some
patients making it difficult to distinguish from dementia.

Mild Cognitive Impairment

Dementia is increasingly recognized as an endpoint on a con-
tinuum of cognitive decline.55 Recent efforts to understand
dementia, therefore, have focused on cognitive impairment that
precedes dementia. Terms that have been used to describe the
range of cognitive and functional conditions between normal
and demented include: cognitively impaired not demented,
possible dementia prodrome, and age-associated cognitive
impairment. What unites all of these terms is the concept that
there is some cognitive loss, but not enough to cause significant
changes in functioning, which is the hallmark of dementia.

Mild cognitive impairment (MCI) is a recent research con-
struct that attempts to define this period of cognitive impair-
ment before dementia. The definition of MCI is, however,
very heterogeneous, and the progression is variable. Many con-
sider that the cognitive impairment associated with short-term
memory loss short of dementia (so-called amnestic MCI) is
actually “prodromal AD.”14

DIAGNOSTIC APPROACH

Although a definitive diagnosis of a particular dementia
syndrome often requires a postmortem examination, a

comprehensive approach with a thorough history-taking, phys-
ical examination, tailored laboratory work and imaging studies,
and neuropsychiatric testing when appropriate permit a proba-
ble diagnosis in the majority of cases. In fact, in studies of AD, a
diagnosis of “probable” AD was accurate in 90% of cases based
on history from the patient and family members in combina-
tion with clinical examination.59 Clinical pathways to assist in
the diagnosis of dementia are available.14

History

Most patients with dementia do not present with a subjec-
tive complaint of memory loss. Rather, a caregiver or family
member often raises the concern of memory loss or behav-
ioral change to the practitioner. For example, informants may
report that the patient has had trouble remembering events and
preparing finances, has gotten lost in familiar settings, cannot
find appropriate words, or has been demonstrating unusual
behaviors.

Informants play an integral role in helping practitioners
understand the onset, nature, and progression of symptoms.

A thorough history-taking also hinges on a systematic
review of prescription medications and over-the-counter med-
ication use. Use of medications that may impair cognition
such as anticholinergics, psychotropics, and sedative hypnotics
should be determined. Performing a functional assessment is
another key step in the evaluation of patients with dementia.
Functional impairment is often assessed by asking the patient
and family members or informants about instrumental ADLs
(i.e., managing finances, household chores, and taking medica-
tions) and ADLs (i.e., dressing, grooming, and toileting). The
Global Deterioration Scale and Functional Assessment Stag-
ing is another standardized tool that can be used to measure
dementia-related dependency.60

Physical Examination

A comprehensive history-taking and functional assessment
should be followed by a complete physical examination.
During the physical examination, special attention should
be given to the neurological examination to evaluate other
possible causes of memory impairment. Focal neurological
deficits consistent with previous stroke, signs of parkinsonism,
and abnormal gait and eye movements may be particularly
revealing.

Cognitive Assessment

Although agreement between history and physical examination
is suggestive of a diagnosis of dementia, cognitive assessment
is necessary to diagnose and differentiate dementia syndromes.
Cognitive performance is, however, influenced by numerous
factors, not all of which are indicative of dementia. For example,
inefficient learning strategies, slowed processing, decreased
attention, and sensory deficits may affect results of cognitive
testing. Age, education, and demographic factors may alter
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performance and must be incorporated into analyses of test
results.61

The Mini-mental Status Examination (MMSE) is the most
commonly used screening test for dementia. The examination
tests orientation, registration, attention, and calculation, and
it is used to diagnose and stratify patients into mild, moderate,
and severe dementia. Traditionally, a perfect score is 30; scores
of 25–29 suggest MCI; scores 19–24 indicate mild dementia;
scores of 15–19 indicate moderate dementia; and, scores 14 or
less are consistent with severe dementia. Using a cutoff of 24,
the MMSE has a sensitivity of 87% and a specificity of 82%
in a large population-based sample.62 The MMSE is not sen-
sitive to mild dementia and is influenced by age, education,
language, and motor and/or visual impairments. Tools that
incorporate age, sex, and educational attainment are now avail-
able that help to correct the interpretation of these results.63,64

For example, in patients with less than 9 years of education,
a score of 17 or less is consistent with mild, not moderate,
impairment.

MMSE testing can be used not only to diagnose cognitive
impairment or dementia, but also to follow its progression.
Over time, most patients will display a steady deterioration
in their MMSE testing scores. For example, in patients with
AD, the average decline in MMSE is 2 to 4 points per year.
More recently, the MMSE has also been used to assess decision-
making competency. Studies suggest that scores higher than 23
or scores lower than 19 are reliable in distinguishing compe-
tency from incompetency. Intermediate scores may require a
more complete evaluation.65,66

The Clock-Drawing Test (CDT) is a quick screen for cogni-
tive impairment, taking less than 5 minutes to perform. During
this test, the patient is asked to draw a clock face with all of the
numbers and label the face with a specified time, such as “10
minutes to 2 o’clock.” The person is given one point for labeling
all 12 numbers, 3 points for placing the 12 at the top, 1 point for
drawing two hands, and 1 point for correct identification of the
time. A score less than 4 is impaired.67 The CDT is appealing
because of ease of administration, but like the MMSE it is not
sensitive to mild impairment.68

The Mini-Cog is another brief screening test that combines
and the CDT and the three-item recall from the MMSE. Patients
who recall none of the three words are classified as demented,
those who recall all of the three words are nondemented, and
those who recall one or two of the three words are classified as
either demented or nondemented based on the results of their
CDT.69 A retrospective analysis suggests that the sensitivity and
specificity of the Mini-Cog is similar to that of the MMSE.69

The advantage of the Mini-Cog is its high sensitivity, ease of
administration, and lack of influence by the patient’s education
level.

Neuropsychological testing encompasses a wide array of
tests and involves a more extensive evaluation of multi-
ple cognitive domains. In a practice parameter from 2001,
the American Academy of Neurology (AAN) concluded that
neuropsychological testing is useful in distinguishing MCI
from dementia in patients presenting with memory loss and in

distinguishing different dementia syndromes. The five instru-
ments deemed most reliable by the AAN were the Animal
Naming test, the Modified Boston Naming test, the MMSE,
Constructional Praxis, and Word List Memory.70 An aggregate
total score from these five tests has been shown to differenti-
ate accurately patients undergoing normal aging from patients
with AD.71

Finally, an assessment of premorbid literacy is crucial to
determining the extent of dementia in a patient. The National
Adult Reading Test involves the pronunciation of 50 English
words and has been validated as an estimator of premorbid
ability in a study of 80-year-olds.72 This test is often adminis-
tered prior to a full neuropsychiatric evaluation.

Laboratory Evaluation

The only laboratory evaluation recommended for all patients
with suspected dementia includes screening for hypothy-
roidism and B12 deficiency.12 Tailored laboratory evaluation
is otherwise guided by clinical findings and may include assess-
ment of the complete blood count, liver function studies,
electrolytes, syphilis and Lyme serology, and human immuno-
deficiency virus status. The cost effectiveness of obtain-
ing multiple laboratory studies has been called into ques-
tion because of the low likelihood of detecting a reversible
dementia.73

Genetic Testing

Genetic testing in patients with dementia is not currently
recommended.74 Although screening for the presence of the
APO E4 allele has garnered much research interest because it
is a known risk factor for AD, its utility as a diagnostic test is
limited because not all persons who are homozygotes for the
allele develop AD.75 The potential for harm based on overdiag-
nosis of the disease is tremendous. Similarly, measurements of
Abeta42 protein levels and tau protein levels appear to pro-
vide some research benefit, but their clinical value remains
unclear.76

Neuroimaging

The role of neuroimaging in patients with suspected demen-
tia is in evolution. Although many clinical prediction rules
do not recommend routine screening with neuroimaging, the
AAN recommends neuroimaging in the initial evaluation of all
patients with dementia.12 The Alzheimer’s Association Position
Statement recommends the use of MRI in clinical diagnosis of
dementia and cognitive impairment to identify small lacunar
infarcts, white matter ischemic changes, hippocampal atrophy,
and volumetric changes.77 MRI findings can lend support to
a presumed diagnosis; for example, generalized or focal atro-
phy may be suggestive of AD and white matter lesions may
indicate ischemic disease.12 Several studies suggest that hip-
pocampal atrophy might allow early detection of AD, may help
in following the course of the disease, and may guide future
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treatment decisions.78,79 The Alzheimer’s Disease Neuroimag-
ing Initiative is a large, multisite study that is now underway
and is designed to evaluate the specific role of neuroimaging
in the diagnosis of AD and in monitoring of progression of
MCI.80

The use of functional imaging studies, such as PET and
single photon emission computerized tomography, in the diag-
nosis of dementia is also under study. Preliminary findings sug-
gest that functional studies may detect temporoparietal deficits
of AD or diffuse irregular deficits of VaD when the clinical
history and examination are equivocal. In one study of 146
patients with cognitive symptoms, PET findings were sensitive
predictors of the presence of AD and of neurodegenerative dis-
ease, in general.81 In 2005, the Centers for Medicare and Medi-
caid (CMS) approved reimbursement for fluorodeoxyglucose-
PET as an adjunctive diagnostic tool for dementia. There is
no evidence, however, that the additional diagnostic accuracy
provided by PET leads to improved patient outcomes or cost-
effective medical care. At present, The Alzheimer’s Associa-
tion Imaging Position Statement does not advocate routine
use of PET imaging for diagnosis of dementia and cognitive
impairment.

In the future, neuroimaging may be improved by the use
of amyloid imaging tracers. One agent called the Pittsburgh
Compound-B has shown good binding to amyloid B pep-
tide (CAA) amyloid deposition in postmortem studies of the
human brain and may improve our diagnostic accuracy of
dementia.82

Brain Biopsy

The brain biopsy as a diagnostic tool has become nearly obso-
lete. It is rarely used in younger patients with acute onset of
cognitive impairment or those with an atypical clinical presen-
tation suggesting a reversible disorder, brain biopsy is invasive,
carries a low diagnostic yield, and rarely leads to specific treat-
ment interventions.

Screening Guidelines

Despite the availability of guidelines for the diagnosis of demen-
tia, routine screening of all older adults is not currently recom-
mended. Rather, the U.S. Preventive Services Task Forces, AAN,
and Canadian Task Force on Preventive Health has concluded
that there is insufficient evidence (1 recommendation) to sup-
port routine screening for dementia in older adults.83 There are
insufficient data to support a beneficial effect of early diagno-
sis and treatment. Also, the feasibility, cost effectiveness, and
potential harms of routine screening of all older adults are
largely unknown.

Treatment of Dementia

Advances in the understanding of the pathophysiology of
dementia have allowed for development of more targeted

pharmacological therapies, however, the cornerstone of the
management of dementia is still symptomatic and geared
largely toward minimizing functional disability, addressing
behavioral disturbances, and preventing injury. Despite a
number of setbacks, the search for effective disease-specific
and disease-modifying therapies holds promise.

Pharmacological Management

Cholinesterase Inhibitors
Destruction of neurons that release the neurotransmitter

acetylcholine appears to play a role in the pathogenesis of
AD and other dementias. By blocking the enzyme that breaks
down acetylcholine, medications that inhibit cholinesterase
raise acetylcholine levels in the brain. There are currently
four Food and Drug Administration (FDA)–approved cholin-
esterase inhibitors (ChIs): tacrine, donepezil, rivastigmine, and
galantamine. Tacrine was the first agent used in the treatment of
AD but carries a risk of hepatotoxicity and is rarely prescribed.
Efficacy and tolerability of the other three medications appear
to be similar.84

The clinical benefit and cost effectiveness of these ChIs is
somewhat controversial. The average benefit of patients taking
CHIs is a short-term improvement in cognition and ADLs.85,86

In a meta-analysis of 29 randomized, controlled trials, patients
on ChIs improved only 0.1 standard deviations on ADL scales
and 0.9 standard deviations on instrumental ADL scales, a
change comparable to preventing a 2-month per year decline
in a typical patient with AD.84 The long-term benefit of these
medications, such as a delay in nursing home placement, is
still unclear.87,88 The only nonindustry study, AD2000, showed
no effect on timing of nursing home placement or progression
of disability.89 Additional evidence suggests that response to
ChIs is variable, with 30%–50% of patients experiencing no
benefit and a smaller percentage experiencing a significantly
greater than average benefit. CHIs appear to be most effective
early in the course of dementia, and, in the absence of other
options, many patients and families may opt for a trial of this
medication.

The most common side effects of these medications are
nausea, diarrhea, sweating, bradycardia, and insomnia occur-
ring in 10%–30% of patients. Generally, the medications are
titrated over 2–4 weeks to reach the maximum recommended
dose. Benefits may extend to 1–2 years; although no symp-
tomatic improvement may be noted, treated patients may func-
tion better than they otherwise would without treatment. If the
patient, family, and practitioner do not see a response, however,
it is reasonable to discontinue the medication. These medica-
tions are also often discontinued when patients progress to
advanced dementia and are only reintroduced if there is a dete-
rioration following removal.

Disease-Modifying Agents
The search for disease-modifying agents to help slow the

progression of AD has been disappointing. In fact, memantine
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is the only potentially disease-modifying medication that is
approved by the FDA in the treatment of dementia.

Memantine (Namenda R©) is an N-methyl-D-aspartate
receptor antagonist that blocks pathological stimulation of
N-methyl-D-aspartate receptors by glutamate and may pro-
tect against excitatory neurotoxicity in patients with dementia.
Memantine has been shown to have a small clinical benefit on
cognition, ADLs, and behavior in patients with moderate or
severe AD. This benefit, however, was not seen in patients with
mild to moderate AD or in patients with VaD.90

Memantine may also be helpful when used in combination
with CHIs. One study suggests that patients taking meman-
tine plus donepezil had better outcomes than those taking
donepezil plus placebo on scales measuring cognition, ADLs,
global outcome, and behavior.91 It is still unclear if meman-
tine is neuroprotective. The cost effectiveness of memantine is
unknown.

In general, memantine is well tolerated; the most common
side effect is dizziness. Confusion, hallucinations, and increased
agitation have also been noted rarely in patients with AD and
DLB. Withdrawal of the medication should be considered if
any patient worsens shortly after starting it.92

Researchers have investigated the use of antioxidants, such
as vitamin E, vitamin C, and selegiline with mixed results.93–95

Although vitamin E had some positive results at high doses,
a recent meta-analysis revealed an increased risk of all-cause
mortality, especially with high doses, leading many to abandon
vitamin E supplementation.96

Investigation into nonsteroidal antiinflammatory drugs
(NSAIDs) and estrogen replacement therapy for the preven-
tion and treatment of dementia has also yielded disappointing
outcomes.97 The side-effect profile of NSAIDs led to significant
withdrawal rates from studies.98,99 New evidence of increased
risk of cardiovascular events in individuals receiving celecoxib,
rofecoxib, and naproxen sodium led to the suspension of a large
prevention trial of NSAIDs.14 Similarly, studies have shown that
estrogen replacement therapy does not improve cognitive or
functional outcomes in patients with dementia and that hor-
mone replacement therapy may actually increase the risk of
developing dementia.

Despite attracting public interest, ginkgo biloba is also
not recommended in the treatment of dementia. Although a
Cochrane Review of 33 trials showed some efficacy of ginkgo,
the studies lacked intention to treat analyses and suffered from
methodological errors.100 Lack of regulation of the herbal
extract, including variability in the dosing and contents, has
led many experts to discourage its use at least until better data
are available.101

More recently, one potential disease-modifying treatment,
3-amino-1-propanselfunoic acid (3APS), has garnered a lot of
interest among researchers. This compound binds to amyloid
B (AB), a toxic protein known to aggregate, leading to amyloid
plaque deposition in the brain. Initial studies have shown that
this compound is safe, well tolerated, and reduces amyloid B
levels in patients with mild-to-moderate AD.102

Nonpharmacological Management

Lifestyle
In several small studies, mental activities, such as read-

ing, playing games or puzzles, and playing a musical instru-
ment have been associated with a decreased risk of cognitive
impairment.103–105 Better cognitive function has been demon-
strated in both men and women who pursued high levels of
long-term physical activity.106,107 Physical activity also appears
to promote functional autonomy as well as nutritional and
cognitive status in those with AD.108–110

Nutrition
Inadequate nutrition is common in patients with demen-

tia and is associated with increased morbidity and mortality.
Oral nutritional supplements may help to offset this risk by
increasing weight and fat-free mass.111

Risk Factor Reduction
Aggressive identification and treatment of vascular risk fac-

tors may also help to slow cognitive decline. Statin use has been
hypothesized as a potential agent in the prevention and treat-
ment of dementia; however, support from randomized clinical
trials is not yet available.

OTHER MANAGEMENT ISSUES

Behavioral Disturbances

Psychotic and affective disturbances occur in 50%–90% of
patients with dementia and account for much of caregiver
stress.112 Aggression, assault, wandering, and loss of recogni-
tion of caregiver are predictive of nursing home placement;113

therefore, attention to these behaviors is paramount in the care
of patients with dementia.

Improving communication and patient perception is one
strategy to reduce behavioral disturbances. Reduction of
sensory impairment is imperative in communicating with
demented patients; glasses and hearing aids should always
be available and environmental noise and visual disturbances
should be minimized. Caregivers should be encouraged to
interact with the patient at eye level, avoid threatening stances
or gestures, and speak softly and slowly.

Caregiver training to identify antecedents, response, and
consequences of a problematic behavior may also be helpful.
Using an “ABC” method, caregivers are asked first to identify
the antecedents (A) or triggers for certain behavior such as a
change in schedule, interpersonal conflict, or physical stressor;
once identified, these antecedents can be avoided or minimized.
The caregiver is then asked to describe the behavior (B) elicited
by the antecedent and to understand when, where, and how
often it occurs. Finally, the caregiver notes the consequences
(C) of the behavior, such as how the caregivers reinforce or
deter the activity and what happens after the behavioral distur-
bance.114
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Another strategy to addressing behavioral disturbance
approaches the patient from a social, environmental, and medi-
cal perspective. The patient’s point of view, environmental trig-
gers, and undiagnosed or underrecognized medical diagnoses
are evaluated to design patient-specific interventions.115

Tailored behavioral strategies may also help to offset par-
ticular types of behavioral disturbances. Psychotic symptoms,
such as delusions, hallucinations, and paranoia, are present
in up to 30% of patients with dementia.116 These symptoms
may be reduced by minimizing change in routine, correcting
sensory deficits and improving lighting. Furthermore, physical
activity, distraction, and gentle touch may help to win patient
trust.

Affective symptoms, such as apathy, depression, anxiety,
and sleep disturbance occur in up to one quarter of all
demented patients.112 Depressive symptoms may be modified
by avoidance of sad memories, increased social interaction, and
increased activity level. Behavioral interventions to minimize
sleep disturbance include improving sleep hygiene as well as
addressing nighttime pain and nocturia.

Verbally disruptive behaviors, such as screaming, abusive
language, and repetition, may result from cortical disinhibi-
tion, but may also signal untreated pain, sensory deprivation,
or social isolation. Social interaction and sensory stimula-
tion may improve this behavior. Sundowning, or confusion
that increases at nighttime, is common among many elderly
demented patients, especially in the acute care setting. Food,
brief personal contact, music, and improved hearing and vision
have been shown to reduce sundowning.117

Aggressive behavior particularly during personal care is also
common; this behavior is often a self-protective response and
may be secondary to confusion or misunderstanding. Helping
caregivers to understand that this behavior is not intended to be
harmful may be beneficial. Also, employing assistance during
bathing and other personal care efforts has been shown to be
successful.118

Wandering and pacing pose safety issues for many patients
with dementia because of the associated potential for getting
lost and for injury. Addressing unmet needs such as hunger,
pain, and toileting may minimize pacing. Also, engaging the
patient in low-risk exercise or structured physical therapy may
help to reduce wandering. Finally, continuous supervision may
be necessary to ensure patient safety.

In the absence of other effective therapies, antipsychotic
medications may be needed to address certain behavioral dis-
turbances. In the setting of acute agitation or aggression that
is not responsive to behavioral interventions, haloperidol is
often the drug of choice.119 It may be given as an intra-
muscular injection (0.5 mg) or in liquid form. If the initial
dose is not effective, a second dose may be given 30 minutes
later.

For longer-term treatment of behavioral and psychological
disturbances, a trial of atypical antipsychotics may be war-
ranted. These agents include clozapine, olanzapine, risperi-
done, and quetiapine. Several reviews suggest that these agents

have, at most, modest efficacy.120–122 Also, the Clinical Antipsy-
chotic Trial of Intervention Effectiveness study, released in 2006,
suggests that adverse effects leading to intolerability may offset
advantages in the efficacy of atypical antipsychotic drugs for
the treatment of psychosis, aggression, or agitation in patients
with AD.120

Despite higher expense, atypical antipsychotic agents do
have a lower risk of extrapyramidal side effects than traditional
antipsychotic medications. Still, adverse events are common
with these medications and include extrapyramidal symptoms,
somnolence, and gait dysfunction. To offset some of these
adverse events, low doses are recommended. Olanzapine is
started at 2.5 mg daily and titrated to a maximum of 5 mg
twice a day; olanzapine has been associated with significant
weight gain and insulin resistance and requires monitoring of
fasting blood glucose. Quetiapine is started at 25 mg at bedtime
and titrated to a maximum of 100 or 125 mg daily. Risperidone
is started at 0.5 mg a day and titrated to 1 mg a day. At higher
doses, significant extrapyramidal side effects may become a
problem with risperidone. Clozapine is rarely used now because
it carries a risk of agranulocytosis and requires frequent blood
monitoring.

Despite frequent clinical use, atypical antipsychotic agents
are not FDA approved for management of behavioral dis-
orders, and these medications carry an associated mortality
risk. In April 2005, the FDA issued a public health advi-
sory about the use of second-generation atypical antipsychotic
agents because of increased mortality found in elderly patients
taking these medications.123 A subsequent meta-analysis con-
firmed these results and concerns have since been raised
about the mortality risk of conventional antipsychotics as
well.124,125

Given the valid safety concerns associated with antipsy-
chotic medications, they should be reserved for the patient who
is at imminent risk of harming himself or others. Practitioners
must explain the risks and benefits of these medications and
obtain informed consent from the patient and/or family mem-
bers prior to use. Of note, patients with DLB may be particularly
sensitive to the extrapyramidal side effects of antipsychotics and
their use in these patients should be avoided.

Depression

Depression, presenting with symptoms of low mood, apa-
thy, social withdrawal, and sleep impairment, is seen in many
demented patients. Whether depression and dementia share
a neurobiological pathway has not yet been fully elucidated,
but older patients with these depressive symptoms do benefit
from treatment of depression.126 As with younger patients, psy-
chotherapy in combination with antidepressant medications
appears to have the greatest success in older adults.

Selective serotonin reuptake inhibitors (SSRIs) are first-
line agents for treating depression in patients with dementia.
Despite a paucity of studies comparing specific agents, longer-
acting SSRIs, such as Fluoxetine (Prozac R©), are usually avoided
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in the elderly because of an increased risk of side effects. Paroxe-
tine (Paxil R©) is the most anticholinergic of the SSRIs and is also
generally avoided. In contrast, Sertraline (Zoloft R©) and Citalo-
pram (Celexa R©) have been shown to be moderately effective
in the elderly and are generally well tolerated. Side effects may
include nausea and jitteriness.

Tricyclic antidepressants (TCAs) are second-line agents in
this population. Despite moderate efficacy in treating depres-
sion, TCAs are associated with confusion and additional anti-
cholinergic side effects, and they carry a significant risk of
adverse events in this population.

In certain instances, other classes of antidepressants may be
considered to address individual patient characteristics. Bupro-
pion (75–150 mg twice daily) can be used in patients who
cannot tolerate side effects of other medications or to aug-
ment patients who respond only modestly to SSRIs. Side-effect
profiles of some antidepressants may also make them appeal-
ing choices in certain cases. For example, mirtazapine (7.5–
30 mg) improves both sleep and appetite and may help patients
who suffer from insomnia and weight loss.127 Trazodone (25–
200 mg) is also very sedative and, therefore, may be helpful in
the agitated or sleep-deprived depressed patient, although evi-
dence of its efficacy is limited. Methylphenidate (5–15 mg after
meals) is a rapid-onset stimulant that may be useful in apathetic
or somnolent depressed patients. Despite their anxiolytic prop-
erties, benzodiazepines are generally avoided in this population
because of increased cognitive impairment, sedation, and falls.

Safety

One of the most important safety issues to address in patients
with dementia is driving. Patients with AD have been shown
to have an increased risk of motor vehicle accidents, a risk
that increases each year following diagnosis.128 Early in the
disease, many patients are able to drive safely, but with disease
progression, it often becomes unsafe to drive.

Discussions of driving cessation are challenging. Losing
a driver’s license equates to loss of independence for many
patients and may signal progression of disability. Many patients
are unaware of their deficits and have difficulty accepting the
potential danger associated with their driving.

The majority of states do not mandate physician-reporting
of patients with dementia to the Department of Motor Vehicles.
Still, the majority of physicians refer patients to driver safety
evaluations when family members express concern if an office
evaluation indicates significant cognitive impairment. Direct
reporting of patients to the Department of Motor Vehicles will
also enact a system for evaluating the patient’s safety to drive,
which includes roadside testing with retesting at regular inter-
vals if the patient passes the test.

The AAN has issued guidelines for driving in patients with
AD based on the Clinical Dementia Rating (CDR). Based on
this guideline, patients with a rating of 1 or greater should not
drive an automobile because of significantly increased risk of
accidents and driving performance errors.129

In addition to driving, cooking may pose a significant safety
hazard to patients with dementia because of distractibility, for-
getfulness, and impaired judgment. Early use of microwave
ovens may help to maintain independence while minimizing
risk for injury or fire.

Advance Care Planning

Comprehensive care for the patient with dementia is not com-
plete without addressing advance care planning. The first step
in advance care planning involves education of the family or
caregiver as to the natural history of the disease. Many families
are not aware that dementia carries an average time to death
from time of diagnosis of less than 6 years.26 Preparing patients,
families, and caregivers for the progressive and terminal nature
of the disease can help to set expectations and focus discus-
sions around end-of-life wishes and goals of care. Early referral
to supportive services may also help to allay the stress on the
family and/or caregivers. Opening the discussion of end-of-life
issues early in the course of disease can give patients the oppor-
tunity to designate a health care power of attorney or complete
an advance directive or values history if they have not already
done so. Discussion of specific wishes of the patient or the proxy
decision maker regarding cardiac resuscitation, future hospi-
talization, antibiotic use, and artificial nutrition are extremely
important, often take place over multiple visits, and need to be
readdressed regularly.

Placement of feeding tubes in patients with dementia has
been an area of intense controversy and deserves special atten-
tion. It is important to recognize that difficulty with feeding
is often a sign of severe dementia and a marker for a termi-
nal prognosis. Furthermore, artificial hydration and nutrition
in patients with advanced dementia has not been shown to
prolong life or reduce patient suffering.130

Caregivers

Caregivers play a pivotal role in the well-being of persons with
dementia. Caregiver stress, however, is nearly universal; this
stress has been associated with increased rates of depressive
symptoms and sense of burden. It is estimated that 20%–60%
of primary family caregivers develop clinical depression.131,132

The presence of depression in the caregiver is one of the
strongest predictors for nursing home placement.133

Providing caregiver support is a critical component of car-
ing for the patient with dementia. Teaching caregivers tech-
niques for handling patients with behavioral disturbance has
been shown to lessen depressive symptoms in caregivers.134

Caregiver support programs, respite care, case management,
and adult day services may also relieve caregiver stress and
enhance caregiver quality of life.134–136

Resources for caregivers (see Table 16.4) include the Alz-
heimer’s Association, which is available online at www.alz.org
and provides caregiver support group information as well as
information on finding missing individuals with dementia. The
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Table 16.4. Community Resources

Alzheimer’s Organization

Web site: www.alz.org

Phone: 800–621–0379

Administration on Aging

Web site: www.aoa.gov

Eldercare Locator

Web site: www.eldercare.gov/Eldercare/Public/Home.asp

Phone: 800–677–1116

National Association of Home Care

Web site: www.nahc.org

Phone: 202–547–7424

ABA Commission of Legal Problems of the Elderly

Web site: www.abanet.org

Phone: 202–662–8690

U.S. Administration on Aging, accessible at www.aoa.gov, also
provides information on state and local area agencies on aging.
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INTRODUCTION

Unfortunately, the stigma that pervades mental health care in
general is exacerbated when discussing mental health issues in
the elderly. Statements such as, “If I were that old I would feel
tired too” or “If all my friends were dying I would be depressed
too” are all too often heard. This demonstration of ageism,
which refers to the unfair judging of the elderly adult simply
because of their advanced age, is important in medicine because
a negative attitude may influence physicians’ aggressiveness
toward the diagnosis and treatment of the elderly patient.1–3

Many older adults are already conditioned to accept functional
and cognitive decline as an inevitable part of the aging process,
and even more troubling is that many health care profession-
als may perpetuate this concept and mistake the symptoms
that can accompany serious illness as part of that inevitable
decline.4

Nearly 20% of individuals 55 years and older experience
a mental disorder that is not a part of normal aging. The
most common disorders, in order of prevalence, are anxiety,
severe cognitive impairment, and mood disorders. It is esti-
mated, however, that only half of older adults who acknowl-
edge mental health problems receive treatment from any health
care provider, and only approximately 3% of those receive
specialty mental health services.5 According to the American
Association of Geriatric Psychiatry, over half of older persons
who receive mental health care receive it from their primary
care physicians. This makes it imperative that primary care
services include evaluation for the mental disorders of late
life.

There are several considerations when thinking about men-
tal health in the elderly. Many elderly with mental health dis-
orders will have had a long-standing history of mental illness.
Chronic mental illness carries a significant physical, mental,

and functional burden. When combined with other factors that
elderly patients bring to the table, the potential for adverse out-
comes is high. The elderly can also experience mental health
problems for the first time in late life. Unfortunately, symp-
toms related to mental illness are all too often overlooked or
attributed to old age. Critical diagnoses can be missed sec-
ondary to stereotypical beliefs and ageist attitudes, leaving
reversible and/or treatable problems untreated.

Diagnosis of mental illness is particularly difficult in the
elderly for a number of reasons. The elderly are more likely
to have comorbid medical conditions, which may overlap the
symptoms of mental illness. The prevalence of other medi-
cal problems also makes older patients more likely to be tak-
ing multiple prescriptions and over-the-counter medications.
These medications, or combinations of medications, can actu-
ally be the cause of psychiatric symptoms. It can be an extremely
complicated task to sort out the cause of symptoms as they may
result from a primary mental illness, secondary to a medical
illness, or secondary to medications.

The elderly experience various psychosocial stressors dur-
ing the normal process of aging, which can lead to the onset
of psychiatric symptoms. These include financial difficulties,
changes in living situations, the loss of independence, and the
loss of family and loved ones.

So what can we do as health professionals to care better for
the elderly? There are five concepts that every health provider
should understand and practice in taking better care of the
mental health in the elderly. 1) If we do not look for mental
illness, then we will not find it. 2) Focusing on patient func-
tioning as opposed to complete symptom resolution will likely
improve patient outcomes. 3) Inquire about suicidality. 4) A
thorough history-taking is vital in determining the appropri-
ate diagnosis and treatment. 5) If the patient is in a caregiving
situation, the risk of mental illness is increased.

190
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EVALUATION: IF WE DO NOT LOOK FOR IT,
WE MAY NOT SEE IT!

Mr. Aldanado is a 72-year-old man with longstanding well-
controlled hypertension who is taking hydrochlorothiazide. He
comes to an outpatient office complaining of feeling more tired. He
specifically denies feeling sad. “I just feel exhausted,” he remarks.

The completion of a thorough mental health assessment
is critical to the development of a successful treatment plan.
In this case scenario, the first question may be “How many
times has this complaint been voiced?” We have already asked
the patient if he feels sad. Have we done enough to screen for
mental illness in this patient?

Evidence demonstrates that only 50% of elderly patients
with moderate-to-severe depressive symptoms will report their
symptoms to a physician.6 Of course, this means that 50% do
not! Elderly patients also have chronic medical illnesses that
may produce symptoms similar to the ones that are used to
diagnose depression. These symptoms include decreased con-
centration, fatigue, change in appetite, or a change in sleep.7 The
health care provider is faced with the following dilemma: Are
the symptoms caused by major depression or are they related to
the chronic illness? Obviously this is hard to determine, but we
clinicians should have a high level of suspicion for a depressive
disorder in these patients.8

After further history-taking, Mr. Aldanado states that he has
been having trouble with early insomnia and has gained 8 lb over
the last 3 months. He has not changed his blood pressure medicine
and he denies taking any over-the-counter remedies.

The fact that elderly patients may have a more complicated
clinical picture with potentially overlapping symptoms presents
us with an opportunity to develop some sound practices when
dealing with elderly patients. The first of these is establishing
an accurate timeline of symptom development. Health care
providers should be reflecting on the answers to questions such
as: Are current symptoms attributable to changes in medica-
tion dosage or administration, such as hypokalemia caused
by hydrochlorothiazide? Are current symptoms attributable to
changes in underlying chronic medical conditions? Were cur-
rent symptoms present before or after a particular psychosocial
stressor?

When asked if he has felt this way before Mr. Aldanado says,
“no.” when specifically asked if he was ever diagnosed with major
depression, however, he responds, “Yeah, when I was in my 40s.
But that was nothing like this.”

It is important to ask specifically about diagnosis of psy-
chiatric disorders early in life. In some cases psychiatric ill-
ness may present with a different symptom complex in early
episodes. The elderly patient may not connect their current
symptoms with their past psychiatric diagnosis.9 Past medical
records can also be extremely helpful with regard to obtain-
ing this information. This is especially true when screening for
other medical problems. Evidence suggests that medical records
in some organ system areas (e.g., cardiovascular) gave bet-
ter information regarding specific diagnosis than self-reported
interviews whereas interview data from patients provided a

Table 17.1. Keys to Evaluating Mental Health Disorders in
the Elderly

■ Know symptom specific differences in disease presentation

■ Develop an accurate timeline for symptom initiation

■ Obtain psychiatric illness history (importance of medical
records)

■ Gather information from family/friends∗

■ Take a good substance abuse history

∗ Always get consent from the patient first.

better assessment of functional impairment and health in
general.9

We then ask Mr. Aldanado if it would be all right to bring
his wife into the room to ask her some questions concerning his
symptoms. He readily agrees. When his wife is asked how Mr.
Aldanado has been doing, she responds, “I’m really concerned
about him. He’s mentioned a few times in the last week that he
would be better off dead.”

Family and friends who accompany patients are potential
sources of information. It is often tempting to cut corners on
obtaining consent in this population. A provider must always
gain consent from the patient to collect this information, and
consent should be obtained when the patient is alone and not
in the presence of the other informants. Information solicited
from family or friends can often be enlightening and even help
solidify a diagnosis; however, the same kinds of confidentiality
issues that hold true for younger adults need to be observed for
this population.

Lastly, alcohol is the drug that is most commonly abused by
elderly patients, and a thorough substance abuse history should
be obtained. The prevalence of heavy drinking (12–21 drinks
per week) among older adults is estimated at 3%–9%.10 Alcohol
intake is definitely an area in which obtaining information
from family members can be enlightening. See Table 17.1 for
a summary of items necessary for an effective evaluation of
mental illness in the elderly. The remainder of this chapter will
focus on the most common mental health disorders and issues
encountered in the elderly.

EVIDENCE-BASED PRACTICE IN GERIATRIC
MENTAL HEALTH CARE

Reports vary on the prevalence of mental disorders in the elderly
but conservatively suggest that 20% of the elderly population
has at least one mental health disorder;11 other estimates suggest
the prevalence of mental health disorders is as high as 37%
when looking at patients who present to primary care settings.
It seems, in general, elderly persons report better overall mental
health when compared with younger adults.12 This chapter will
break the mental health diagnoses into three major categories:
mood disorders, anxiety disorders, and psychotic disorders. We
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will also look at suicide and other treatment issues related to
the elderly. Other important categories such as dementias and
substance abuse are being covered in other chapters of this
book.

Mood Disorders Overview

The mood disorder group includes the diagnoses of major
depression, dysthymia, bipolar disorder, cyclothymia, mood
disorders resulting from general medical condition, and
substance-induced mood disorders. Other diagnoses in the
mood disorder spectrum would include subsyndromal depres-
sion (depression that fails to meet the full diagnostic criteria),
adjustment disorders, and bereavement.

Major Depression
Major depression and subsyndromal depression are two

of the most common psychiatric disorders diagnosed in the
elderly. Major depression is associated with significant mor-
bidity and mortality and has also been found to be a significant
risk factor in the recovery from other major medical condi-
tions such as heart disease.13 Researchers have reported that
depression in the elderly population is frequently underdiag-
nosed and undertreated. In one study, the diagnosis was missed
in approximately half of all elderly persons who presented with
symptoms of a mood disorder.14

What can we health practitioners do to diagnose depres-
sion more accurately in elderly patients? Mood disorders in
the elderly often present with multiple vague somatic com-
plaints, and patients may have medical conditions that account
for some of the complaints. If there is a sudden change in the
overall number of complaints, in the severity of complaints,
or a significant change in functioning, it is important to look
closer for the mood diagnosis. A study of elderly inpatients
with major depression concluded that three quarters had at
least one comorbid medical condition on hospital discharge,
and almost half of the patients had two. Comorbid physical
illness and cognitive impairment have been negatively associ-
ated with depressed elderly patients’ functional impairment at
discharge.15

Accurately identifying the comorbid conditions and refer-
ring the patient to the appropriate health care provider is an
important step in managing their mental health. Conversely,
patients who have medical conditions such as cardiovascular
disease, stroke, and hip fracture who are slow to recover, seem
to be resistant to treatment, or have extremely poor compliance
might also be at risk for suffering from a mood disorder and
the mood disorder diagnosis should be thoroughly examined.

DEPRESSION TREATMENT

Ms. Jones is an 88-year-old woman who has a history of major
depression previously treated with imipramine. She most recently
was diagnosed with a right bundle branch block. She describes a
current textbook episode of major depression, and would like to
be given another trial of imipramine because it was so successful
in the past.

Over the last 10 years, more and more pharmacother-
apy treatment options have become available to the health
care professional. The serotonin and norepinephrine reuptake
inhibitors seem to be as effective as the tricyclic antidepres-
sants (TCAs) with, in some cases, a more favorable side-effect
profile.16 There is some suggestion that older patients respond
as well as younger patients to antidepressant medication, but
more slowly.17 Patients who rate their overall health as fair or
poor are at greater risk of not responding to a usual treat-
ment regimen.18 Starting at half the usual dose of younger
adults is a standard approach; however, ultimate final doses
can vary widely depending on the patient. A common mis-
take is not to advance the dose of medication to a higher
level after a partial response and an appropriate amount of
time. Common medication side effects of all antidepressants
to consider include drowsiness, agitation, appetite change, and
anticholinergic side effects. Anticholinergic side effects such as
urinary retention, blurred vision, and constipation are partic-
ularly troublesome in the elderly and occur more commonly
with TCAs such as imipramine and amitriptyline. In addi-
tion, anticholinergic side effects may add to the confusion
in patients already suffering from dementia. TCAs also have
quinidine-like properties and can cause prolongation of the PR
and QRS intervals and make them more dangerous in overdose
attempts.

Adverse side effects among the selective serotonin reuptake
inhibitors (SSRIs) are very similar, regardless of the medication,
with paroxetine and sertraline having a minimally less potential
for orthostatic hypotension than the other SSRIs, and paroxe-
tine having a slightly higher potential for weight gain. Although
the SSRIs appear to be better tolerated overall, providers must
be vigilant for the development of hyponatremia,19 as well as
serotonin syndrome, which causes lethargy, flushing, confu-
sion, tremor and, in extreme cases, renal failure and death. The
elimination half-life varies among SSRIs with fluoxetine hav-
ing a half-life of 2–3 days with a long elimination half-life (7–9
days) of its active metabolite, norfluoxetine. In patients who are
on medications with a long half-life, extra consideration should
be given when switching medications. In addition, monitoring
for drug–drug interactions should occur even after the medi-
cation has been stopped. Finally, secondary to the potentially
serious interaction between SSRIs in general and monoamine
oxidase inhibitors, it is advisable to stop taking one medication
from 2 to 5 weeks before starting the other, depending on the
specific medications involved.

Another consideration in the elderly is treatment compli-
ance. A recent study that evaluated differences in compliance
between adult patients initiating an SSRI found that, over-
all, more than 50% of patients were deemed to be noncom-
pliant with antidepressant therapy over a 6-month period.
The results of the study also highlighted that the SSRI agents
were not equivalent in compliance to therapy. After adjust-
ing for baseline covariates in this study, the rate of compli-
ance for the immediate-release SSRI agents was significantly
lower than the rate of compliance for controlled-release parox-
etine (13.6% lower).20 Finally, other antidepressants commonly
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used in the adult population that might be used in appropri-
ate elderly patients include venlafaxine (Effexor R©), mirtaza-
pine (Remeron R©) bupropion (Wellbutrin R©), and duloxetine
(Cymbalta R©).

Psychotherapy is also an appropriate and effective treat-
ment modality in the elderly. Psychotherapy was found to
be more effective than no treatment or placebo in a meta-
analysis of 17 studies of psychotherapy interventions in elderly
patients with depression.21 Expert consensus suggests that a
combination of medication and psychotherapy, such as cog-
nitive behavioral therapy, might yield the best results in the
elderly.22

In the elderly, one has to consider further the impact of
depression on activities of daily living and physical activity.
This is especially important in the cohort of the oldest old
(>85 years).23 In addition, this population may have more
recurrences of symptoms during maintenance therapy.24 For
our patient Ms. Jones who was described at the beginning
of this section, the best option would not be to restart Ms.
Jones on imipramine because of the potential for worsening her
heart block. Choosing another class such as an SSRI, combining
this treatment with supportive psychotherapy, and monitoring
frequently during her maintenance stage would be preferred.

Bereavement
Studies suggest that as many as 30% of bereaved individ-

uals will develop major depression during the first year fol-
lowing spousal death. Although bereavement itself is a normal
process, it can progress into a full-blown major depression.
Caregivers might specifically be at risk after the death of the
care recipient.25 It is common in patients who are experiencing
normal grieving to report sadness, appetite disturbance, sleep
disturbance, and difficulty concentrating. If, however, exces-
sive guilt, feelings of worthlessness, psychomotor retardation,
hallucinations, or persistent suicidal thoughts are present for
more than 2 weeks, a diagnosis of major depression should be
considered. In general, the clinical literature suggests that less
than 25% of bereaved spouses who meet the criteria for major
depression are treated with an antidepressant. There are no
antidepressants that are specifically indicated, and so the usual
treatment considerations for the elderly would apply.

Bipolar Disorder
Ms. Johnson is a 71-year-old woman diagnosed with bipolar

disorder who has been successfully treated with lithium 450 mg
three times a day. She presents with her husband who complains
that over the last 2 days she has become “loopy.” Further history-
taking reveals they have been working in their yard quite a bit
(in the middle of summer), and examination reveals that Ms.
Johnson is disorientated to time and place.

Elderly patients with bipolar disorder are a small subset
of patients who have affective disorders but account for a dis-
proportionate amount of resources in terms of hospitalizations
and cost.26 Unlike the psychotic disorders, which seem to have
a decrease in symptoms with aging, bipolar patients continue
to be symptomatic into old age.27 There is evidence suggesting

that with increasing age, bipolar patients are less responsive
to treatment.28 Bipolar patients seem to have more problems
with cognitive impairment, and this leads to poorer overall
functioning and a greater need for more intensive care.

Bipolar disorder is diagnosed when a patient has had at
least one full-blown manic episode. Depressive episodes are also
common and many patients diagnosed with bipolar disorder
have primarily depressive symptoms. The most common age
range in which bipolar disorder first appears is the late teens
and early 20s, but it can, in rare cases, occur as a primary illness
in the elderly. When a manic episode is diagnosed, care must be
taken to rule out medical and drug causes of mania. Substance
abuse issues are common in this illness and can make it more
difficult to diagnose, as can cognitive impairments that might
be present in the elderly. Some patients may be willing to report
episodes of depression but will not report episodes of mania
because they do not feel they are ill when they are manic.

TREATMENT

There have been very few studies related to the treatment
of bipolar disorder in the elderly. The primary treatment of
this illness is the use of a mood stabilizer. It is important to
realize that patients exhibiting only depressive symptoms may
become manic after starting an antidepressant. If a depressed
patient has a history of a manic episode at any time in their
past, they must be started on a mood stabilizer prior to start-
ing antidepressant therapy. Lithium, which is the gold standard
treatment in bipolar disorder, should be used cautiously in the
elderly population.29 Studies have shown that elderly patients
need 25%–50% of the usual dose given to younger patients.
Because lithium is excreted by the kidneys, elderly patients have
an increased susceptibility to toxicity, especially in the summer
time when sodium is easily secreted in sweat, and lithium blood
levels can rise quickly. Other mainstay treatments in younger
adults such as valproic acid have shown some promise, but few
controlled studies in geriatric patients have been performed.30

Recent research suggests that lamotrigine, a newer anticonvul-
sant, may be helpful.31 Additionally, preliminary reports on
the use of clozapine, risperidone, olanzapine, and quetiapine
suggest a role for the use of these agents in late-life bipolar dis-
order, but more data will need to be collected before definitive
recommendations can be made.32

Ms. Johnson is probably lithium toxic and may need hos-
pitalization. A lithium blood level should be performed and
her lithium should be held until the blood levels fall. Because
she has been successfully treated with lithium in the past, it is
reasonable to restart her on lithium but with one quarter the
dose and frequent monitoring of blood levels, especially during
summer, when the patient may be active.

Anxiety Disorders Overview

Ms. Smith is a 65-year-old woman who presents with feelings
of anxiety, constant worry, muscle aches and pains, irritability,
and difficulty sleeping for 6 months. She states, “I just can’t stop
worrying.”
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Anxiety disorders in the elderly, like mood disorders, have
been found to be associated with disability, impairment in qual-
ity of life, and an increased mortality rate. Anxiety disorders
are common in the elderly and often go undiagnosed. Studies
have shown that among older adults, anxiety disorders occur
anywhere from two to seven times more often than depression
problems such as major depressive disorder. This suggests that
anxiety disorders are a very real and relatively common prob-
lem among older adults experiencing mental health problems.33

The overall prevalence rates for any anxiety symptoms may be
as high as 20%, with the prevalence of anxiety disorders among
adults aged 65 years and older being approximately 5.5%.33

Rates for anxiety disorders may be even higher among elderly
adults living in institutional settings such as nursing homes.
Older adult women are twice as likely to have an anxiety disor-
der than older men. Common anxiety disorders include gener-
alized anxiety disorder (GAD), panic disorder (PD), posttrau-
matic stress disorder (PTSD), obsessive–compulsive disorder,
and phobias. Overall phobias and obsessive symptoms seem to
be less prominent in the elderly.

GAD and obsessive–compulsive disorder seem to present
similarly in later life as in younger adults, but PD and PTSD
have slightly different presentations.34 Late-onset PD appears
to be milder with less arousal, less avoidance, and overall higher
functioning. Elderly patients with PTSD have less avoidance,
dissociation, intrusive symptoms, and survivor guilt, but more
estrangement from other people.

The lifetime prevalence of PTSD is 8% in the general popu-
lation and the incidence in the elderly is thought to be somewhat
less frequent. Elderly patients may experience new-onset PTSD
or may have developed the disorder previously in life, especially
war veterans. A history of a traumatic life event, even if it is not
recent, should prompt a thorough review of PTSD symptoma-
tology. Although PTSD presents similarly in younger adults
and the elderly, the elderly may experience more intense symp-
toms of hyperarousal. The symptoms of PTSD may worsen
later in life, even in patients who previously had periods of
time in which they were symptom free. The loss of social sup-
port structure, increased time to think about past experiences,
and a decreased ability to control the activities of daily life may
lead to increased exposure to traumatic cues or memories.

TREATMENT

There is little evidence related to pharmacotherapy and
its effectiveness in the elderly for treatment of anxiety disor-
ders. Traditionally, benzodiazepines have been the treatment
of choice for most anxiety disorders. This treatment approach
is concerning secondary to the sedating properties and poten-
tial longer half-life in the elderly population. For this reason,
the use of benzodiazepines that are directly conjugated in the
liver (lorazepam, oxazepam, and temazepam) are preferable in
older adults.35 Still benzodiazepines should be used sparingly
in this population not only because of the deleterious effects
on cognition and the risk of sedation, but also for the addiction
potential as well. For GAD, buspirone produces significantly
less sedation and has been found to be helpful in anxious older

patients. For PD, SSRIs are the treatment of choice; however,
jitteriness in some patients may make symptoms worse. These
symptoms may dissipate after a couple of weeks of treatment,
but if symptoms continue, or the SSRI makes the patient’s
symptomatology worse, then alternatives should be found.

Psychotherapy can be helpful when dealing with anxiety
disorders. Anxiety management, cognitive therapy, and expo-
sure therapy are the therapies most commonly utilized with
the elderly. Anxiety management includes techniques such as
relaxation training, thought stopping, positive thinking, and
assertiveness training. Psychotherapy alone may be useful for
mild cases of acute or chronic PTSD. Severe cases of PTSD
may require the addition of pharmacotherapy. When this is the
case, antidepressants, particularly SSRIs and venlafaxine are the
recommended initial treatment of choice.

Ms. Smith most likely is suffering from GAD. Combination
therapy with buspirone and cognitive therapy would be an
appropriate initial treatment approach.

Psychotic Conditions

Mr. Delany is a 72-year-old man who has been happily married
for 52 years. His wife brings him in for a visit because lately he
is getting very angry with her. He paces around the house and
yells at her for “cheating” on him. He recently told an appliance
repairman that he could not “see” his wife anymore. The patient’s
wife is exasperated.

Psychotic conditions in the elderly vary widely with preva-
lence, being fairly low in community samples, but higher
in nursing home populations. These disorders are character-
ized by either auditory or visual hallucinations or delusions.
Although patients can carry chronic mental illnesses into old
age, acute psychotic disorders or psychosis secondary to other
illness are the predominate diagnoses in the elderly.

Psychosis associated with major depression, dementia,
Parkinson’s disease, substance abuse, and delirium is common
in the elderly, diagnoses of schizophrenia and delusional disor-
der are less common. Many drugs can cause psychosis in suscep-
tible elderly patients, common offenders being anti-Parkinson
compounds, anticholinergics, and steroids. Behavioral distur-
bances are common in the psychotic elderly and these behav-
iors are often the reason patients are brought to the attention of
health care providers. Patients who have psychosis secondary
to another primary condition are less likely to have suicidal
ideation and behavior than patients with a primary psychotic
disorder such as schizophrenia or delusional disorder.

Schizophrenia is thought to have an incidence of approxi-
mately 1% in the elderly. Although this number is small, the eco-
nomic burden of late-life schizophrenia is high. Approximately
75% of the elderly schizophrenia patients are thought to have
developed symptoms in adulthood and continue to have symp-
toms in old age, whereas 25% of these patients have very late
onset schizophrenia.36 In general, it is thought that schizophre-
nia symptoms are diminished somewhat with advancing age,
although sustained remission may be less frequent than pre-
viously thought.37 Women in their 60s are at greater risk to
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Table 17.2. Suicide Risk in the Elderly

➢ Significant Risk Factors

■ Elderly white men >85 y in highest risk category

■ Mental disorders (especially major depression)

■ Family discord

➢ Ask: “Do you have thoughts of killing yourself?”

➢ Ask: “Do you ever feel like you would be better off dead?”

➢ Ask: “Do you own a firearm or have access to one?”

develop a delusional disorder and may be reluctant to seek
treatment secondary to the paranoia that is often present.38

Pharmacotherapy directed at psychotic symptoms usually
begins at a low dose. Hallucinations and/or delusions may not
change in intensity for 3–4 weeks after starting treatment. Ini-
tial reduction in symptom intensity is usually attributed to
the sedating properties of antipsychotic medications. Newer
atypical antipsychotic medications such as olanzapine, que-
tiapine, and risperidone have been shown to be effective in
reducing psychotic symptoms in the elderly, while having some-
what lesser risk for extrapyramidal side effects.39–41 Frequent
concerns with these medications include the risk of orthosta-
sis, sedation, and developing diabetes mellitus type II with
prolonged use. There is also some evidence that suggests an
increased risk of cerebrovascular events with the use of olan-
zapine and risperidone in the elderly, especially those older
than the age of 80 years, who have a dementing diagnosis.
Caution should be used with these drugs in that population.42

In addition, all of the newer atypical antipsychotics (aripipra-
zole [Abilify R©], clozapine [Clozaril R©], olanzapine [Zyprexa R©],
quetiapine [Seroquel R©], risperidone [Risperdal R©], ziprasi-
done [Geodon R©], and the olanzapine/fluoxetine combina-
tion [Symbyax R©]) have a black box warning that there is an
increased mortality rate in elderly patients with dementia-
related psychoses.43

Clozapine is another medication that is effective in younger
adults, but because of the potential for increased incidence of
agranulocytosis in the older population, it is not considered
a first-line drug.44 Ziprasidone, has had limited study in the
elderly and concerns over increasing the QTc interval usually
lead to this drug not being used as a first-line agent.45

Mr. Delany is paranoid and having delusions of jealousy, a
common symptom in elderly patients with psychosis. A thor-
ough investigation of medication changes and other primary
illnesses should be made. Starting the patient on a low dose of
an atypical antipsychotic such as risperidone would be a good
first option.

Suicide in the Elderly

Suicide is a disproportionate cause of death in the elderly pop-
ulation (Table 17.2). It remains a significant cause of mortality,
especially in white men older than the age of 85 years. Even

more concerning is the potential that these numbers are prob-
ably underreported because there may be “silent suicides” (i.e.,
medication overdoses and “accidents”). Elderly people who
do not comply with life-saving medical treatment (e.g., such
as insulin for diabetes) or who stop eating may be indirectly
attempting to commit suicide. What should health providers
really know and understand about this condition?

Studies have demonstrated that on average 58% of older
adults who commit suicide have seen a primary care provider
within 1 month of suicide, and 75% within 1 year.46 Elderly
suicide victims are more likely to have an axis I psychiatric
diagnosis (91%),47 with major depression being the most com-
mon diagnosis. Elderly patients who appear to be overwhelmed,
anxious, sad, or agitated warrant a basic inquiry into their men-
tal health. If any suicide risk factors are present, suicide ideation
should be asked about directly. Questions should address both
active suicidal ideation, “Have you thought about killing your-
self?” and passive suicidal ideation, “Do you ever have thoughts
that you would be better off dead?” Additionally, because
firearms are a primary means by which suicide is attempted
in this population, additional questions about firearm owner-
ship and access to firearms should be asked.48 Evaluation of
suicide risk also includes asking about details of a person’s plan
(e.g., what would you do? how? and when?). A person with
a suicide plan or thoughts of suicide should be referred to a
mental health professional for evaluation; if the suicide plan
is lethal and immediate (e.g., I will shoot myself with a gun
tonight and I have the gun and bullets), they should be taken
for evaluation right away.

Suicide in the old elderly (>75 years): There are a num-
ber of risk factors that have been identified in this age group.
Those factors include: loneliness, family conflict, serious phys-
ical illness, and both major and subsyndromal depression.49

Psychosocial risk factors for suicide in the elderly suggest that a
history of mental disorders and family discord are also signifi-
cant risk factors for suicide in this population.50 The old-elderly
who successfully commit suicide are less likely to have had
treatment for depression, thus emphasizing the importance of
identifying these disorders in this population. One large multi-
site trial with elderly patients demonstrated that when patients
with suicidal ideation and depressive symptoms were followed
by a Master’s level depression care manager, there was a sig-
nificant reduction in suicidal ideation and improvement in
symptoms.51

Psychotherapy and Other Therapies

Psychotherapy is the treatment, by psychological means, of
problems of an emotional nature in which a trained person
deliberately establishes a professional relationship with the
patient with the object of 1) removing, modifying, or retard-
ing existing symptoms, 2) mediating disturbed patterns of
behavior, and 3) promoting positive personality growth and
development.52 The most frequently practiced psychothera-
pies in the elderly are supportive psychotherapy, brief psy-
chotherapy, interpersonal psychotherapy, cognitive behavioral



196 John M. Tomkowiak

psychotherapy, problem-solving therapy, and occasionally
group therapy.

What are the conditions for which elderly patients are most
often referred for psychotherapy? Bereavement and depression
are at the top of the list. Psychotherapy is also often used in
this population to treat other disorders such as dysthymia,
generalized anxiety disorder, PD, PTSD, substance abuse, and
early dementia. In addition, psychotherapy can be helpful in
addressing stress and behavior problems (e.g., insomnia) that
may not be associated with a specific mental illness. Finally,
therapy has been shown to reduce pain among nursing home
patients.

A meta-analysis of 17 studies of psychotherapy interven-
tions in elderly patients with depression found psychotherapy
to be more effective than no treatment or placebo.21 In addition,
psychotherapy in combination with medication often provides
optimal treatment for depression in the elderly. It is important
to note that issues such as decreased social support, financial
difficulties, and hearing and/or vision problems, although not
unique to the elderly, can play a significant role in a patient’s
ability to engage successfully in therapy. Because the literature
shows that almost 50% of elderly men have difficulty hearing
and 20% have problems with vision, it is important to assess
the sensory limitations of a patient prior to beginning therapy.
Similarly, memory impairment is common with approximately
10% of people older than 65 years having some problems with
memory and more than 33% of those older than the age of
85 years having moderate problems with memory. Psychother-
apy can be useful for patients with mild cognitive impairment;
however, in patients with moderate cognitive impairment it is
usually not helpful. Psychotherapy can play a significant role
in the appropriate recovery of elderly patients with depression
and other mental health problems. Benefits of psychotherapy
include the reduction of stress, decrease in pain, and positive
effects on other medical conditions that an individual may have.
Finally, finding a therapist who works with elderly patients and
knows a variety of therapeutic techniques will more likely pro-
duce a good outcome.

Electroconvulsive therapy (ECT): ECT is the treatment of
choice for many depressed older persons. It can be a rapid, effec-
tive form of treatment for the patient and is safer than antide-
pressant management in the frail elderly patient.53 Despite fears
and active myths surrounding ECT, it is a life-saving modality
that can be used on an inpatient or outpatient basis without
risk of major complications. There are no absolute contraindi-
cations to ECT but increased intracranial pressure is a relative
contraindication.

Regardless of the type of therapy utilized, management
plans for older adult patients with mental health issues should
be driven by the medical and psychological assessment find-
ings. The symptoms that are present on patient assessment
are important because they are predictive of the response to
treatment.

Cultural Issues in Maintaining Mental Health in the Elderly:
According to the Surgeon General’s report little is known
about cultural differences and mental health. Some research has

suggested that African Americans may have higher rates of cog-
nitive impairment but a lower incidence of mood disorders.54

Similarly, few differences in rates of depression have been found
in older Asian Americans. One area where cultural differ-
ences need to be recognized is in the area of psychosis. Cul-
tural acceptance of certain beliefs, for example, sorcery, posses-
sion, and witchcraft, may very well be consistent in a specific
patient’s culture. Not only identification of these differences in
patients presenting with current symptoms, but also reevalu-
ation of mental health disorders in relation to their culture is
warranted.55

Treatment Issues in Patients Who Have Severe Life-long
Mental Illness: When contemplating the care of patients who
have severe life-long mental illness the health care practi-
tioner needs to consider additional factors. Medication mon-
itoring should always include strategies to place patients on
the minimum medication dosages that can successfully con-
trol their symptoms. The minimum dose may change over
time; occasional dosage reductions after a period of stabil-
ity should be attempted after discussing with the patient the
risks and benefits of doing so. Continued psychoeducation
of patients is a common practice that is often overlooked.
Patients should be made aware of advances in our under-
standing of the disorders as well as new treatment options
that may have become available over the course of their illness.
In addition, a recent study suggested that even though patients
may understand their illness is a chronic condition, patients
want their care providers to be optimistic and provide hope for
their recovery.56 Finally, new symptomatology should not be
assumed to be a part of the patients’ previously diagnosed con-
dition. Because comorbidity of psychiatric conditions is com-
mon in patients with life-long mental illness, a thorough inves-
tigation of other possible causes for the symptoms should be
made.

Psychosocial considerations become especially important
in aging patients with chronic mental illness. Many times these
patients are living with family or friends who themselves are
older. When these caregivers die, patients may experience sig-
nificant stress from the loss itself and also from potential living
situation disruptions.57 Planning for loss and alternative liv-
ing arrangements can help ease this incredibly stressful time
for these patients. Finally, a collaborative model of care that
includes all the providers engaged in care of the patient as well
as the utilization of available community resources can be the
difference between relapse and treatment success.
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INTRODUCTION

Alcohol and drug use disorders are significant problems among
older patients. These problems may be underappreciated by
health care professionals because of limited clinical evidence
and research data to form practice guidelines, insufficient train-
ing, and rushed office visits that tend to focus on acute and
chronic physical problems, which can easily consume all the
clinician’s attention leaving little time to screen, diagnose, and
perform an intervention for a substance use disorder.

Diagnosis of a substance use disorder can be difficult in the
older patient. Embarrassment, shame, and fear of disapproval
by family members may lead older individuals to conceal their
drinking or drug use. Family members, who would be unlikely
to ignore alcohol or drug abuse in a young person, may tolerate
alcohol or drug abuse in an older person because they may
think that after a long life the person “deserves it,” or that “it
makes no difference anyway.” Family members may also believe
that an oversedated elderly patient is “more manageable.” Fur-
thermore, the signs and symptoms of substance abuse often
mimic the clinical presentation of other common medical or
psychiatric disorders and health care providers may perceive
their diagnostic role as being directed mainly toward the chief
complaint.1

Definitions

There is a confusing array of terms used to describe individ-
uals who use and misuse alcohol and other drugs: “alcohol
abuse,” “alcoholism,” “chemical dependency,” “drug addic-
tion,” and “substance abuse.” These descriptions depend on

biological, psychological, and social consequences of repeated
self-administration of alcohol and/or drugs. These terms vary
with the context of their use and may mean different things
to the lay public, law enforcement officials, and nonmedical or
medical professionals.

A dichotomous diagnostic approach is taken by the Inter-
national Classification of Diseases and in the Diagnostic and
Statistical Manual of Mental Disorders, 4th ed.2 These disease-
oriented approaches are useful for coding medical records,
research data, and medical billing, and therapeutic interven-
tions focus on disease-oriented control or cures. Substance
abuse is defined as a maladaptive pattern of substance use
leading to a pattern of clinically significant impairment over
a 12-month period. It is associated with repeated use in haz-
ardous situations resulting in recurrent social, interpersonal,
or legal problems and failure to fulfill major life obligations.
Substance dependence is characterized by a maladaptive pattern
of substance use over a 12-month period plus at least three of
the following: tolerance; evidence of withdrawal; use of larger
amounts or use over a longer period than intended; persistent
desire or unsuccessful efforts to cut down; a great deal of time
spent in drinking or drug-related activity; a loss of important
social, occupational, or recreational activities as a result of use;
or substance use despite knowledge of having a persistent or
recurrent physical or psychological problem resulting from the
use of substances. It should be noted that this definition does
not include amounts/quantities used.

A health risk approach is taken by the National Institutes
of Health (NIH) and the World Health Organization (WHO),
which assert that substance use is a continuum ranging from
limited use to highly excessive abuse and therapeutic interven-
tions focus on “harm reduction.” The NIH uses the terms, “at-
risk,” “alcohol-related problems,” and “alcohol dependent,”3

but WHO also includes the term “hazardous use.”4 In the
United States, the threshold for “at-risk” use, as defined by
the NIH, for all persons aged 65 years or older and for younger
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women is more than seven drinks per week or more than three
drinks on any given day. “One drink” is considered to be 12 oz
of regular beer, 5 oz of table wine, or 1.5 oz of distilled spirits,
which all contain approximately 12 g of ethanol. There is some
evidence to suggest that these drinking levels for older men are
too restrictive and that the levels could be closer to those for
younger men (14 drinks per week with a maximum or 4 in any
given day).5

Basic Pharmacology

Psychoactive substances exhibit the objective pharmacologi-
cal phenomenon of behavioral reinforcement, tolerance, and
physical dependence.6 Behavioral reinforcement is produced by
a mood-altering substance that creates an artificial state of
reward leading to compulsive substance use mediated by neural
mechanisms, which are now only beginning to be understood.
Tolerance refers to the progressive decrease in the sensitivity to
the effects of a substance with repeated use such that a greater
quantity of a substance is required to achieve the same effect or
that the same quantity produces a lesser effect. Physical depen-
dence may develop over time as the central nervous system’s
adaptation to frequent/heavy use of many, but not all mood-
altering substances. This adaptation is revealed as a withdrawal
syndrome when the intake stops. The nature of the withdrawal
syndrome varies with the substance. Agitation, seizures, and
hallucinations may occur with alcohol withdrawal; mydriasis,
vomiting, diarrhea, and piloerection may occur with opioid
withdrawal; and hypersomnolence is frequently seen with stim-
ulant withdrawal. Alcohol pharmacokinetics (i.e., absorption,
metabolism, and excretion) are not appreciably altered with
increasing age;7 however, changes in body composition may
influence the effects of alcohol in the elderly. Compared with
younger people, the elderly have a larger proportion of body
fat, and this may explain the finding that older men achieved
a 20% higher peak in blood alcohol concentration following
an intravenous administration of a similar amount of alcohol
than did younger men.8 Age-related decreases in hepatic or
renal function may affect the pharmacokinetics of drugs. For
example, decreased liver function may prolong the half-live
of a benzodiazepine, especially those with active metabolites
(e.g., diazepam).

Prevalence

It is difficult to quantify objectively alcohol use and determine
exactly when abuse occurs. The prevalence of alcohol problems
depends on the study population selected and the definitions
used. In a national household survey of 87,915 participants,
55% of those aged 50 years or older consumed alcohol, but the
prevalence of alcohol dependence was 1.6%.9 In another study
of over 12,000 elderly primary care patients, 15% were found to
engage in excessive alcohol consumption.10 In a similar study
of 3,954 primary care patients, the prevalence was 10.6%.11

Among 865 community-dwelling elderly individuals living in

public housing 4% were current problem drinkers, but the life-
time prevalence was 22%.12

Illicit drug use is not common among older patients; how-
ever, they are often prescribed controlled substances, and it
is difficult to determine precisely when appropriate prescrip-
tion drug use evolves from frequent use to misuse, to abuse, to
dependence and finally to addiction. For example, one study
found that the life-time prevalence of illicit drug dependence
was less than 1% for those aged 60 years or older.13 The misuse
of prescription drugs, however, can pose as much of a health
problem among older patients as it does in young patients.
For example, in 2005, the rate of visits to hospital emergency
departments for the nonmedical use of opioids was approxi-
mately 30/100,000 for those aged 55 or older; a rate similar to
the 12–22 year age group.14 Furthermore, there may be a cohort
effect. As members of the “baby boom” generation age, those
who abused illicit drugs when they were young may be likely
to abuse prescription drugs when they are elderly. Therefore,
overall rates of drug abuse may be expected to increase. It has
been estimated that the demand for substance abuse treatment
services in older persons will increase by 70% from 1.7 million
in 2001 to 4.4 million by the year 2020.15 Typically, however,
older patients are less likely than younger adults to view their
substance misuse as problematic, indicating the need for clin-
icians to consider routinely substance abuse among one of the
possible diagnoses for the older patient.16

Etiology

The etiology of substance use disorders is not known. Estimates
of heritability from twin studies suggest that up to a third of
the variance observed for alcohol use disorders is under genetic
control.17 Learned behaviors also appear to be important in the
maintenance of substance use problems.18

SCREENING, DIAGNOSIS, AND INITIAL
TREATMENT

Recommendation: “The U.S. Preventive Services Task
Force (USPSTF) recommends screening and behavioral
counseling interventions to reduce alcohol misuse by
adults, including pregnant women, in primary care set-
tings.” (Level B, Systematic review) 19

The basic clinical approach of older patients with drug
or alcohol problems is similar to that of any other chronic
preventable disease; it can be summarized by the “5 A’s: Ask,
Assess, Advise, Assist, and Arrange.”

Ask: Screening for Alcohol and Drug Problems

There are many screening questionnaires available for clini-
cal use. The 25-question Michigan Alcohol Screening Test has
been available for more than three decades.20 Although useful
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Table 18.1. ASK: Screening for Alcohol Problems among Older Patients

Question Positive Response

1. Have you ever had a problem with alcohol? Yes

2. When was the last time you had any drink containing alcohol? Within past month

3. On average, how many days per week do you drink alcohol? ∗

4. On a typical day when you drink, how many drinks do you have? ∗

5. What is the maximum number of drinks you have had on any given occasion during
the last month?

More than 4

6. Have you ever felt that you should Cut down on your drinking? Yes

7. Have people Annoyed you by criticizing your drinking? Yes

8. Have you ever felt bad or Guilty about your drinking? Yes

9. Have you ever had a drink first thing in the morning to steady your nerves or get rid
of a hangover? (Eye-opener)

Yes

Either question 1 or 2 can be used as an opening question. Questions 3 through 5 relate to the quantity and
frequency of drinking, whereas questions 6 through 9, the “CAGE questions,” relate to the patterns and
consequences of drinking. Drinking in excess of low-risk levels or a positive response to any of the CAGE
questions suggests the possibility of an alcohol problem.

∗ An at-risk drinking level for older adults is more than seven drinks per week or more than three drinks in a
given day. One “standard drink” is equal to 12 oz of regular beer, 5 oz of wine, or 1.5 oz of distilled spirits.

Adapted from: Helping Patients with Alcohol Problems: A Health Practitioner’s Guide. Rockville, MD: National
Institute of Alcohol Abuse and Alcoholism, US Dept of Health and Human Services; 2003. NIH Publication
No. 03–3769.

in research settings, it is somewhat cumbersome to use in
clinical settings. This led to the development of a 13-item
questionnaire, the Short Michigan Alcohol Screening Test.21 A
24-question version has also been designed for use with a geri-
atric population.22 An international group associated with the
WHO developed the Alcohol Use Disorders Identification Test,
a 10-item questionnaire that can be used throughout a multi-
tude of cultures across different age groups.23 A series of short
questions, however, may have more use in clinical situations
than formal screening questionnaires.3 These are summarized
in Table 18.1. Either of the first two questions (i.e., “Have you
ever had a problem with alcohol?” or “When was the last time
you had any drink containing alcohol?”) can be asked of older
patients; additional questions are only pertinent if there is a
positive response to one of the first two.

There is no current evidence to either support or oppose
routine screening for drug abuse.24 In routine clinical encoun-
ters, however, certain “clues” noted during the medical history
or physical examination may suggest problematic substance use
(see Table 18.2) and should trigger further assessment. Screen-
ing instruments for drug use disorders have been developed
including the CAGE-Adapted to Include Drugs (CAGE-AID),
which contains alcohol screening questions that were modi-
fied to assess drug problems as well.25 For example, the ques-
tion “Have you ever felt bad or guilty about your drinking?”
was changed to “Have you ever felt bad or guilty about your
drinking or drug use?” One study reported that the CAGE-
AID was able to discriminate both alcohol and drug users from

controls in individuals older than the age of 50 years and that it
was “well-suited” in screening for alcohol as well as drug abuse
in geriatric patients.26 Pharmacy records can be obtained to
quantify the number and dosages of tablets dispensed, or in
jurisdictions where they are available, governmental electronic
pharmacy dispensing datasets can be queried, which often yield
useful information.27

Assess: Clinical Assessment and Diagnosis

A clinical assessment can be performed for diagnostic purposes
if screening or clinical suspicion suggests a drug or alcohol use
disorder. The recent patient history, medical history, family
and social history, the physical examination, routine labora-
tory tests, or diagnostic images can provide clues about the
severity of a substance use disorder. These are summarized in
Table 18.2.

It may be difficult for health care professionals, family mem-
bers, and even patients themselves to recognize a substance
use disorder until the consequences have become catastrophic,
particularly among older women.28 Death rates of women with
drinking problems are twice those for men.29 Benzodiazepines
have been associated with health problems among older indi-
viduals including: femur fractures,30 hip fractures,31 falls,32 and
motor vehicle accidents.33 In North America, there has been a
dramatic rise in the legitimate use of opioids for pain con-
trol over the past decade, but there has also been a parallel
increase in deaths from opioid poisoning.34 The problem is
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Table 18.2. ASSESS: Findings Suggesting Substance Abuse on
Clinical Assessment

Recent history

General malaise, vague pains, gastrointestinal complaints,
hypertension, sexual dysfunction

Memory problems, behavioral changes, new-onset depression, sleep
problems

Self-neglect, recurrent falls, decline in health status, malnutrition,
geriatric squalor syndrome

History

Medical: liver problems, pancreatitis, peptic ulcers, seizures, vague
chronic pains

Surgical: multiple surgical procedures for pain problems, recurrent
traumatic injuries, burns

Psychiatric: recurrent depression, anxiety disorders, prior treatment
for alcohol or drug problems

Family and Social History

Family history of alcohol or drug problems

History of heavy drinking or preoccupation with drinking

Employment problems, frequent work absenteeism, early
retirement

Marital or family problems, domestic violence

Arrests for driving while intoxicated or public intoxication

Any history of illicit drug use or drug-related arrests

Physical Examination

Malnutrition, cachexia, alcohol odor on breath

Multiple facial scars, nasal irritation, parotid hypertrophy, poor oral
hygiene

Gynecomastia, cardiomegaly, hepatomegaly, testicular atrophy

Peripheral neuropathy, spider angioma, old (or new) needle marks

Laboratory

Elevated mean corpuscular volume, thrombocytopenia

Elevated liver or pancreatic enzymes, hyperglycemia,
hyperlipidemia

Blood alcohol level of intoxication, urine toxicology positive for
unprescribed drugs

Imaging

Old rib fractures on chest radiogram

Cortical atrophy on CT scan

expected to worsen as the population ages, with increased rates
of painful conditions such as arthritis, back pain, cancer, and
neuropathic disorders.35 Requests for an increase in prescribed
benzodiazepines or opioids should prompt a clinical assessment
or reassessment.

Patients can also be assessed for their “readiness to
change.”36 Some patients have not even considered making

a change in their alcohol or drug use and are said to be in
a “precontemplative” stage. Others have considered making a
change (“contemplative”), want to change (“determinative”),
or are completely ready to change and are in an (“action”)
stage. The type of advice that the clinician gives the patient will
depend on the patient’s willingness to change. If the patient is
willing to change, the clinician can offer direct advice. A referral
to a treatment agency for a formal evaluation can also be useful.
If the patient is not willing to change or accept a referral, the
clinician may perform an intervention designed to motivate the
patient to change substance abuse–related behaviors or accept
a referral to a treatment program.

Advise: Interventions

If a substance use disorder is identified, the primary care clini-
cian has several options for an initial intervention: brief advice,
bibliotherapy, or brief interventions. Brief advice from a trusted
health care professional can motivate some older patients who
drink excessively to quit or cut-down. The advice may be simple
because some patients may respond to straightforward advice
such as “I do not want you to drink any alcohol at all until you
return to the office when I will recheck your liver tests.”

Bibliotherapy is a useful alternative. Some older patients
may be given printed information and encouraged to read it
and “just think about it” before returning to the office for a
reevaluation. Literature from self-help groups (e.g., Alcoholics
Anonymous [AA]) may be particularly useful for this purpose,
and several excellent books are available in the “self-help” sec-
tion of many large bookstores.

Brief interventions have been used to address problem
drinking among a wide variety of patients. One group of
authors reviewed 32 controlled studies from 14 countries that
involved more than 6,000 drinkers and found encouraging evi-
dence that the course of harmful alcohol use can be effectively
altered by well-designed brief intervention strategies in primary
care settings.37 Similar positive findings have been demon-
strated specifically in older adults.38 The essentials of one
model for a brief intervention are summarized in Table 18.3.
Brief interventions appear to be most effective if patients are
approached in a concerned, nonjudgmental manner.

Assist and Arrange

A referral could also be made to a self-help group or to a
professional treatment program for a planned intervention or
an evaluation before initiating behavioral therapy. Medications
may be needed to manage a withdrawal syndrome.

Self-help groups such as AA or Narcotics Anonymous (NA)
can be important allies of the health care provider. Local,
national, and international meeting schedules can be accessed
from the Internet. When a call is made to a local AA office, the
receptionist who answers the telephone is often willing to speak
immediately with a patient waiting in an ambulatory clinic or
physician office. This receptionist is usually “in recovery” and
can provide encouragement to attend AA meetings or can even
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Table 18.3. ADVISE: Sample FRAMES “Brief Intervention”
for Problem Drinking

Feedback Express a specific concern about the patient’s
drinking:
“I’m concerned that your drinking is causing you
to fall.”

Responsibility Emphasize that change is the patient’s
responsibility:
“Only you can make a decision to change and
prevent future problems.”

Advice Advise action by suggesting a specific goal or
action to do:
“I would like you to see a counselor for an
evaluation.”

Menu Provide the patient with alternatives (menu of
options):
“You could go to an AA meeting or just think
about what I have said.”

Empathy Express empathy and provide comfortable context
for dialogue:
“I know this may be hard for you to talk about.”

Self-efficacy Support self-efficacy and instill optimism:
“You can do this and if you reach out for help,
you’ll get better.”

Information from: Miller WR, Rollnick S. Motivational
Interviewing: Preparing People to Change Addictive Behavior.
2nd ed. New York: The Guildford Press; 2002.

arrange for an AA member to visit the patient for a face-to-face
meeting (known as a “12th Step Call”). Arrangements can also
be made to have AA literature mailed to the patient’s home.

“Planned interventions” usually coming at the request
of a family member, spouse, or partner may be useful for
alcohol-dependent patients who do not respond to brief inter-
ventions, who do not accept referrals, or who are not motivated
to change. The families of these patients can be referred to a
treatment center that will help orchestrate a planned inter-
vention, originally developed at the Johnson Institute.39 An
“intervention” involves convening a meeting with a number of
the patient’s friends and family members to discuss their con-
cerns, write letters to the patient, and rehearse their parts for
the actual intervention. Subsequently, they all meet with the
patient, read their letters out-loud that express their concerns,
and voice a specific recommendation such as, “I love you, but
please get help at the rehabilitation center.” These interven-
tions are designed to create an artificial crisis that prompts
the patient to follow the clinical recommendations and accept
treatment.

Often, older patients need assistance accepting and imple-
menting the recommended treatment plan (see Table 18.4).
They often need the clinician to make arrangements to be
admitted for detoxification, to schedule an appointment with
a treatment agency, to deal with the preauthorization require-
ments of health insurance companies, or to arrange appropriate
follow-up for coexisting mental health or physical problems.

Table 18.4. ASSIST and ARRANGE: Linking Patients to
Treatment Services

Assist

Patient in accepting treatment plan

Family in making arrangements for care

Arrange

Admission for detoxification, if indicated

Appointments to treatment agencies

Health insurance preauthorization, if required

Contact with self-help groups

Appropriate follow-up

PHARMACOTHERAPY

Recommendation: Patients with serious psychiatric
involvement (e.g., suicidal ideation), concurrent acute ill-
ness, or severe Alcohol Withdrawal Syndrome symptoms,
or those who are at high risk for developing seizures or
delirium tremens, are best detoxified in inpatient settings.
(Level C, Expert opinion).40

Management of Alcohol Withdrawal (Detoxification)

Medical management of the alcohol withdrawal syndrome (i.e.,
detoxification) may be indicated for those patients who have
the signs and symptoms of withdrawal on cessation of drinking.
Patients with advanced age (especially those without a reliable
caregiver) or those who have concurrent medical problems
(e.g., neurological disorders, heart disease, hepatic dysfunc-
tion, coagulopathies, malnutrition, or diabetes) may be best
managed in a hospital setting. Because of the risk for recurrent
seizures, hospitalization for the management of benzodiazepine
withdrawal should also be considered. Withdrawal from opi-
ates can be safely performed in outpatient settings, but it is
extremely difficult to coordinate unless there is a reliable care-
giver who is able to access medical backup promptly.

Recommendation: Benzodiazepines are the drugs of choice
for monotherapy in patients with the Alcohol Withdrawal
Syndrome.(Level B, Systematic review).41,42

Long-acting agents such as chlordiazepoxide or diazepam
are the preferred agents as they appear to be more effective
at preventing alcohol withdrawal seizures and delirium than
short-acting agents;41,42 however, these agents have several
active metabolites and long half-lives (several days). Therefore,
among elderly patients, particularly those with cognitive disor-
ders or liver dysfunction, short-acting benzodiazepines such as
oxazepam or lorazepam should be considered. Of these, only
oxazepam is approved by the Food and Drug Administration
(FDA) for the management of alcohol withdrawal. Lorazepam
has similar actions and has the convenience of being available
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Table 18.5. FDA-Approved Treatment Regimens for Alcohol
Withdrawal

Chlordiazepoxide (Librium
R©

) Initial dose is 50–100 mg, to be
followed by repeated doses as
needed until agitation is
controlled – up to 300 mg/day.

Diazepam (Valium
R©

) 10 mg, 3 or 4 times during the
first 24 hours, then 3 or 4 times
daily as needed.

Oxazepam (Serax
R©

) 15–30 mg, 3 or 4 times daily.

∗ Adapted from product information package inserts approved by
theFDA.

not only in oral forms but also parenteral preparations. These
medications are summarized in Table 18.5.

Elderly patients with alcohol problems often neglect their
nutrition; therefore, thiamine should always be given to prevent
Wernicke–Korsakoff syndrome. Because of delayed absorption
with oral administration, the first dose should be given par-
enterally. Hyperadrenergic signs (e.g., tachycardia and hyper-
tension) can be managed with β-adrenergic antagonists with
good central nervous system penetration (e.g., propranolol)
or centrally acting α-adrenergic agonists (e.g., clonidine).
Neuroleptics can be used to calm agitated patients with psy-
chotic symptoms once they have been adequately sedated with
a benzodiazepine. Haloperidol is preferred to the phenoth-
iazines because it is believed that it poses a lower seizure risk.
Carbamazepine has been widely used in Europe for alcohol
withdrawal.

Recommendation: A validated scale such as the CIWA-
Ar should be used to monitor patient response to
alcohol withdrawal pharmacotherapy. (Level C, Expert
opinion).43

Patients hospitalized for detoxification should be moni-
tored with an objective rating scale of alcohol withdrawal such
as the Clinical Institute Withdrawal Assessment for Alcohol,
revised (CIWA-Ar).44 The items on this assessment scale are
summarized in Figure 18.1.

Medications are provided if patients score at least 6 points
on this scale; a score of 15 points or more suggests that the alco-
hol withdrawal is significant and requires immediate attention.
The goal is to prevent alcohol withdrawal delirium and seizures.

Pharmacotherapy for Drug Withdrawal
(Detoxification)

The medical management of sedative withdrawal can be per-
formed in outpatient settings by gradually decreasing the dose
of the prescribed sedative, usually over several weeks to a few
months. Withdrawal from hypnotic benzodiazepines is associ-
ated with improved cognitive function.45 Sedative withdrawal
seizures can be life threatening. Patients who are receiving

multiple prescriptions from multiple physicians are unreliable,
do not have a dependable caregiver, or have serious medi-
cal conditions are best managed as inpatients. Detoxification
can be accomplished by gradually reducing doses of benzodi-
azepines or phenobarbital over 7–10 days. Withdrawal from
opiates can be accomplished by gradually reducing the dose of
the prescribed opiate over several weeks or with tapering doses
of either buprenorphine or methadone over a few days. In the
United States, however, elective methadone or buprenorphine
detoxification (i.e., outside of acute medical care settings) is
regulated and requires special permits. The management of
cocaine withdrawal is largely supportive because there is no
specific pharmacotherapy. Although basic treatment for alco-
hol and drug withdrawal is not complicated, clinical experience
is often essential when dealing with these patients, who often
have psychosocial and personality issues that can be a challenge
to manage (Table 18.6). There are additional issues of liabil-
ity that lead to most medically managed detoxifications being
accomplished in specialized programs and facilities.

BEHAVIORAL THERAPY

Not all experts in the addiction field share the same treatment
goals for substance use disorders. Traditionally, abstinence is
the goal of most programs in the Untied States; however, there
are some who argue that reduction of substance use to low-risk
levels is more appropriate. Still others find benefit in adding
methadone or buprenorphine maintenance to behavioral ther-
apy for the management of opiate dependence. At the present
time, the clinician might pick the strategy that would benefit
the patient most.

The goals of most behavioral treatment programs are
to promote abstinence, decrease health risks associated with
substance abuse, and improve social functioning. There is
no shortage of behavioral treatment program options for
patients with drug and alcohol problems. Common approaches
include: motivational enhancement therapy (MET),46 cogni-
tive behavioral therapy (CBT),47 group therapy, and Twelve-
step facilitation.48 MET seeks to increase patient motivation
to maintain abstinence from drugs and alcohol. CBT seeks
to reframe the patient’s thinking about his/her drug or alco-
hol use and is often based on the premise that patients are
“self-medicating” some underlying psychiatric or behavioral
problem. Once these problems are reframed and patients are
given “the appropriate tools” to deal with their psychologi-
cal issues, their need to drink or use drugs will diminish over
time as they gain insight into the nature of their problem and
learn to recognize the benefits of abstaining from drugs or
alcohol. Group therapy relies on the support and confronta-
tion of peers, under the guidance of a professional therapist,
to encourage behavioral change and/or abstinence. Twelve-step
facilitation is designed to encourage patient participation with
self-help groups, such as AA or NA. Most treatment programs
are not pure entities of any of these approaches and combine
elements of MET with CBT during one-on-one sessions with a



Table 18.6. Pharmacotherapy of Drug Problems

Problem Medication Comments

Sedative withdrawal Benzodiazepines

Phenobarbital

Withdrawal from sedatives may be severe and complicated by
seizures (see text for details).

Opioid withdrawal Buprenorphine

Methadone

The use of buprenorphine or methadone for detoxification is
regulated in the United States.

Cocaine withdrawal None The care of patients with cocaine withdrawal is largely supportive.

Opioid maintenance Buprenorphine/naloxone

(Suboxone
R©

)

Methadone

In the United States, physicians who prescribe buprenorphine with
or without naloxone for maintenance must be registered with
government agencies, and the use of methadone for maintenance is
limited to organizations with special government-issued permits.
It is also forbidden to prescribe any other opioid to patients for the
maintenance of opioid dependency.

NAUSEA AND VOMITING – “Do you feel sick to your stomach? Have you vomited?” Observation:
0 = no nausea and no vomiting
1= mild nausea with no vomiting

4 = intermittent nausea with dry heaves
7 = constant nausea, frequent dry heaves, and vomiting

TREMOR – Arms extended and fingers spread apart. Observation:
0 = no tremor
1 = not visible, but can be felt fingertip to fingertip

4 = moderate, with patient’s arms extended
7 = severe, even with arms not extended

PAROXYSMAL SWEATS – Observation:
0 = no sweats visible
1 = barely perceptible sweating, palms moist 

4 = beads of sweat obvious on forehead 
7 = drenching sweats

ANXIETY – “Do you feel nervous?” Observation:
0 = no anxiety, at ease
1 = mildly anxious

4 = moderately anxious or guarded
7 = equivalent to acute panic states as seen in severe

delirium or acute schizophrenic reactions

AGITATION – Observation:
0 = normal activity
1 = somewhat more than normal activity

4 = moderately fidgety and restless
7 = paces back and forth during most of the

interview, or constantly thrashes about

TACTILE DISTURBANCES – “Have you any itching, pins and needles sensations, any numbness or do
you feel bug scrawling on or under your skin?” Observation:
0 = none
1 = very mild itching, pins/needles, burning/numbness
2 = mild itching, pins/needles, burning/numbness
3 = moderate itching, pins/needles, burning/numbness

4 = moderately severe hallucinations
5 = severe hallucinations
6 = extremely severe hallucinations
7 = continuous hallucinations

AUDITORY HALLUCINATIONS – “Are you more aware of sounds around you? Are they harsh? Do
they frighten you? Are you hearing anything that is disturbing to you? Are you hearing things that you
know are not there?” Observation:
0 = not present
1 = very mild harshness or ability to frighten
2 = mild harshness or ability to frighten
3 = moderate harshness or ability to frighten

4 = moderately severe hallucinations
5 = severe hallucinations
6 = extremely severe hallucinations
7 = continuous hallucinations

VISUAL HALLUCINATIONS – “Does the light appear to be too bright? Is its color different? Does it
hurt your eyes? Are you seeing anything that is disturbing to you? Are you seeing things that you know
are not there?” Observation:
0 = not present
1 = very mild sensitivity
2 = mild sensitivity
3 = moderate sensitivity

4 = moderately severe hallucinations
5 = severe hallucinations
6 = extremely severe hallucinations
7 = continuous hallucinations

HEADACHE, FULLNESS IN HEAD – “Does your head feel different? Does it feel like there’s a band
around your head?” Observation: (Do not rate for dizziness or lightheadedness. Otherwise, rate severity.)
0 = not present
1 = very mild
2 = mild
3 = moderate

4 = moderately severe
5 = severe
6 = very severe
7 = extremely severe

ORIENTATION AND CLOUDING OF SENSORIUM – “What day is this? Where are you? Who am I?” Observation:

0 = oriented and can do serial additions 
1 = cannot do serial additions or is uncertain about date
2 = disoriented for date, no more than 2 calendar days 

3 = disoriented for date, no more than 2 calendar days
4 = disoriented for place and/or person 

TOTAL

Total score is a simple sum of each item score (maximum score = 67).

Figure 18.1. Clinical Institute Withdrawal Assessment Scale for Alcohol, Revised (CIWA-Ar).
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Table 18.7. FDA-Approved Medications for Maintenance of Abstinence from Alcohol

Medication Dosage∗ Comments

Disulfiram
(Antabuse

R©
)

Initial dose :
Maximum 500 mg/day for 1–2 wk

Average dose :
250 mg/day (range, 125–500 mg/day)

Contraindicated in patients with coronary artery disease.
Use with caution during concomitant phenytoin
administration. May cause optic neuritis or peripheral
neuropathy.

Acamprosate
(Campral

R©
)

Two 333 mg tablets,
3 times daily

Contraindicated in patients with impaired renal function
(creatinine clearance <30 mL/min). Adverse effect profile
is similar to placebo.

Naltrexone, oral tablets
(ReVia

R©
)

50 mg/day Contraindicated in patients with a hypersensitivity to
naltrexone or with acute hepatitis. May need to follow liver
enzymes in healthy patients.

Naltrexone, extended release for
intramuscular injection
(Vivitrol

R©
)†

380 mg/mo Similar to oral form. Also contraindicated in patients who
are receiving or currently dependent on opioids, or who
have a positive urine screen for opioids, as use may cause
acute opioid withdrawal. Use may pose a problem for
patients who subsequently require opioids for pain control.

∗ Adapted from product information package inserts approved by the FDA.
† In the United States, intramuscular naltrexone must be ordered from company that markets the product (Cephalon, Inc.) via telephone
(1–800-848–4876), FAX (1–877-329–8484) or on-line at www.vivtrol.com.

professional and include group therapy sessions while encour-
aging patients to participate in self-help groups.

Outpatient treatment settings may be appropriate for indi-
viduals who have good social support and have few medical
or psychosocial problems; inpatient treatment may be best for
those who do not. Older patients are often placed in treat-
ment programs along with younger people and treated in a
similar manner; however, the elderly have special needs. They
frequently do not mix comfortably with younger, “street-wise”
people and special treatment programs have been developed
to address issues more germane to the elderly. Whether
these special programs produce better outcomes than generic
approaches is unknown. Although participation in self-help
groups such as AA or NA seems to benefit many older adults,
the effectiveness of these self-help programs has not been sub-
jected to scientific scrutiny.

PHARMACOTHERAPY TO PROMOTE ABSTINENCE

Although psychosocial support is an essential component of the
treatment of drug and alcohol dependence, relapse rates remain
high when it is used alone. Psychosocial support or counseling
targets the cortex where decision making takes place, but it may
not fully address the addictive disease because addictive drives
are not primarily conscious. Therefore, there is an interest in
using pharmacotherapy as a way to promote recovery from
addiction. There are a number of pharmacological agents that
can be used to promote abstinence from alcohol or opiates.
Pharmacotherapy targets portions of the brain that are asso-
ciated with reward pathways and subconscious generation of
drives.

Three medications are approved for the maintenance of
abstinence from alcohol in the United States: disulfiram,
naltrexone, acamprosate. These are summarized in Table 18.7.
Disulfiram has been available in the United States for more
than half a century and is used as an aversive agent that causes
the inhibition of aldehyde dehydrogenase, which is responsi-
ble for the breakdown of acetaldehyde, the primary metabolite
of ethanol. If a patient consumes ethanol after taking disul-
firam for at least 3 consecutive days, subsequent high levels
of acetaldehyde will cause nausea, vomiting, diarrhea, tachy-
cardia, dyspnea, and facial flushing. Severe reactions include
respiratory depression, shock, acute congestive heart failure,
myocardial infarction, convulsions, and sudden death. There-
fore, its use among older patients is limited. Moreover, disulfi-
ram appeared to have little or no measurable benefit in many
clinical trials.

The oral opioid agonist naltrexone is thought to reduce
drinking by decreasing the pleasurable, positively reinforcing
effects of alcohol. In the COMBINE study of 1,383 recently
alcohol abstinent volunteers, it was found that those receiv-
ing routine medical management in primary care settings with
encouragement to attend AA combined with either oral naltrex-
one or psychotherapy faired better on drinking outcomes than
those receiving medical management alone.49 Patients who are
taking or may require opiates for analgesic purposes may not
be able to take naltrexone. A once monthly injectable depot
form of naltrexone is also available in the United States.

Acamprosate is structurally similar to several endogenous
amino acids present in the brain. Its mechanism of action is
not entirely clear, but it appears to modulate the glutamatergic
neurotransmission and thus reduce cravings for alcohol.
Although the COMBINE study did not observe a benefit for
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Table 18.8. Guidelines for the Use of Controlled Substances for the Treatment of Pain

Guideline Comments

Patient evaluation There must be documentation of a medical history and physical examination. The
record should include information about the nature of the pain, prior treatment, and
the medical indication for the use of controlled substances.

Treatment plan There must be a written treatment plan that includes other modalities if necessary. The
physical and psychosocial goals of treatment need to be clear.

Informed consent The risk and benefit of treatment need to be discussed with the patient. Only one
pharmacy should be used by the patient. A written agreement or a signed consent
should be considered outlining patient responsibilities, including: toxicology testing,
frequency of prescription refills, and reasons for discontinuation of drug therapy.

Periodic review The clinical course related to treatment response (e.g., pain control, level of function,
quality of life) should be documented periodically. Information from family or
caregivers may be important.

Consultation Patients whose progress is less than satisfactory or who show signs of medication
misuse may require referral to an expert in the management of such patients.

Medical records The physician should keep accurate and complete records.

Legal compliance The physician must be familiar with and comply with all federal, state, and local
regulations.

Adapted from: Federation of State Medical Boards of the United States, Inc. Model policy for the use of
controlled substances for the treatment of pain. Available at: www.fsmb.org/pdf/2004 grpol
Controlled Substances.pdf. Accessed January 29, 2007.

this medication, many European studies have demonstrated
modest effectiveness.50

In the United States, methadone and buprenorphine are
used for maintenance in opioid dependence. The combina-
tion of buprenorphine and naloxone (Suboxone R©) can be pre-
scribed by physicians who have completed a brief training pro-
gram and have received a special authorization. Methadone
maintenance must occur in a federally approved methadone
maintenance treatment program. Although elderly patients
are not common in buprenorphine or methadone main-
tenance programs, these programs do have older patients
among their rosters who benefit from long-term opiate main-
tenance, but tend to have more medical problems than younger
patients.51

Long-Term Monitoring

Primary care clinicians have skills that can be instrumental for
the long-term treatment of patients with substance use disor-
ders. Patient progress in recovery can be monitored through
regularly scheduled office visits for routine medical care and
for renewal of medications to promote abstinence.52 Clinicians
can ask about progress in substance abuse rehabilitation pro-
grams, involvement with self-help groups, the use alcohol and
or other drugs, and functioning at home or in interpersonal
relationships. Patients in solid recovery from a drug or alcohol
use disorder do not drink or take drugs and regularly attend
counseling sessions or self-help meetings. They take care of
their physical health and rarely forget or cancel appointments.
They get along socially with friends and family, function well

at activities of daily living, and obey the law, especially the laws
related to diversion of prescription controlled substances. Fail-
ure to do these things may precede a relapse, which may be
prevented by reinitiating or intensifying involvement in self-
help groups or professional treatment. Controlled substances
should be used with great caution, if at all. The use of sedatives
(e.g., benzodiazepines) should generally be avoided.

Pain Management

Occasionally, some patients, who are in recovery from a sub-
stance use disorder, may require opioids for the treatment of
pain. For short-term use, limited supplies should be given,
and the patient seen frequently for reevaluation. Medications
should be discontinued when no longer indicated. Some
patients will required medically managed detoxification if they
are unable to discontinue use without great physical or psy-
chological discomfort. Patients who require long-term opi-
oids should be managed according to recent medical licensure
policies as outlined in Table 18.8. Before prescribing opioids,
especially propoxyphene, meperidine or tramadol, it may be
prudent to review the patient’s list of medications for poten-
tial drug–drug interactions. In one study of 27,617 Medicare
enrollees, more than 20% of them were prescribed opioid anal-
gesics and in this patient sample, opioids were involved in
approximately 5% of all adverse drug events.53 Some older
patients may divert their medications to others. Some of these
diverted medications end up being resold in the illicit drug
trade, and these older patients may even come to rely on this to
supplement their retirement income. Physicians who prescribe
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controlled substances need to be vigilant, least they unwittingly
contribute to a growing societal problem of prescription drug
diversion.

Team Concept

Drawing on the therapeutic relationship and their existing
skills, the members of the primary care team (e.g., physicians,
nurse practitioners, nurses, psychologists, physical therapists,
and social workers) all have an important role in the long-
term management of the patient recovering from a substance
use disorder. The challenge to caregivers of older patients with
alcohol and drug use disorders is immense and concerns issues
of trust, compliance with treatment, and appropriate use of
health care resources. Treatment must be age-specific and
sensitive, tailored to the psychological and medical needs of
older patients. It involves direct patient care as well as teaching
and reinforcing accurate information about addiction treat-
ment and treatment follow-up.

A physician or specialty-trained nurse practitioner initiates
treatment after a careful assessment that includes a thorough
drug and alcohol history-taking. Detoxification is performed
under their close medical supervision with management of
medical comorbidities and continual reassessment of symp-
toms and signs.

Clinical nurses, who have the skills to interact effectively
with older patients, have an important role to play in hospi-
tals, ambulatory clinics, and substance abuse treatment centers.
They observe the effects of all medications given to patients
and record the effects on standardized scales (e.g., CIWA-Ar).
Nurses can coordinate the nonpharmacological management
of anxiety, pain, insomnia, and other distressing symptoms.
They can also offer brief educational interventions that may
be effective, as older patients have many misconceptions about
alcohol and drug use. Important educational topics include
metabolism of alcohol and drugs in the aging body, the poten-
tial for alcohol–drug or drug–drug interactions and discussions
of healthy lifestyles.

Addiction counselors are a necessary part of the team, espe-
cially those who possess skills in various psychosocial treatment
approaches. These approaches may include individual behav-
ioral therapy, the use of group and individual psychotherapy,
and brief intervention techniques. Behavioral counseling edu-
cates patients about how to initiate abstinence, function with-
out alcohol or other drugs, handle cravings, and recognize
situations that may lead to relapse. Effective counselors pro-
vide emotional support that allows the patient to explore fears,
express concerns, and discuss practical issues. Counselors offer
support by setting limits and realistic goals as well as providing
adequate referral sources for treatment follow-up.

SUMMARY

Alcohol and drug use problems may frequently go undetected
among older patients. All older patients should be screened for

alcohol problems and those who screen positive or those sus-
pected of a drug problem should undergo further assessment
and receive an appropriate intervention to address substance
abuse problems. Some patients will require medical manage-
ment for alcohol or drug withdrawal. Hospitalization is indi-
cated for those at-risk for complications of withdrawal, where
the treatment can be monitored by specifically trained nurses
using objective rating scales. A multidisciplinary team is usually
necessary to manage the long-term needs of the older patient
who is recovering from an alcohol or drug use disorder.

REFERENCES

1. McInnees E, Powell J. Drug and alcohol referrals: are elderly
substance abuse diagnoses and referrals being missed? BMJ.
1994;308:444–446.

2. American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 4th ed. Washington, DC: Ameri-
can Psychiatric Association; 1994.

3. National Institute on Alcohol Abuse and Alcoholism, US Depart-
ment of Health and Human Services. Helping Patients Who Drink
Too Much: A Clinician’s Guide. Rockville, MD: National Institutes
of Health; 2007. NIH publication 07–3769.

4. Saunders JB, Aasland OG, Amundsen A, Grant M. Alcohol con-
sumption and related problems among primary care patients:
WHO collaborative project on early detection of persons
with harmful alcohol consumption. Addiction. 1993;88:349–
362.

5. Lang I, Guralnik J, Wallace RB, Melzer D. What level of alcohol
consumption is hazardous for older people? Functioning and
mortality in U.S. and English national cohorts. J Am Geriatr Soc.
2007;55:49–57.

6. Carr LA. The pharmacology of mood-altering drugs of abuse.
Primary Care. 1993;20:19–31.

7. Scott RB. Alcohol effects in the elderly. Compr Ther. 1989;15:8–
12.

8. Vestal R, McGuire E, Tobin JD, Andres R, Norris M, Mezey
E. Aging and alcohol metabolism. Clin Pharmacol Ther.
1977;21:343–354.

9. Kandel D, Chen K, Warner LA, Kessler RC, Grant B. Prevalence
and demographic correlates of symptoms of last-year depen-
dence on alcohol, nicotine, marijuana, and cocaine in the U. S.
population. Drug Alcohol Depend. 1997;44:11–29.

10. Barry KL, Blow FC, Walton MA, et al. Elder-specific brief inter-
vention: 3-month outcomes. Alcohol Clin Exp Res. 1998;22:30A.

11. Callaghan CM. Health services use and mortality among older
primary care patients with alcoholism. J Am Geriatr Soc.
1995;43:1378–1383.

12. Black BS, Rabins PV, McGuire MH. Alcohol use disorder is a
risk factor for mortality among older public-housing residents.
Int Psychogeriatr. 1998;10:309–327.

13. Hinkin CH, Castellon SA, Dickinson-Fuhrman E, Daum G,
Jaffe J, Jarvik L. Screening for drug and alcohol abuse among
older adults using modified version of CAGE. Am J Addict.
2001;10:319–326.

14. Substance Abuse and Mental Health Services, Office of Applied
Studies. Drug Abuse Warning Network: emergency department
visits involving nonmedical use of selected pharmaceuticals. The
New Dawn Report-Special Topics. 2006;(23):1–4.

15. Gfroerer J, Penne M, Pemberton M, Folsom R. Substance abuse
treatment need among older adults in 2020: the impact of the



Alcohol and Other Drug Abuse in Older Patients 209

aging baby-boom cohort. Drug Alcohol Depend. 2003;69:127–
135.

16. Nemes S, Rao PA, Zeiler C, Munly K, Holtz KD, Hoffman J.
Computerized screening of substance abuse problems in a pri-
mary care setting: older vs. younger adults. Am J Drug Alcohol
Abuse. 2004;30:627–642.

17. Devor EJ, Cloninger CR. Genetics of alcoholism. Annu Rev Genet.
1989;23:19–36.

18. Wilson GT. Cognitive studies in alcoholism. J Consult Clin Psy-
chol. 1987;55:325–331.

19. US Preventive Services Task Force. Screening for Alcohol Misuse.
Available at: http://www.ahrq.gov/clinic/uspstf/uspsdrin.htm.
Accessed May 28, 2008.

20. Selzer ML. The Michigan Alcoholism Screening Test: the quest
for a new diagnostic instrument. Am J Psychiatry. 1971;127:1653–
1658.

21. Selzer ML Vinokur A, Rooijen LV. A self-administered Short
Michigan Alcoholism Screening Test (SMAST). J Stud Alcohol.
1975;36:117–126.

22. Blow FC, Brower KJ, Schulenberg JE, Demo-Dananberg LM,
Young JP, Beresford TP. The Michigan Alcoholism Screening
Test-Geriatric Version (MAST-G): a new elderly-specific screen-
ing instrument. Alcohol Clin Exp Res. 1992;16:372.

23. Babor TF. From clinical research to secondary prevention: inter-
national collaboration in the development of the Alcohol Use
Disorders Identification Test (AUDIT). Alcohol Health Res World.
1989;13:371–374.

24. McPherson TL, Hersch R. Brief substance use screening instru-
ments for primary care settings: a review. J Subst Abuse Treat.
2000;18:193–202.

25. Brown RL, Leonard T, Saunders LA, Papasouliotis O. The preva-
lence and detection of substance use disorders among inpa-
tients ages 18–49: an opportunity for prevention. Prev Med.
1998;27:101–110.

26. Hinkin CH, Castellon SA, Dickson-Fuhrman E, Daum G, Jaffe J,
Jarvik L. Screening for drug and alcohol abuse among older
adults using a modified version of the CAGE. Am J Addict.
2001;10:319–326.

27. Blondell RD, Dodds HN, Blondell MN, Droz DC. Is the Kentucky
prescription reporting system useful in the care of hospitalized
patients? J Ky Med Assoc. 2004;102:15–19.

28. Finfgeld-Connett DL. Treatment of substance misuse in older
women: using a brief intervention model. J Gerontol Nurs.
2004;30:30–37.

29. Smith WB, Weisner C. Women and alcohol problems: a critical
analysis of the literature and unanswered questions. Alcohol Clin
Exp Res. 2000;24:1320–1321.

30. Herings RM, Stricker BH, de Boer A, Bakker A, Sturmans F.
Benzodiazepines and the risk of falling leading to femur fractures:
dosage more important than elimination half-life. Arch Intern
Med. 1995;155:1801–1807.

31. Wagner AK, Zhang F, Soumerai SB, et al. Benzodiazepine use
and hip fractures in the elderly: who is at greatest risk? Arch
Intern Med. 2004;164:1567–1572.

32. Kurtzthaler I, Wambacher M, Golser K, et al. Alcohol and ben-
zodiazepines in falls; an epidemiological view. Drug Alcohol
Depend. 2005;79:225–230.

33. Hemmelgarn B, Suissa S, Huang A, Boivin JF, Pinard G. Benzo-
diazepine use and the risk of motor vehicle crash in the elderly.
JAMA. 1997;278:27–31.

34. Paulozzi LJ, Budnitz DS. Increasing deaths from opioid anal-
gesics in the United States. Pharmacoepidemiol Drug Saf.
2006;15:618–627.

35. Kuehn BM. Opioid prescriptions soar. JAMA. 2007;297:249–
251.

36. Prochaska JO, DiClemente CC, Norcross JC. In search of how
people change: applications to addictive behaviors. Am Psychol.
1992;47:1102–1114.

37. Bien TH, Miller WR, Tonigan JS. Brief interventions for alcohol
problems: a review. Addiction. 1993;88:315–335.

38. Fleming MF, Manwell LB, Barry KL, Adams W, Stauffacher EA.
Brief physician advice for alcohol problems in older adults: a
randomized community-based trial. J Fam Pract. 1999;48:378–
384.

39. Johnson VE. I’ll Quit Tomorrow. San Francisco: Harper & Rowe;
1980.

40. Saitz R, O’Malley SS. Pharmacotherapies for alcohol abuse.
Withdrawal and treatment. Med Clin North Am. 1997;81:881–
907.

41. Mayo-Smith MF. Pharmacological management of alcohol with-
drawal. A meta-analysis and evidence-based practice guideline.
American Society of Addiction Medicine Working Group on
Pharmacological Management of Alcohol Withdrawal. JAMA.
1997;278:144–151.

42. Williams D, McBride AJ. The drug treatment of alcohol
withdrawal symptoms: a systematic review. Alcohol Alcohol.
1998;33:103–115.

43. Mayo-Smith MF. Management of alcohol intoxication and with-
drawal. In: Graham AV, Schultz TK, eds. Principles of Addiction
Medicine. 2nd ed. Chevy Chase, MD: American Society of Addic-
tion Medicine, Inc.; 1998:431–440.

44. Sullivan JT, Sykora K, Schneiderman J, Naranjo CA, Sellers EM.
Assessment of alcohol withdrawal: the revised clinical institute
withdrawal assessment for alcohol scale (CIWA-Ar). Br J Addict.
1989;84:1353–1357.

45. Curran HV, Collins R, Fletcher S, Kee SCY, Woods B, Iliffe S.
Older adults and withdrawal from benzodiazepines hypnotics in
general practice: effects on cognitive function, sleep, mood, and
quality of life. Psychol Med. 2003;33:1223–1237.

46. National Institute on Alcohol Abuse and Alcoholism, US Depart-
ment of Health and Human Services. Motivational Enhancement
Therapy Manual. Rockville, MD: National Institutes of Health;
1994. NIH publication 94–3723.

47. National Institute on Alcohol Abuse and Alcoholism, US Depart-
ment of Health and Human Services. Cognitive-Behavioral Cop-
ing Skills Therapy Manual. Rockville, MD: National Institutes of
Health; 1994. NIH publication 94–3724.

48. National Institute on Alcohol Abuse and Alcoholism, US Depart-
ment of Health and Human Services. Twelve Step Facilitation
Therapy Manual. Rockville, MD: National Institutes of Health;
1994. NIH publication 94–3722.

49. Anton RF, O’Malley SS, Ciraulo DA, et al. Combined phar-
macotherapies and behavioral interventions for alcohol depen-
dence: the COMBINE study: a randomized controlled trial.
JAMA. 2006;295:2003–2017.

50. Acamprosate (Campral) for alcoholism. Med Lett Drugs Ther.
2005;47:1–3.

51. Lofwall MR, Brooner RK, Bigelow GE, Kindbom K, Strain EC.
Characteristics of older opioid maintenance patients. J Subst
Abuse Treat. 2005;28:265–272.

52. Friedmann PD, Saitz R, Samet JH. Management of adults recov-
ering from alcohol or other drug problems: relapse prevention
in primary care. JAMA. 1998;279:1227–1231.

53. Gurwitz JH, Field TS, Harrold LR, et al. Incidence and pre-
ventability of adverse effects among older persons in the ambu-
latory setting. JAMA. 2003;289:1107–1116.



19
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The present generation of older persons with develop-
mental disabilities are survivors. They are also often
referred to as pioneers. In effect though, they are per-
sons who have no role models as they and others close
to them anticipate the challenges of their later years of
life.1 (p. 137)

INTRODUCTION

For the first time in our nation’s history, a significant number
of older adults with developmental disabilities (DD) are liv-
ing in community settings and turning to community-based
physicians for care, but information to guide physicians is lim-
ited. According to the U.S. Centers for Disease Control and
Prevention (CDC):

Developmental disabilities are a diverse group of severe
chronic conditions that are due to mental and/or phys-
ical impairments. People with developmental disabil-
ities have problems with major life activities such as
language, mobility, learning, self-help, and indepen-
dent living. Developmental disabilities begin anytime
during development up to 22 years of age and usually
last throughout a person’s lifetime.2

The CDC statement reflects the federal statutory definition
of DD as codified in Public Law 106–402, The Developmen-
tal Disabilities Assistance and Bill of Rights Act of 2000.3 The
federal definition notes that most individuals with DD will
require special services, supports, and other forms of assis-
tance throughout their lives. Mental retardation, now generally
referred to as intellectual disability (ID), autism spectrum dis-
orders, cerebral palsy, hearing loss, and vision impairment are
among the most common DD.

In previous generations, only a small proportion of individ-
uals with DD survived into older adulthood and they generally

lived in large state institutions where physicians who were
removed from mainstream health care systems managed their
care.4 The contemporary network of services and supports for
people with DD, in contrast, is community-based, and individ-
uals with DD are now expected to seek care from physicians in
the communities where they live. These revolutionary changes
in the support system for people with DD have been accompa-
nied by marked gains in life expectancy, particularly for indi-
viduals with nonorganic forms of DD.4–7 Older adults with DD
have benefited from the gains in life expectancy enjoyed by the
general population; they have also benefited from remarkable
improvements in their access to quality health care services and
to greatly expanded societal opportunities. Many adults with
DD residing in the community, at present, live in supervised
residences that are publicly financed and administered by state
government (specifically, state agencies for people with DD).
Other adults with DD live with their families where they may
receive services and supports through the state DD agency.
This significant demographic change presents challenges, par-
ticularly for primary care physicians, who may have limited
experience managing the care of older adults with DD and who
have few places to turn for information about best practices
with respect to this emerging population.

This chapter is intended to provide health care providers
with information about the health needs of older adults with
DD who are living in community settings, with an emphasis
on characteristics that may differ from those of older adults
without DD. The chapter begins with background information
about DD. This is followed by a profile of older adults with DD,
including information about the size of this population and
where these individuals reside. The main body of this chapter
is devoted to issues related to life expectancy and causes and
predictors of mortality for older adults with DD; the clinical
management of adult patients with DD; and age-related health
concerns common to older adults with DD, including those
with particular syndromes.
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DEVELOPMENTAL DISABILITIES

The most prevalent DD is mental retardation, more recently
called ID. This change in terminology is relatively new, and both
terms are in use in the DD literature at present. The Ameri-
can Association on Intellectual and Developmental Disabilities
(AAIDD), the new name adopted by the American Associa-
tion on Mental Retardation (AAMR) in 2007, defines mental
retardation as a disability characterized by significant limita-
tions both in intellectual functioning and in adaptive behavior
as expressed in conceptual, social, and practical adaptive skills.
This disability originates before the age of 18 years.8 In many
instances, the cognitive limitations seen in individuals with ID
are accompanied by physical, sensory, or psychiatric impair-
ments of varying levels of severity that may influence the course
of the aging process.9 The AAIDD definition is predicated on
several assumptions, including the importance of determin-
ing functional limitations within the context of community
environments typical of the individual’s age peers and culture,
recognition that limitations and strengths often coexist within
an individual, and the expectation that supports tailored to
the person’s limitations will lead to functional gains. Histor-
ically, the AAIDD definition of mental retardation took into
account levels of impairment, determined largely by IQ scores
and ranging from mild to profound; in the current AAIDD def-
inition, intensity of support needs are rated from intermittent
to persuasive, and add a new dimension to level of disability
discussions.10

There are many causes of ID including “biomedical, social,
behavioral, and educational risk factors that interact during
the life of an individual and/or across generations from parent
to child.”8 Some of the more common known causes include
Down syndrome, fetal alcohol syndrome, fragile X syndrome,
and congenital conditions that affect the brain, such as hydro-
cephalus. In many situations, however, the cause of an ID
is not known.11 Studies indicate that both cause and level
of ID are related to morbidity and mortality across all age
groups.4,6,7,12–14 Individuals with lower IQ scores often have
associated medical conditions and functional limitations, such
as nonmobility and lack of basic self-help skills, that are asso-
ciated with morbidity and mortality.

Autism spectrum disorders refer to a group of DD defined
by significant impairments in social interaction and commu-
nication and the presence of unusual behaviors and interests.15

Although the incidence of autism spectrum disorders is ris-
ing and there is concern about the implications of aging
for individuals with diagnoses on the autism spectrum, this
diagnostic category is relatively new compared with other
DD diagnoses, and there are few older adults in this pop-
ulation. A search of the biomedical literature for research
findings with respect to older adults with autism yielded no
results.

With the exception of older adults with cerebral palsy, a
group for whom there is limited information, information
about older adults with other DD is almost nonexistent. Almost
all of the information currently available about older adults

with DD refers to people with intellectual disabilities, partic-
ularly Down syndrome, and this emphasis is reflected in this
chapter.

PROFILE OF OLDER ADULTS WITH
DEVELOPMENTAL DISABILITIES

Prevalence

There is limited information about the nationwide number of
older adults with DD. The national surveillance systems created
to monitor the health status of Americans by using probabil-
ity samples have just recently begun to identify people with
disabilities as a subpopulation. The service networks admin-
istered by states for people with DD maintain management
information systems, but these networks do not serve every
individual with DD; no one knows how many adults with DD
do not receive services from state DD agencies. In addition,
state DD agencies use different eligibility criteria – all serve
people with mental retardation but some do not serve individ-
uals with other DD diagnoses, such as, autism.16 Furthermore,
societal definitions of when one is “old,” based on chrono-
logical age, may not be appropriate for some individuals with
DD, particularly those who appear to age earlier than mem-
bers of the general population.17–19 Persons with Down syn-
drome, for example, have a known predisposition to premature
aging.16,20

This lack of consensus about when a person with DD should
be considered “old” has implications for health care providers
and for service organizations requiring some determination of
when an individual becomes eligible for services. Janicki and
Breitenbach identified the sixth decade of life, when people
with DD are in their 50s, as the chronological time period most
associated with age-related changes in this population. Age of
50 years has been identified as the age when mortality risks
begin to increase markedly for persons with severe intellectual
disabilities.4 Age of 50 years has also been identified as the
age when adults with Down syndrome are at increased risk for
losses in adaptive behavior;20 adaptive behavior refers generally
to common activities of daily living.

From the perspective of making determinations about eligi-
bility for “elder” services, public agencies are increasingly using
age 60 years, particularly for planning purposes.18 The 1987
reauthorization of the Older Americans Act of 1965 (P.L. 89–
73, as amended), which included specific provisions for older
persons with disabilities for the first time, specifies age 60 years
as the age of eligibility for services.18 This legislation requires
equal access to services by older adults with disabilities, includ-
ing adults with intellectual disabilities.

The AAIDD estimates that nationwide there are currently
between 600,000 and 1.6 million older adults with DD.21 Heller
et al.22 estimate that 641,161 adults with intellectual disabili-
ties older than the age of 60 years live in the United States.
These numbers are expected to double by 2030 when the
youngest members of the postwar baby boom generation reach
the age of 60 years.
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Place of Residence

Community-based living is now the norm for adults with DD,
although there are no data about where older adults with DD
currently reside. Nationwide, families are the major providers
of care for adults with intellectual disabilities; estimates of the
percentage of adults of all ages who live with their families range
as high as 76%.22 Of concern, many family caregivers of adults
with DD are older than the age of 60 years and facing their
own age-related challenges.23–25 State systems for people with
DD offer a range of formal, supervised residential options. In
2004, these systems served approximately 492,000 individuals:
37% lived in settings such as group homes, apartments, and
foster homes serving up to 6 residents; 31% lived in small “sup-
ported living settings” that they themselves selected; 11% lived
in larger group homes serving up to 15 residents; 14% lived in
large public or private institutions; and 6% lived in large nurs-
ing homes or facilities.26 Historically, nursing homes provided
the primary placement for adults with DD older than the age
of 65 years, but this is no longer the case. The determination
that many individuals with DD were inappropriately placed in
nursing homes, made following the mandatory review of nurs-
ing home placements for people with DD under the Omnibus
Budget Reconciliation Act of 1987, has reduced nursing home
placements considerably.5

LIFE EXPECTANCY FOR ADULTS WITH
DEVELOPMENTAL DISABILITIES

Introduction

The life expectancy for persons with DD increased dramati-
cally during the 20th century. According to reports, the mean
age at death for persons with intellectual and developmental
disabilities increased from 19 years in the 1930s, to 59 years
in the 1970s, to 66 years (the latter excludes individuals with
Down syndrome) in 1993.7,22 Similar dramatic gains in life
expectancy have been reported for adults with intellectual dis-
abilities in Australia.6 In a study investigating mortality among
a large number of adults with ID, aged 40 years and older, over
a 10-year period, Janicki and colleagues 7 found:

Although individuals in the current generation of older
adults with ID still generally die at an earlier age than do
adults in the general population (average age at death:
66.1 years), many adults with ID live as long as their age
peers in the general population. (p. 284)

Janicki and Breitenbach9 note “most adults with intellec-
tual disabilities who live past their third decade are likely to
survive into old age and experience the normal aging process”
(p. 6).

The life expectancy for individuals with Down syndrome
has also increased markedly, although these individuals still
have shorter life expectancies on average than other individ-
uals with ID but without Down syndrome and the general

population. In the Janicki et al. study,7 the average age at death
for adults with Down syndrome was 55.8 years compared with
66.1 years for adults with ID but without Down syndrome and
70.4 years for adults in the state’s general population.

Causes of Mortality

The leading causes of death among adults older than age
40 years in Janicki et al’s cohort were similar to those in the
state’s general older population, with some exceptions. The
causes of death among adults with ID in rank order were: car-
diovascular diseases (33%); respiratory diseases (20%), cancers
(16%), digestive system diseases (6%), septicemia (2%), renal
diseases (2%), and injuries (1%), respectively.7 In contrast,
proportionately more deaths in the general population were
attributed to cardiovascular disease, cancer, and injuries and
fewer to respiratory diseases and digestive system diseases than
in the ID population. When deaths in the ID cohort were exam-
ined by International Classification of Diseases codes, acute
myocardial infarction was the most prevalent single cause of
death (26.5%). Among deaths from respiratory disease, pneu-
monia was the most prevalent cause, particularly among the
oldest persons in the cohort.

Predictors of Mortality

Level of ID has long been reported to be a strong predictor
of mortality, but this association is now more fully under-
stood to reflect confounding by the life-threatening medical
conditions and/or functional limitations that often accompany
severe ID.4,7 Eyman and Borthwick-Duffy4 report that func-
tional deficits, such as immobility and lack of eating skills,
remain strong predictors of mortality regardless of etiology,
including Down syndrome. Among individuals with Down
syndrome overall, age remains an important predictor of mor-
tality.4,7,9,27

Although data with respect to sex and mortality are limited
in the ID literature, two studies 6,7 reported that males were
dying at earlier ages and at higher rates than females, paralleling
the experiences of the general population.

The issue of racial and ethnic health disparities is just
emerging in the ID literature and appears to warrant fur-
ther attention. A California-based study of people with Down
syndrome of all ages27 found higher mortality rates among
Blacks than among those in the “White/Hispanic/Asian” cat-
egory, whereas an Australian study6 found that people with
ID from “indigenous Australian parentage” had a significantly
reduced life expectancy compared with those from the majority
population.

ISSUES IN THE CLINICAL MANAGEMENT OF
PATIENTS WITH DEVELOPMENTAL DISABILITIES

In 1987, Garrard28 voiced concern that community-based
physicians were not adequately prepared to manage the care
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of people with mental retardation who were moving into
communities from institutions. He worried that physicians
lacked clinical experience with patients with mental retar-
dation, particularly adults; were uncertain about the ade-
quacy of their skills for examining and communicating with
such patients and unsure about how to proceed in the face
of resistance to preventive, diagnostic, or therapeutic proce-
dures; could find it difficult to recognize health problems when
patients were unable to communicate directly concerning their
needs; and could be discouraged because of extraordinary time
requirements and inadequate financial reimbursement.

Over the intervening 20 years, physicians have gained con-
siderable experience with respect to patients with DD, par-
ticularly adults, and some have shared experiences from their
practices.14,29–31 Nonetheless, information about the issues the
nation’s physicians face when managing the care of adults with
DD remains in short supply.

The greatest obstacle that physicians in Maine reported
they faced with respect to the clinical management of patients
with mental retardation was the inadequacy of medical
information.32 According to physicians, some patients with
cognitive or communication limitations were unable to report
what was troubling them or provide a sufficient verbal history
and they were not always accompanied to the visit by some-
one who could speak knowledgeably on their behalf. Others
have reported that comprehensive medical records may not
be available.29 Some individuals may not know how to mon-
itor their own health or interpret or report symptoms, which
further complicates the problem.33,34

Under these circumstances, a major challenge for health
care professionals, according to Adlin,33 “can be in properly
diagnosing and treating some of these common conditions”
(p. 50). Martin29 notes that it is generally more difficult to
distinguish biological from psychological problems in the DD
population. He observes, “A change of behavior may be due
to an infection, a social stressor, a medication side effect,
new seizure activity or a mental disorder” (p. 5). This makes
health care professionals highly dependent on the observa-
tions and assistance of caregivers to recognize health prob-
lems and follow through with treatment regimens.1,9,29,31,33

Caregivers may be either direct support staff or family
members.

Other issues with respect to the clinical management of
adults with DD have been noted in the literature, and they are
listed below. Many have particular relevance to the care of older
adults.

■ Some adults with DD have multiple complex condi-
tions that require the involvement of specialty physicians
and other health care professionals, including behavioral
specialists. When individuals with DD and complex med-
ical and behavioral needs receive care from several differ-
ent specialists, their care may be fragmented or even at
cross-purposes.35 A primary care physician can do much to
enhance overall quality of care by coordinating the efforts of
multiple health care providers.1 Although seeking specialty

consultations is a routine aspect of primary care, many
physicians in the Maine survey reported they lacked knowl-
edge about specialists who were experienced in treating
patients with DD to whom they could refer patients for con-
sultations and/or management of complex conditions.32

Interdisciplinary geriatric assessment teams have much to
offer older adults with multiple and complex conditions,
including older adults with DD.1,36

■ Adults with DD may be at increased risk for a number
of health problems, referred to as secondary conditions
or disabilities, which are largely preventable at the pri-
mary, secondary, or tertiary levels.14,37,38 The 2005 Sur-
geon General’s Report38 defines secondary conditions as
“medical, social, emotional, family, or community prob-
lems for which a person with a primary disabling con-
ditions is at increased risk” (p. 13). Physicians who are
knowledgeable about risk factors and potential interven-
tions can do much to prevent these conditions and/or limit
their impact.14 People with cerebral palsy or other mobility
impairments, for example, face increased risks for osteo-
porosis and bone fractures as they age; adequate calcium
and vitamin D intake, screening, and medication, if war-
ranted, can reduce these risks.39

■ Medication-related problems, including polypharmacy,
adverse drug effects, drug interactions, and risks asso-
ciated with long-term use, may be a particular concern
for many adults with DD. According to Adlin,33 “Older
adults with developmental disabilities are at very high risk
for complications associated with polypharmacy due to
the nature of the types of medication they are frequently
prescribed” (p. 50). She recommends frequent review of
medication use in this group, readjustment of dosages
when indicated, and elimination of medications “in the
absence of proven need and efficacy” (p. 51), and oth-
ers concur with her recommendations.14,36,40 One of the
few studies to examine medication use in older persons
with DD found that 27% were using psychotropic med-
ications, excluding seizure medications, and 19% were
using antipsychotic medications.1 Zigman and colleagues20

(1994) warned “The questionable use of psychoactive med-
ications, particularly antipsychotic medications, is an issue
of particular concern. These medications, which have the
potential to produce significant adverse reactions, espe-
cially among older persons, are often prescribed for control
of maladaptive behaviors, with or without determination
of an appropriate psychiatric diagnosis” (p. 81).

Long-term use of some medications, for example,
psychotropic or anticonvulsant medications, increases
the risk for developing secondary conditions (e.g., tar-
dive dyskinesia, conditions associated with obesity, or
osteoporosis).1

■ There is a danger of “diagnostic overshadowing” when
evaluating behavioral problems and/or other symptoms
of mental illness in adults with DD. Reiss and coworkers41

were the first to use this term to describe the tendency of
clinicians to attribute symptoms of mental illness in persons
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with mental retardation to the underlying mental retarda-
tion. Diagnostic overshadowing can lead clinicians to diag-
nose mental illness less accurately in persons with mental
retardation than in persons without mental retardation,
decreasing the likelihood that these individuals will receive
appropriate treatment.20,42 A variation of diagnostic over-
shadowing may also apply to situations involving physical
health. In a survey in which more than half of the adults with
DD who were studied were obese, based on body mass index
calculations,43 nurse respondents rarely reported obesity
as a health problem. The authors expressed concern that
some health care professionals “may be accepting obesity
as normal among adults with intellectual disabilities and
are not aggressively addressing the health consequences”
(p. 295).

■ Special care must be taken with respect to medical pro-
cedures requiring informed consent. Adults with DD are
assumed to be legally competent to give informed consent
unless they have been deemed incompetent by a formal
court decision, and a legal guardian or some other surrogate
decision maker has been appointed to make decisions on
their behalf. Legal issues involving consent may be complex
and have the potential to delay or prevent the timely deliv-
ery of diagnostic testing and other procedures.30,31,36 For
this reason, Martin29 recommends that physicians deter-
mine the legal status of patients with mental retardation
when they first enroll in a medical practice. The ARC,44

the world’s largest grassroots organization of and for peo-
ple with ID and DD, advises that adults with DD who are
unable to make their own medical decisions should have
surrogate decision makers appointed to make these deci-
sions, in advance of a possible medical emergency. It is
important to note that consent issues may vary from state
to state. Regardless of the patient’s legal status, patients with
DD should be involved in decisions about their own care
as much as possible.29,30,34

■ Some individuals with DD are unable to cooperate
with standard screening, diagnostic, or treatment pro-
cedures without special supports. These supports may
include extended appointment times to explain procedures
to patients in a way that they are able to comprehend;
extra appointments to desensitize patients to the upcom-
ing procedure (e.g., gynecological examinations); previsit
medication, and, on occasion, general anesthesia.7,29,30,32

Under some circumstances (e.g., a colonoscopy or com-
plex dental procedures for a patient with severe DD),
health care professionals must consider the benefit to the
patient, weighing his or her personal risk factors and dis-
ease status, against the potential risks to a patient who may
not have the ability to understand what is occurring or
why.29,30

■ Almost all older adults with DD are dependent on Med-
icaid and/or Medicare to pay for their health care. Medi-
caid and Medicare reimbursement rates, particularly rates
for primary care services, are generally deemed inadequate
to compensate physicians for the cost of providing care

to most patients, including patients with DD.1,29,32,34 This
may create barriers to physician services for older adults
with DD.

AGE-RELATED HEALTH ISSUES

Introduction

Older adults with DD constitute a subgroup of the older U.S.
population who are linked both by the presence of a lifelong
disability and the potential need for services and supports that
differ by type and/or intensity from those required by older
adults without lifelong disabilities. A growing body of research
is helping to elucidate the age-related health issues experienced
by persons with Down syndrome, which are unique to that
diagnosis, and these will be discussed later. It is likely that
individuals with other DD with organic etiologies are also at risk
for syndrome-specific health issues when they age, although
these have yet to receive the attention that has been devoted to
Down syndrome.

Other factors that are known to influence the health sta-
tus of individuals who are aging include receipt of health
care services, health behaviors, and attitudes, but how these
factors influence aging among people with DD is not well
understood.45 Many of today’s older adults with DD were
denied access to quality health care services when they were
younger and this may have compromised their health in ways
in which future generations of older people with DD will not
be affected. Also, the importance of health behaviors such as
healthy eating and regular physical activity was neither well
understood nor addressed by DD service systems when this
cohort was younger,34 and it is doubtful these individuals have
benefited from health gains associated with healthy lifestyles.

Nonetheless, Janicki and Breitenbach9 suggest this genera-
tion of older adults with DD may be healthier in many respects
than younger cohorts of persons with DD because of the phe-
nomenon of “differential mortality” – the tendency for health-
ier people to live longer. Still, information remains limited
about the medical conditions and other health problems expe-
rienced by older adults with DD that are not syndrome specific.
Most information is derived from cross-sectional studies based
on small convenience samples, including some from medical
practices, and it is not known if this information is generaliz-
able. The lack of information from prospective cohort studies
makes it especially difficult to identify the risk factors associated
with particular conditions seen among older adults with DD.

Common Health Issues

Current information suggests that most older people with
DD have health care needs that are similar to those of older
people without lifelong disabilities; many also have mul-
tiple chronic conditions, and these are often accompanied
by functional losses in the areas of mobility, vision, and
hearing.1,7,18,21,33,40,43,46 In a review of the extant literature
about the age-associated health problems of older adults with
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DD, Seltzer and Luchterhand1 listed sensory losses (e.g., vision
and hearing), musculoskeletal changes (e.g., arthritis, osteo-
porosis, loss of muscle), cardiovascular problems (e.g., high
cholesterol, hypertension, heart disease), and gastrointestinal
problems (e.g., constipation). Older adults with DD are said to
experience type 2 diabetes, some forms of cancer, and demen-
tia at rates similar to the general population.21,36,40 Zigman
et al.46 reported an increased prevalence of thyroid disease
and cardiac arrhythmias among a cohort of elderly adults
with mental retardation without Down syndrome compared
with the general population. Hearing loss and vision loss are
thought to be significantly underdiagnosed among older peo-
ple with DD.1,36,46 Significant untreated dental disease is also
a concern. Many older adults with DD take medications that
are associated with periodontal disease (e.g., anticonvulsants).
They may also have lacked access to regular dental care for
most of their lives and have histories of poor oral hygiene at
home.1,29,36

It is as important to work with caregivers to maximize the
functioning of older adults with DD, as it is with any older
adult. It is particularly important that health care providers not
automatically attribute functional losses seen in older adults
with DD to aging; some may be associated with medical con-
ditions, such as hypothyroidism, adverse medication reactions,
or hearing deficits, that are treatable and reversible.1,9,33 Pre-
serving and even maximizing functioning can enable the older
person with DD to continue to perform activities of daily liv-
ing; maintain their level of independence, whatever that level
is; and preserve important social relationships.

Most older adults with DD are thought to face the same risk
factors for age-related chronic conditions as older adults with-
out lifelong disabilities, with the possible exception of behav-
ioral risks such as smoking, alcohol abuse and illicit drug use,
options not readily available to this cohort when they were
younger.7,21 In one of the few empirical reports of behavioral
risk factors among a large cohort of adults with DD living in
the community,43 over half were obese, based on their body
mass index, and more than half were reported not to engage
in exercise and another 43% were reported to exercise lightly.
Only 8% were reported to use tobacco and less than 1% to
use alcohol. Promising results from a controlled study of an
exercise training program for adults with Down syndrome47 –
specifically, improvements in cardiovascular fitness and muscle
strength and some weight loss – suggest that adults with DD
can benefit from structured efforts to reduce chronic disease
risk through behavioral changes. Such efforts have been very
limited to date.

Extant research concerning mental illness among older
adults with DD is focused mainly on changes in cognitive func-
tioning, particularly Alzheimer1 and other forms of dementia.
Age is the strongest risk factor for developing dementia in this
group as it is in the general population. Most estimates of the
prevalence of dementia among adults with DD are problem-
atic because they were derived from samples with different age
ranges and/or included people with Down syndrome who are
known to experience a higher incidence of dementia at earlier

ages than other individuals with DD. In a large, statewide,
cross-sectional study of adults aged 40 years and older, exclud-
ing persons with Down syndrome,48 the prevalence of dementia
was 3% among adults aged 40 years and older; 6% among those
aged 60 years and older, and 12% among those aged 80 years
and older. The age-specific prevalence rates of dementia in a
more recent prospective cohort study involving elderly adults
with mental retardation without Down syndrome46 were found
to be equivalent to or lower than in the general population.

Assessing dementia in people with IDs is particularly dif-
ficult because, by definition, these individuals have cognitive
impairments prior to “age-related cognitive decline, making the
detection of decline in cognitive abilities very challenging.”49

Furthermore, diagnosis may be heavily dependent on direct
behavioral observations.1,49 Because clinical presentation is
often atypical, some recommend that diagnostic criteria be
modified in this group. Martin,29 for example, notes that the
signs and symptoms of dementia may be subtle, including “a
loss of social, verbal or job skills, a decreased ability to per-
form the activities of daily living, changes in behavior and
sleep patterns and/or forgetfulness.” Careful interviews with
caregivers can help inform the clinician’s understanding of the
patient’s putative cognitive and functional changes in the con-
text of their daily routines; they can also enable the clinician
to compare and contrast the patient’s current level of cognitive
functioning with the past.49 To address concerns related to diag-
nosing dementia in persons with lifelong cognitive limitations,
the AAMR-International Association for the Scientific Study
of Intellectual Disability (AAMR-IASSID) Task Force50 issued
“Practice Guidelines for the Clinical Assessment and Care Man-
agement of Alzheimer’s Disease and Other Dementias Among
Adults with Intellectual Disability.” This report can be accessed
online.51

Little is known about the prevalence of other emotional
and mental health problems among older adults with DD.20

Many people, including people with DD, experience losses as
they age, but it is unclear how older people with DD experi-
ence these losses given the lifelong nature of their disabilities,
particularly cognitive limitations.18 It is also unclear how often
these losses are associated with behavioral and emotional prob-
lems. According to Seltzer and Luchterhand,1 depression is the
most frequently occurring psychiatric disorder in a specialty
clinic for older adults with DD; they and others note depres-
sion is a particularly difficult condition to diagnose in this
population, a problem that may deprive patients of access to
beneficial treatments.20 The issue of grief and bereavement also
warrants attention. Because it is unclear how people with DD
conceptualize or interpret their emotions about death, “nor-
mal” grief processes could be construed as pathological.1 Health
care providers also need to be cognizant that older adults with
DD, like other vulnerable populations, face elevated risks for
abuse and neglect; such problems could present as emotional
or behavioral issues.31,52

An issue of increasing concern and interest with respect to
older adults with DD is end-of-life care.53 It is hoped that the
expanded services and supports, and increased sensitivity to
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the needs of people at the end of life, which has transformed
care for many in the general population in recent years, can be
extended to adults with DD.

PREVENTIVE HEALTH RECOMMENDATIONS FOR
OLDER ADULTS WITH DEVELOPMENTAL
DISABILITIES

To guide health care providers, the Massachusetts Department
of Mental Retardation, in partnership with the University of
Massachusetts Medical School, has issued detailed health rec-
ommendations for adults with mental retardation.54 The rec-
ommendations supplement evidence-based preventive health
recommendations for the general population with informa-
tion about special health considerations and vulnerabilities
associated with DD. The recommendations are presented by
age, including categories for the ages 50–64 years and 65 years
and older, and note the appropriate periodicity and nature
of screening for older adults. The recommendations may be
accessed online.54

The Down Syndrome Medical Interest Group, William
Cohen, editor,55 has also issued preventive health recommen-
dations – Health Care Guidelines for Individuals with Down
Syndrome: 1999 Revision – which list additional tests and eval-
uations recommended for children and adults with Down syn-
drome. Health recommendations for adults are intended for all
individuals older than the age of 18 years, but do include sev-
eral references to older adults. This document may be accessed
online.55

SPECIAL POPULATIONS

Down Syndrome

Despite remarkable recent gains, persons with Down syndrome
have shorter life expectancies and also exhibit signs and symp-
toms of aging earlier than either other adults with DD or mem-
bers of the general population.1,4,7,9,20,21,27,48,50,56 Research
has shown that almost all older adults with Down syndrome,
at autopsy, have the neuropathological changes that are indica-
tive of Alzheimer’s disease, yet not all exhibit clinical signs
of dementia.20,49,56 Zigman et al.20 reviewed the extant liter-
ature on age-related behavioral changes among adults with
Down syndrome and reported the majority of studies consis-
tently found that fewer than 50% exhibited significant signs
and symptoms of dementia. They concluded:

There is a substantial body of research supporting the
hypothesis that adults with Down syndrome older than
50 years of age are at increased risk for losses in adaptive
skills . . . One issue in need of further clarification is
whether observed age-related declines in adaptive skills
are manifested in similar ways among adults with Down
syndrome at different levels of mental retardation. It
also remains to be determined whether these losses are

due to precocious but otherwise “normal” aging or to
an increased age-specific susceptibility to Alzheimer’s
disease. (p. 72)

Answering these questions will require the conduct of
cohort studies that assess the cognitive and behavioral func-
tioning of people with Down syndrome and then follow them
over time to assess cognitive and functional changes.

Older adults with Down syndrome are also at increased
risk for early development of age-related hearing and vision
losses, particularly cataracts, thyroid disease, seizures, mus-
culoskeletal problems that interfere with mobility, obstruc-
tive sleep apnea, and earlier onset of menopause.1,9,33,43,57 A
number of these conditions could be mistaken for signs and
symptoms of Alzheimer’s disease and other forms of demen-
tia; accuracy of diagnosis and effectiveness of treatment will
do much to maintain functioning. Congenital heart disease is
common among children with Down syndrome and it is typi-
cally repaired surgically early in life; these individuals may have
an increased susceptibility to heart conditions as they age.33

A large study investigating mortality in persons with Down
syndrome,27 found that mortality associated with circulatory
system diseases (congenital and noncongenital) exceeded that
in the general population; rates of mortality from leukemia and
respiratory diseases was similarly elevated. A high prevalence
of obesity has also been reported among adults with Down syn-
drome, although there are no data with respect to older adults.58

Cerebral Palsy

Cerebral palsy refers to a group of disorders that affect a per-
son’s ability to move and to maintain balance and posture.59

Information about the effect of aging on the health care needs
of people with cerebral palsy is sparse, largely anecdotal, and
complicated by the heterogeneity seen among individuals with
cerebral palsy, particularly with respect to cognitive functioning
and associated medical conditions.1,39 In a large, population-
based survey of children with DD conducted by the CDC, 75%
of children with a diagnosis of cerebral palsy had one or more
other disabilities, including epilepsy, mental retardation, hear-
ing loss, or vision impairment.59 Although cerebral palsy is
considered nonprogressive, many individuals experience func-
tional losses, affecting ambulation and balance, at earlier ages
than individuals without cerebral palsy.1,39 Adults with cere-
bral palsy are also particularly susceptible to secondary condi-
tions and disabilities, including chronic pain, musculoskele-
tal deformities and arthritis, overuse syndromes, poor oral
health, and fatigue.39 Some older adults with CP are also at
increased risk for osteoporosis because of their lifelong immo-
bility, inadequate calcium intake, low levels of vitamin D asso-
ciated with limited sun exposure, and also medication use,
which increases their risk for bone fractures.1,33 Data concern-
ing the life expectancy of adults with cerebral palsy are very
limited but suggest that the most important predictor of life
expectancy is functional level. In a large study in California,13

adults with cerebral palsy who were high functioning
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(i.e., had full motor and feeding abilities) had life expectancies
close to that of the general population whereas adults with cere-
bral palsy who lacked basic functional skills, including mobility
and feeding, had much shorter life spans.

DISCUSSION

In a prescient 1988 paper, Pincus and Massad60 cautioned that
traditional care patterns for people with DD, which relied heav-
ily on subspecialists, particularly pediatric subspecialists, could
promote fragmented care within community-based health care
systems, and they advocated that family physicians assume a
larger responsibility for the care of this group. In their words:

Family physicians are uniquely suited to both under-
stand the health problems of developmentally disabled
persons as they age and to serve as the “case managers”
for their frequently complex health care needs. (p. 322)

This chapter shows that primary care physicians have an
important role to play with respect to the clinical management
of older adults with DD and that family physicians, by virtue
of their training and their “culture,” appear particularly well
suited to assume this role. This is the first generation of older
adults with DD who are living in the community and turning
to community-based primary care physicians for their care,
and, although information to guide physicians remains limited,
more and more data are emerging about the health needs and
experiences of this very heterogenous group. Their presence in
communities around the country is a testimony not only to
the dramatic improvements in life expectancy this group has
experienced over the past 50 years, but also to their expanded
access to quality health care services and to vastly enhanced
societal opportunities over that same time period.

Most research about the health needs of this group is
based on cross-sectional surveys that provide “snapshots” of
the health care needs of disparate, often small, samples of older
adults with DD at particular points in time. By virtue of these
designs, it is unclear if findings from these studies can be gen-
eralized to the larger population of older adults with DD; it is
also impossible to identify risk factors and other antecedents
and influences on aging in this group using cross-sectional
designs. The “evidence” so central to the practice of evidence-
based medicine simply does not exist right now to guide physi-
cians with respect to DD. Longitudinal studies that follow large
cohorts of adults with DD as well as randomized control trials
designed to evaluate the efficacy of various preventive and ther-
apeutic interventions are needed to elucidate fully the health
needs of this group. Building on preventive health recommen-
dations for the general population, two expert physician panels
have issued preventive health recommendations for adults with
mental retardation and also for people with Down syndrome
to guide health care providers.54,55

Considerable research attention has been focused on older
adults with Down syndrome because these individuals are

known to exhibit signs and symptoms of aging at earlier ages
than both other adults with DD and members of the general
population; they also appear to have a special susceptibility
to dementia of the Alzheimer type. Among adults with Down
syndrome and other types of DD with organic etiologies, it is
unclear how the “normal” aging process interacts with charac-
teristics related to the underlying medical condition.

Cross-sectional studies of older adults with DD who do
not have Down syndrome or other types of DD with organic
etiologies – a group that comprises “most” older adults with
DD – suggest that these individuals generally face the same age-
related health problems as individuals without lifelong disabil-
ities. Concerns that older adults with DD, but without Down
syndrome, faced increased risks for dementia and other condi-
tions associated with cognitive and behavioral losses appear to
be ungrounded; most recent research suggests the incidence of
these conditions among older people with DD without Down
syndrome is similar to that of older people without lifelong
disabilities. Information about mental health problems, such
as depression and anxiety disorders, among older adults with
DD is especially limited and this area of inquiry deserves special
attention.

Data about behavioral risk factors for this group are in espe-
cially short supply but emerging information suggests these
individuals are not immune from national trends associated
with the obesity epidemic; elevated rates of overweight and obe-
sity have been reported in several studies, along with informa-
tion about high rates of unhealthy diets and sedentary behav-
ior. Risks associated with alcohol abuse, illegal drug use, and
smoking, on the other hand, appear lower, perhaps because
of historical considerations – most of the nation’s older adults
with DD lived in protected environments like institutions or
their family’s home when they were younger and may have had
less access to these substances than the general population.

If, in fact, most older adults with DD face many of the same
age-related health risks as older adults without lifelong disabil-
ities, this still presents primary care physicians with challenges.
Tyler and Bourguet14 advise physicians to “think of geriatric
syndromes” when providing primary care to adult patients with
mental retardation and this advice applies even more directly
to older adults. According to Tyler and Bourguet:14

Evaluation and management strategies developed for
geriatric medicine can be applied to adults with men-
tal retardation, regardless of age. The “geriatric syn-
dromes,” including incontinence, falls, immobility,
functional impairment, cognitive decline, osteoporosis,
and polypharmacy, may emerge before the 6th decade
and require recognition and careful evaluation.

Many older adults with DD come to the physician’s office
with inadequate medical information, which presents special
challenges. Under these circumstances, diagnosing common
medical conditions can be difficult, and diagnosing complex
medical and behavioral conditions may feel next to impossi-
ble. Physicians are highly dependent on the observations and
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assistance of caregivers – both family members and direct sup-
port staff – to diagnose and treat older adults with DD. Physi-
cians may find it helpful to consult with interdisciplinary geri-
atric assessment teams around the needs of older adults with
DD and complex medical and behavioral conditions.

The concept of “healthy aging” is beginning to be heard
within service systems for older adults with DD and these dis-
cussions have great promise.61 The notion that aging persons
with DD can be helped to avoid disease and disability, maintain
high cognitive and physical function, and continue engaging in
rewarding activities should be a goal for families, service and
support systems, and physicians, although what will be required
to help the majority of older people with DD achieve this goal
has yet to be defined. Janicki and Breitenbach9 believe that the
next frontier with respect to improving the health status and
quality of life for aging persons with DD lies in the area of
lifestyle or health behavior changes, for example, promoting
regular physical activity, although the literature on this topic at
present is sparse.

Physicians could play an important role in promoting
healthy lifestyles among their older patients with DD; at a
minimum, they should follow the same guidelines for rou-
tine screening and other dimensions of clinical prevention as
with other patients of the same sex and age, but without life-
long disabilities. Counseling patients and caregivers about the
importance of healthy eating, regular physical activity, and lim-
ited sedentary behavior will help to emphasize the importance
of day-to-day behaviors on health status.

Finally, physicians should be aware that under the aegis of
state government, there are formal community-based service
and support networks for people with DD and a parallel net-
work of community-based services and supports for people
who are aging. The robustness of these systems varies from
state to state. Unfortunately, older adults with DD sometimes
“fall between the cracks” and do not receive the appropri-
ate level and type of services they require from either service
network. Across the country, however, there are encouraging
signs that DD service networks are beginning to respond to
the special needs of older adults and the aging service net-
work is becoming more welcoming to individuals with DD.
This is a cohort whose numbers will only increase, and it is
heartening to see that the publicly funded systems that are
responsible for their supervision are beginning to put in place
services and supports to safeguard health and functioning and,
optimally, to promote healthy aging among members of this
group.
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Pulmonary Issues in the Elderly

David DeFeo, MD, Shannon S. Carson, MD

Most of the pulmonary diseases present in the elderly also
exist in younger patients; however, the incidence and presenta-
tion of these diseases can differ greatly between these two age
groups. Elderly patients tend to have other comorbidities that
can increase the difficulty with which diagnoses are made and
interfere with recovery. This is particularly true when disease
processes advance to cause respiratory failure.

PHYSIOLOGICAL CHANGE WITH AGING

Changes to the respiratory system occur with aging that have
an impact on pulmonary reserve and decrease the respiratory
system’s ability to respond to physiological stress and disease.
These “normal aging” changes are mild and usually not clini-
cally relevant in the healthy state. The changes discussed later
should never limit a patient’s usual activity or cause significant
dyspnea at rest in the absence of lung disease.

As a patient ages, elastic tissue in the lung is replaced
by collagen. This change results in smaller airway size.1 Air-
way diameter decreases significantly after the fourth decade,
resulting in increased air trapping as small airways collapse at
end expiration. The alveolar–arterial oxygen gradient increases
with advancing age because of a number of factors including
increased collagen deposition in the walls of alveoli, changes
in alveolar structure, and decreased alveolar surface area. The
thoracic cage and respiratory muscles also change with age.
Arthritis of the costovertebral joints, kyphoscoliosis, and cal-
cification of intercostal cartilage result in decreased chest wall
compliance and increased stiffness.2 Diaphragmatic strength
diminishes with age because of an unknown mechanism.3

A number of changes can occur that affect mechanical
defenses of the lung. Elderly patients can be susceptible to
mechanical dysfunction of the swallowing mechanism from
central nervous disorders, primary swallowing dysfunction,
and sedating medications. Neurological dysfunction can also

lead to a decreased cough reflex. Finally, mucociliary clearance
decreases with age.4

OBSTRUCTIVE LUNG DISEASES

Dyspnea, wheezing, and cough are clinical symptoms often
reported by patients. In the elderly, the differential diagnosis
of the symptoms is broad and includes chronic obstructive
pulmonary disease (COPD), asthma, congestive heart failure,
anemia, pneumonia, and pulmonary embolus to name a few.
Asthma and COPD are commonly grouped together under the
term obstructive lung diseases. They represent a continuum of
obstructive lung diseases from COPD, which is characteristi-
cally irreversible, to asthma, which represents reversible lung
disease. It can be difficult to truly differentiate between the two
disease processes. It is common for elderly patients with asthma
not to have fully reversible disease. This is related to the dimin-
ishing function of the sympathetic nervous system that occurs
with aging, leading to a diminished response to β-agonists.5

Asthma

The National Institutes of Health defines asthma as “A chronic
inflammatory disease of the airways in which many cells play a
role, in particular, mast cells, eosinophils, and T-lymphocytes.
In susceptible individuals, this inflammation causes recur-
rent episodes of wheezing, breathlessness, chest tightness, and
cough, particularly at night or in the early morning. These
symptoms are usually associated with widespread but variable
airflow limitation that is at least partially reversible either spon-
taneously or with treatment. This inflammation also causes an
associated increase in airway hyperresponsiveness to a vari-
ety of stimuli.”6 Asthma is a disease that may occur at any
age. Approximately 10% of children suffer from asthma. The
prevalence declines to 5% in patients in their third and fourth
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Table 20.1. Asthma Classification and Treatment

Symptoms

Asthma Severity Day Night Peak Flow Rate Treatment

Mild intermittent <2/wk <2/mo >80% predicted As needed therapy with a short-acting β-agonist

Mild persistent >2/wk >2/mo >80% predicted Low-dose inhaled corticosteroid or leukotriene
antagonist or cromolyn

Moderate persistent Daily >1/wk 60%–80% predicted Low-to-medium dose inhaled corticosteroid with
long-acting β-agonist

Consider theophylline

Severe persistent Continuous <60% predicted Oral corticosteroid w/ high-dose inhaled corticosteroid
and long-acting β-agonist

decades of life. After the age of 65 years, the prevalence rises
to approximately 8%. This prevalence may be underestimated
given that elderly patients are less likely to complain of dyspnea.
The symptoms may also overlap with other diseases, leading
clinicians to attribute them falsely to these other diseases. This,
in turn, may result in less use of pulmonary function testing,
which is vital in diagnosing asthma.

Although the incidence of asthma in developed countries
is increasing, mortality rates for asthma have declined overall
since the 1980s. Most of these deaths occur in patients older
than 45 years of age, underscoring the importance of diagnosing
asthma in the elderly. A study using the Nationwide Inpatient
Sample examined all of the hospitalizations for asthma recorded
in the database in the year 2000. Patients who were older than
55 years accounted for 30.2% of the more than 65,000 hospital
admissions resulting from asthma exacerbations. Multivariate
analysis identified age, having more comorbid conditions, and
male sex as being associated with an increased risk of mortality.7

The diagnosis of asthma hinges on the ability to demon-
strate reversible airway obstruction. Spirometry provides mea-
surements of forced expiratory volume in 1 second (FEV1),
forced vital capacity (FVC), and peak expiratory flow, which
are useful in demonstrating the presence of obstructive lung
disease. A greater than 15% and 200 mL improvement in FEV1
spontaneously or after administration of a β-agonist supports
the diagnosis of asthma. With normal spirometry, a broncho-
provocation study such as a methacholine challenge, may be
used to diagnose asthma. This test is safe to perform and well
tolerated. A decrease of 20% in FEV1 is considered a pos-
itive study at a concentration of methacholine of less than
4 mg/mL. Although a positive methacholine challenge test is
not specific for asthma, a negative test in the absence of asthma
treatment virtually rules out asthma. Patients can also measure
peak expiratory flows over several days. If there is evidence of
diurnal variation greater than 20% and at least 60 L/min, this
lends credence to the diagnosis of asthma.

The treatment of asthma involves first characterizing the
frequency of the patient’s asthma symptoms and the variability
in peak expiratory flows (Table 20.1). Mild intermittent asthma
is characterized by daytime symptoms occurring less than two
times per week and nighttime symptoms less than two times

per month. Also FEV1 and peak expiratory flow rates generally
are greater than 80% of those predicted with less than 20%
variability in these measurements. These patients can be treated
simply with as needed β2-agonists.

Patients with mild, persistent asthma have daytime symp-
toms more than two times per week, with nighttime symptoms
occurring more than two times per month. FEV1 and peak expi-
ratory flow rates remain greater than 80% of those predicted,
but there is typically 20%–30% variability in these measure-
ments. The foundation of therapy for these patients is antiin-
flammatory agents such as inhaled corticosteroids, leukotriene
antagonists, or less commonly, cromolyn. β2-agonists are used
for quick relief of symptoms.

Patients with moderate, persistent asthma have daily symp-
toms requiring daily use of their β2-agonist rescue inhaler,
more than two exacerbations per week, and one nighttime exac-
erbation per week. FEV1 and peak expiratory flow rates can be
60%–80% of those predicted, with variability greater than 30%
in peak expiratory flows. For these patients, antiinflammatory
agents remain the cornerstone of therapy, along with the addi-
tion of a long-acting β-agonist. Patients should be educated
to avoid doses of long-acting β-agonists beyond daily recom-
mendations, especially during exacerbations, as overuse may
increase the risk of complications such as arrhythmias or possi-
bly death. Consideration should be made to increasing the dose
of the inhaled corticosteroid and possibly adding theophylline.

Severe, persistent asthma is characterized by continuous
symptoms of asthma, frequent exacerbations, and nighttime
symptoms. FEV1 and peak expiratory flow rates can be below
60% of those predicted with variability greater than 30%. Treat-
ment involves maximizing all of the above classes of therapies
in addition to limited courses of oral corticosteroids.

Once control of symptoms has been achieved, as evidenced
by a minimal use of rescue β-agonists, therapy can be deesca-
lated in a stepwise manner. This is a strategy supported by
the British Thoracic Society guidelines for the management of
asthma. For example, in a patient with moderate, persistent
asthma with well-controlled symptoms who is being treated
with a combination corticosteroid and long-acting β-agonist
inhaler, one could consider “stepping down” the patient’s ther-
apy to a corticosteroid inhaler only.
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Many of the inhaled therapies described previously come
in the form of metered-dose inhalers (MDIs). Drug delivery
is dependent on the correct use of MDIs. This, in turn, is
dependent on the correct timing of the triggered drug release
and inspiratory effort. The elderly patient may have difficulty
with MDIs as a drug delivery system because of a number
of reasons such as cognitive impairment, arthritic disease of
the hands, or difficulty with near vision.8 The failure to use
the MDI correctly results in inadequate deposition of drug
into the lungs of the patient, and thus less bronchodilatory
or antiinflammatory effect of the medication.9 Use of a spacer
device makes correct timing of the actuation of the inhaler with
the inhalation effort unnecessary. In one study, 97% of patients
were able to use an MDI correctly with a spacer compared with
only 87% of patients not using a spacer.10 Lung deposition of
drug has been shown to be improved with spacers.11 This is a
result of reduced oral deposition of drug, which in the case of
inhaled corticosteroids also results in less throat irritation and
oral candidiasis. Dry powder inhalers may also be a solution
to the incorrect timing issue of MDIs. Although these devices
do not require the coordination needed for the correct use
of MDIs, repeated patient education on use of the device is
necessary.

Chronic Obstructive Pulmonary Disease

The Global Initiative for Chronic Obstructive Lung Disease
(GOLD) report defines COPD as a disease state characterized
by airflow limitation that is not fully reversible. The airflow
limitation is usually both progressive and associated with an
abnormal inflammatory response of the lungs to noxious par-
ticles or gases.12 Airflow limitation is confirmed by spirome-
try revealing an FEV1/FVC ratio <70%. The GOLD criteria
further classify COPD severity according to FEV1 as follows:
stage 1 is an FEV1 ≥80% of predicted; stage 2 is an FEV1 50%–
<80% predicted; stage 3 is an FEV1 30%–<50% predicted; and
stage 4 is an FEV1 < 30%.

Two disorders are included under the heading of COPD.
These include chronic bronchitis and emphysema. Chronic
bronchitis is a clinically defined entity and is characterized
by the presence of a productive cough for 3 months in each of 2
successive years, with other causes of chronic cough ruled out.
Emphysema is defined anatomically as the destruction of alve-
olar walls and permanent enlargement of the air spaces distal to
the terminal bronchioles. This destruction of the elastic tissue
of the lung results in premature closing of airways on exha-
lation, leading to airflow limitation. The majority of patients
have features of both disorders.

COPD continues to be one of the leading diseases responsi-
ble for morbidity and mortality in the United States. It currently
is the fourth leading cause of death in the United States. It is
one of only a few diseases in which the death rate has been
increasing over the past several years. It is estimated that, in the
next few years, COPD will become the third ranked cause of
death in the United States. COPD resulted in 8 million physi-
cian office outpatient visits, 1.5 million emergency room visits,

Table 20.2. COPD Classification and Treatment

COPD Stage FEV1 (% Predicted) Treatment

Stage 1 >80% Ipratropium or albuterol as
needed

Stage 2 >50% but <80% Long-acting bronchodilator
such as tiotropium

Stage 3 >30% but <50% Inhaled corticosteroids and
long-acting bronchodilator

Stage 4 <30% As above with the addition of
oxygen if necessary for
hypoxia or cor pulmonale

726,000 hospitalizations, and 119,000 deaths in the year 2000.13

In 2004, the direct cost of COPD in the United States was $20.9
billion dollars.14

The GOLD guidelines prescribe treatment for COPD based
on the severity of illness (Table 20.2). A short-acting bron-
chodilator such as ipratropium or albuterol is usually all that
is required for stage I disease. Stage II disease may require the
addition of a long-acting bronchodilator or a switch to a long-
acting anticholinergic such as tiotropium. By stage III, inhaled
corticosteroids should be considered. Although the benefit of
inhaled corticosteroids for survival is controversial, they have
been shown to decrease exacerbation rates.15 Stage IV disease
usually requires treatment with oxygen for chronic respiratory
failure. Supplemental oxygen is indicated when the hemoglobin
oxygen saturation is below 88% or the PaO2 is <55 mm Hg.
If the PaO2 is 56–59 mm Hg, then oxygen is indicated only
when there are signs of cor pulmonale or secondary erythrocy-
tosis. The Nocturnal Oxygen Therapy Trial demonstrated that
continuous oxygen in these patients results in improved sur-
vival when compared with patients who only use nocturnal
oxygen.16

Other options exist for the treatment of COPD. The useful-
ness of theophylline is limited by its narrow therapeutic index. It
may cause a small improvement in FEV1 as well as improvement
in exercise capacity and symptoms; however, even at therapeu-
tic levels, side effects such as nausea, diarrhea, headaches, and
irritability may occur, especially in the elderly. At toxic blood
levels, seizures and cardiac arrhythmias may occur. Mucolytic
agents have not been shown to improve outcomes in acute
exacerbations in any randomized, controlled trial. Antibiotics
have demonstrated favorable results when used during an exac-
erbation of COPD. Systemic corticosteroids are also useful for
acute exacerbations of COPD, but should be rapidly tapered.
Rarely do prolonged courses of steroids benefit COPD patients.
As the duration of oral steroid treatment increases, the side
effects of osteoporosis, cataracts, diabetes, and skin thinning
become more common. A randomized, placebo-controlled trial
demonstrated that a 2-week course of corticosteroid therapy is
as effective as an 8-week course.17

Pulmonary rehabilitation can be used to improve func-
tional capacity. Lower extremity exercise training improves
exercise tolerance. Upper extremity exercise training is also
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advised, as many patients experience dyspnea while sedentary
and performing activities of daily living. These regimens, along
with breathing technique training have been shown to improve
symptoms in patients with COPD.18

Lung volume reduction surgery represents another possible
treatment for severe COPD. Its benefit is based on the assump-
tion that the removal of overdistended, hyperinflated lung
allows less diseased lung to expand, thereby improving lung
function. The National Emphysema Treatment Trial examined
the efficacy of this procedure in COPD. Patients with primarily
upper lobe emphysema and very poor exercise tolerance had
the greatest benefit. In this group, mortality rates were lower,
exercise capacity higher, and overall quality of life improved
compared with medically managed patients.19

Among all interventions for COPD patients, smoking ces-
sation remains one of the most important as it will reduce
the rate of loss of pulmonary function over time. Long-term
quit rates of 5%–10% have been demonstrated when physi-
cians make a recommendation to quit smoking, Emphasizing
the benefits of smoking cessation with patients may provide
the motivation needed to quit. These benefits include reduced
cough from reduced sputum production, improved exercise
tolerance, improved ability to taste, and lower risk for car-
diac events and cerebrovascular accidents. It should be empha-
sized to patients that even when they quit smoking late in
life, exsmokers have a slower rate of decline in lung function
when compared with smokers.20 Pharmacological intervention
improves quit rates significantly when compared with counsel-
ing alone, and the combination of the two have proved to be
the best. Nicotine replacement with or without the antide-
pressant bupropion remains the standard regimen for smoking
cessation. A new medication, varenicline, is a partial nicotine
receptor agonist that has shown promise in early trials. There
have been no specific trials in the elderly for the above phar-
macological agents.

Yearly vaccination against influenza A and B is another
important aspect in the management of COPD and appears to
be well tolerated by most patients. These recommendations are
based on a number of randomized trials that show patients who
have received the influenza vaccine have fewer exacerbations.21

It is also recommended that COPD patients be vaccinated with
the pneumococcal vaccine, and then again in 5 years if the first
dose was given prior to the age of 65 years.

PULMONARY EMBOLISM

Pulmonary embolism (PE), a condition with a 30% mortality
rate if untreated,22 remains a challenging diagnosis for clini-
cians to make. This results from the variability in clinical pre-
sentation. Symptoms in the elderly can be nonspecific and
attributable to other underlying cardiovascular diseases. The
incidence of venous thromboembolism (VTE) increases with
age, beginning at the age of 45 years, and then undergoes a sig-
nificant increase after the age of 65 years.23 In patients aged 60–
75 years, the incidence of VTE is approximately 3.5 per 1000,

Table 20.3. Diagnostic Options for PE

Diagnostic
Modality Advantages Disadvantages

D-dimer Minimally invasive;
high sensitivity

Usually elevated
nonspecifically in elderly;
low specificity

Doppler
ultrasound

Minimally invasive;
high specificity

Misses pelvic vein
thrombosis; low
sensitivity

V/Q scan Minimally invasive High percentage of
inconclusive scans in the
elderly

hCT Minimally invasive IV contrast; misses
peripheral pulmonary
emboli

Pulmonary
angiogram

Gold standard Invasive; IV contrast

increasing to 9 per 1000 in patients aged 75 years and older.24

Pulmonary embolism is associated with a higher short-term
mortality rate in the elderly compared with younger patients.25

The major risk factors for VTE include hypercoagulability
states, venous stasis, and endothelial injury. Immobility in the
elderly is a common cause for venous stasis, as demonstrated
in one study in which 65% of patients older than 65 years
diagnosed with a PE had been confined to bedrest for more
than 4 days.26 Other causes of venous stasis include congestive
heart failure, prior thrombosis, and hyperviscosity syndromes.
Endothelial injury can be a result of knee or hip surgery, trauma,
and other surgical procedures. Surgical procedures can also
result in immobility leading to venous stasis, giving elderly
postoperative patients two risk factors for VTE. Hypercoagula-
ble states can result from malignancy, trauma, burns, inherited
deficiencies of anticoagulant proteins, or acquired conditions
such as the lupus anticoagulant.

A review of the Prospective Investigation of Pulmonary
Embolism Diagnosis study revealed that patients older than
70 years had similar symptoms of PE compared with younger
patients. The more common symptoms and signs included
dyspnea, pleuritic chest pain, cough, anxiety, tachypnea, and
tachycardia.27 In one series comparing patients younger than
64 years to an older group of patients, the older group was more
likely to have cardiac arrest and/or falling to the floor.28 This
may result from the lack of cardiopulmonary reserve observed
in the elderly as part of the aging process. Thus, the elderly
patient may be more prone to right ventricular dysfunction
for a given degree of pulmonary vascular obstruction than a
younger patient.

Diagnostic tests used for PE tend to have lower specificities
in the elderly than in younger patients (Table 20.3). D-dimer
is the degradation product formed from the fibrinolysis of
venous thrombosis. The D-dimer enzyme-linked immunosor-
bent assay test has a sensitivity of between 87% and 100%;
however, the specificity is usually much lower. In a cohort of
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over 1,000 patients grouped by decade of age, the sensitivity
of the enzyme-linked immunosorbent assay D-dimer test
remained high in all groups, but the specificity dropped dra-
matically in the elderly age groups.29 In this cohort, only 5%
of patients had a negative assay (defined as <500 μg/L) in the
older than 80 years age group, limiting the diagnostic utility
of this test. Thus, in a patient with a low probability of deep
vein thrombosis(DVT)/PE, a negative D-dimer essentially rules
out PE. Unfortunately, this is an uncommon occurrence in the
elderly patient, which leads to further investigation for PE.

Lower limb venous compression ultrasonography is a use-
ful tool when attempting to diagnose VTE. In patients with
confirmed PE, DVT is found via ultrasonography in 50%–80%
of patients.30 The specificity of ultrasonography for proximal
lower extremity DVT is greater than 97%.31 There is no evidence
that ultrasonography of the lower extremities is limited in any
way in elderly patients when compared with younger patients.

The Prospective Investigation of Pulmonary Embolism
Diagnosis study demonstrated the usefulness of ventilation-
perfusion lung scanning as a diagnostic test for suspected PE.
The test has a high sensitivity to exclude PE with a normal
perfusion scan. Conversely, the test has a high specificity to
confirm PE with a high-probability scan.32 The major limi-
tation in ventilation-perfusion scanning occurs with interme-
diate probability results, which are considered inconclusive.
When a large cohort of patients underwent perfusion scanning
for suspected PE, the number of inconclusive scans increased
from 32% in patients younger than 40 years to 58% in patients
aged 80 years or older.31 This is likely related to changes to the
lung parenchyma that occur with aging, which are more likely
to affect the results of a functional test such as ventilation-
perfusion scanning.

Helical computed tomography’s (hCT) role in diagnos-
ing VTE has grown significantly over the past several years.
Early single-detector units were adequate for imaging central
vessels, but not more peripheral vessels, thus limiting the sen-
sitivity to approximately 70%. Because of the low sensitivity,
hCT had to be combined with another diagnostic test, usually
lower extremity ultrasound, to reduce the false-negative rate.
In a study using these two modalities, the 3-month throm-
boembolic risk was 0.5% among patients with negative hCT
and ultrasound, a number similar to that seen with pulmonary
angiography.33 Multidetector hCT allows for better definition
of the vasculature and thus has improved sensitivity. Studies
of patients with elevated D-dimer levels who underwent hCT
without lower extremity ultrasound demonstrated a 3-month
thromboembolic risk of 0.6%–1.3% in patients with negative
studies.34,35 Given the lower usefulness of the D-dimer assay in
the elderly, it is unclear how these data apply to this subset of
patients.

Anticoagulation prevents the extension of existing clots and
recurrence of VTE, and it reduces the incidence of fatal PE by
70%.36 Anticoagulation should be withheld in patients who
have a contraindication such as active gastrointestinal bleeding
or an intracranial process such as hemorrhage or neoplasm.
The elderly appear to be especially susceptible to bleeding

while receiving anticoagulation therapy but this should not be
withheld unless one of the aforementioned contraindications
exists.37 Intravenous unfractionated heparin is typically the ini-
tial agent used for anticoagulation. Low-molecular-weight hep-
arins (LMWHs) have also been shown to be effective as initial
treatment in VTE. LMWHs have the benefit of not requiring
laboratory monitoring, as opposed to unfractionated hepar-
in.38 Their use is limited in patients with renal insufficiency.
Once therapeutic anticoagulation is achieved, patients are typ-
ically started an oral anticoagulation regimen with warfarin.
The duration of anticoagulation is dependent on risk factors for
recurrent VTE and whether or not these factors are reversible.
The risk of bleeding is increased in patients older than 80 years
or in patients with neurological impairment who are prone to
falls.39

Thrombolytic therapy involves the intravenous adminis-
tration of agents that directly dissolve the thrombus. Currently
available agents include urokinase, streptokinase, and recom-
binant tissue plasminogen activator. Thrombolytic therapy is
reserved only for patients with hemodynamic instability as
these agents are associated with a greater than threefold increase
in the risk of major bleeding compared with heparin.40

Inferior vena cava filters are indicated in patients with
known lower extremity DVT and a contraindication to antico-
agulation therapy.41 Whether or not inferior vena cava filters
have any role in long-term management of VTE is question-
able, as they do not prevent thrombus formation or extension.
One retrospective study did not show a significant reduction in
readmission for PE after 1 year.42 Additional studies are needed
to evaluate the safety and efficacy of inferior vena cava filters
in the elderly, especially with the availability of retrievable fil-
ters that can be removed once anticoagulation is no longer
contraindicated.

TUBERCULOSIS

For information on other infectious processes in the lung,
please refer to Chapter 22 on infections in the elderly.

The elderly account for more than 20% of tuberculosis
(TB) cases in the United States. In 1999, the elderly case rate
was almost double that for the overall population at 11.7 per
100,000.43 This likely reflects the higher frequency of exposure
and infection in the early 1900s. Also, people who had positive
tuberculin skin tests but were older than the age of 35 years were
not treated because of concerns about hepatotoxicity prior to
the most recent TB treatment guidelines. This places them at
risk for reactivation of prior infection. Elderly patients have
also been shown to be at risk for reinfection in close-living sit-
uations such as nursing homes.44 Clinical manifestations of TB
infection in the elderly are nonspecific and include fever, weight
loss, weakness, and cough to name a few. The diagnosis is aided
by clinical suspicion, the tuberculin skin test radiological find-
ings, and results of sputum culture testing. Even with this testing
strategy, the diagnosis can remain elusive. Between 1985 and
1988, 5.1% of TB cases reported in the United States were found
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at autopsy, with 60.3% of these cases in patients older than
65 years.45

Currently, treatment of latent TB should be undertaken
in all patients regardless of age. Nine months of isoniazid
therapy is recommended. Other treatment options include
2 months of rifampin and pyrazinamide or 4 months of
rifampin. Treatment of active TB should be initiated with four-
drug therapy, unless the patient is in an area with less than
a 4% incidence in isoniazid resistance. Elderly patients are at
increased risk for isoniazid-induced hepatitis and should have
liver function studies monitored every 1–2 months while receiv-
ing therapy.46 The current guidelines also recommend directly
observed therapy for all active cases of TB to ensure compliance
with the drug regimen.47

SLEEP-DISORDERED BREATHING

Both the young and old can be afflicted with sleep-disordered
breathing (SDB); however, the prevalence of SDB is much
higher in patients older than 60 years compared with those
younger. SDB occurs in between 45% and 62% of the elderly
versus 4% and 9% of middle aged patients.48 Symptoms of
SDB include snoring, nonrestorative sleep resulting in exces-
sive daytime sleepiness, and witnessed apneas if a bed partner is
present. Patients may report falling asleep during the daytime
at inappropriate times. Risk factors for SDB include obesity
and cigarette smoking.49 Patients with congestive heart fail-
ure or cerebrovascular accidents are at risk for central apneas.
SDB has been shown to be a risk factor for the development
of hypertension, along with other cardiac problems including
arrythmias.50

Diagnosis of SDB is made via overnight polysomnogra-
phy. If the study demonstrates an apnea–hypopnea index (the
average number of times a patient has apneas or hypopneas
per hour) to be greater than 10–15, the diagnosis of SDB is
supported. The treatment of choice for SDB is positive airway
pressure, utilizing CPAP or BiPAP.51 The air pressure acts as a
splint to keep the upper airway open and prevent obstruction
of the airway. The pressure is titrated to the required setting
during polysomnography either in a split-night fashion or with
a second visit to the sleep laboratory.

Other options exist for treatment. Weight loss in obese
patients can reduce or eliminate SDB.52 Frequently, with mild
to moderate SDB, body position can be adjusted to prevent
apneas. Avoidance of the supine position, where the tongue
falls back into the oropharynx, can reduce the number and
severity of apneas.53 Avoidance of sedating medications and
alcohol can help resolve apneas.54 Uvulopalatopharyngoplasty
involves pharyngeal reconstruction of excess tissue in the soft
palate, tonsils, and enlarged uvula. This procedure is effective in
only approximately 50% of cases.55 Oral appliances exist that
either advance the mandible or tongue forward to maintain
airway patency; however, these only have a success rate of 50%
in reducing the apnea–hypopnea index.56

INTERSTITIAL LUNG DISEASE

The interstitial lung diseases are a group of diseases that ulti-
mately cause damage to the lung with resultant scarring. These
diseases affect people of varying ages, some with a known cause,
others without an identifiable agent causing the disease. Most
are uncommon in the elderly, with the exception of idiopathic
pulmonary fibrosis (IPF). The prevalence of IPF in adults older
than 75 years is 175 per 100,000 compared with only 2.7 per
100,000 in adults between 35 and 44 years old.57 Many expo-
sures have been associated with an increased risk for the devel-
opment of IPF, but no specific etiology has been proved.

Patients with IPF typically present with progressive dyspnea
on exertion over several years. This is usually associated with
a cough. Physical examination reveals fine, end-inspiratory
crackles in more than 85% of patients with IPF. Digital club-
bing can be noted in more than half of patients.58 Pulmonary
function studies reveal a restrictive defect, the severity of which
is dependent on the degree of fibrosis. Radiological studies are
the key to diagnosis. Chest radiographs demonstrate bibasilar
shadowing early in the disease. High-resolution chest CT has
allowed for confident diagnosis of IPF, often saving the patient
from an invasive diagnostic biopsy procedure.59 The scans typ-
ically reveal a patchy, heterogeneous distribution of fibrosis,
with a proclivity for the subpleural and bibasilar regions of
the lung. Bronchiectasis can also be seen. The extent of disease
demonstrated on the high-resolution CT typically correlates
with the severity of the functional impairment.60

The course of IPF can be relentless, leading to a mean sur-
vival of 3 to 5 years.61 Some patients stabilize after an initial
period of decline.62 Treatment for IPF remains controversial,
with corticosteroids having been the cornerstone of therapy for
decades; however, no randomized, placebo-controlled studies
have been performed to evaluate efficacy. Retrospective stud-
ies have failed to demonstrate survival benefit with cortico-
steroids.61,63 Other immunosuppressants such as azathioprine
or cyclophosphamide have been used in patients who cannot
tolerate the side effects of corticosteroids. These agents, also,
have not been demonstrated to have a survival benefit. Current
consensus statements advise treatment with immunosuppres-
sive agents only in those patients with a deteriorating course
or evidence of alveolitis on high-resolution CT.64 Follow up
studies in this subgroup are underway. Another trial evalu-
ated N-acetylcysteine, an antioxidant, added on to the usual
immunosuppressive therapy for IPF. Patients in the treatment
group had slower deterioration in pulmonary function than the
control group, but there was no mortality difference between
the two groups.65

CRITICAL CARE

Elderly patients account for approximately half of the patients
in acute hospital Intensive Care Units (ICUs).66 The incidence
of respiratory failure in the 65–84 years age group is twice that
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of the 55–64 years age group, so critical care utilization for this
portion of the population will increase dramatically over the
next several years as the baby boom generation ages.67

Despite the high utilization of ICU beds by elderly patients,
age is a factor in decisions to withhold aggressive therapies.68

Physicians, however, may often be unaware of desires of elderly
patients to undergo invasive care and may withhold care inap-
propriately. Many health care providers assume that the elderly
have poor outcomes from critical care relative to younger
patients but chronological age accounts for only 3% of explana-
tory power for risk of death. Acute physiological abnormali-
ties and severity of underlying comorbidities are much more
important factors.66 Although elderly patients receive fewer
invasive therapies when faced with critical illness, this has lit-
tle impact on survival when accounting for other variables.69

This suggests that the higher amount of resources utilized in
younger patients provides limited benefit over the amount of
resources typically used for elderly critically ill patients. Elderly
survivors of critical illness are often left with significant func-
tional limitations but measures of emotional health are usually
good, and almost all survivors would opt to undergo ICU care
again if the need arose.70

As stated previously, respiratory failure is more common
in the elderly than younger age groups. This is likely because
of changes that occur with aging not only with the respiratory
system, as described previously, but also with the aging of other
organ systems. These changes serve to decrease the reserve avail-
able to deal with the stresses of critical illness. There are many
causes of respiratory failure including pulmonary causes such
as COPD, interstitial lung diseases, and pneumonia, along with
nonpulmonary causes such as cardiac or neurological dysfunc-
tion and severe sepsis. In a cohort of 300 mechanically venti-
lated patients admitted to ICUs, 49% had pulmonary diagnoses
responsible for the respiratory failure.71

Acute lung injury, including the acute respiratory distress
syndrome, is one of the more common causes of respiratory
failure seen in the ICU. It represents a form of noncardiogenic
pulmonary edema, characterized by a PaO2:FiO2 ratio less than
300, no evidence of left heart failure, and bilateral infiltrates. In
the year 2000, the acute respiratory distress syndrome network
low tidal volume (6 cc/kg) versus high tidal volume (12 cc/kg)
trial was published, demonstrating an 8.8% absolute reduction
in mortality associated with lower tidal volumes.72 In that study
cohort, elderly patients had higher adjusted mortality risk than
younger patients. Elderly patients also required more time for
liberation from mechanical ventilation after passing trials of
spontaneous breathing.

Liberation from mechanical ventilation is an important
concern when placing an elderly patient on ventilatory sup-
port. Weaning protocols using daily spontaneous breathing
trials have been shown to be superior to more gradual with-
drawal of ventilator support (Table 20.4).73–75 One reason why
elderly patients have more difficulty with extubation after pass-
ing spontaneous breathing trials may be delirium. Delirium is
more common in elderly critically ill patients, and its presence

Table 20.4. Approach to Liberation from Mechanical
Ventilation

Screen patients daily for appropriateness of discontinuation of
mechanical ventilation by assessing the following:

■ Is the underlying process that led to intubation reversed?

■ Is the patient hemodynamically stable?

■ Does the patient have the ability to cough and gag (mental
status)?

■ Is the FiO2 less than or equal to 0.5 with a peep less than 8?

■ Frequency to tidal volume ratio <100 while breathing
spontaneously for 1 min?

If patient meets the above criteria, then a spontaneous breathing
trial (SBT) should be undertaken by one of the following for
30 min:

■ PSV 5 cm H2O w/ 0 peep

■ T-piece trial

Assess patient’s tolerance of the SBT by evaluating the following:

■ Adequacy of oxygenation and ventilation

■ Hemodynamic stability

■ Stable ventilatory pattern and work of breathing

■ Adequate cough

If the patient appears to have tolerated the SBT, proceed to
extubation.

is associated with longer duration of hospital stay and higher
hospital mortality.71 Prevention of delirium by limiting use of
long-acting sedatives such as lorazepam can decrease duration
ventilation.76

Elderly patients are at higher risk for prolonged mechanical
ventilation after acute illness.77 Prolonged mechanical ventila-
tion in elderly patients is associated with high 1-year mor-
tality and very poor functional status in survivors. Although
aggressive and systematic approaches to liberation from venti-
lation described previously can limit the incidence of prolonged
mechanical ventilation, the most effective approach is to avoid
intubation when possible. Judicious use of noninvasive posi-
tive pressure ventilation in patients presenting with respiratory
failure due to COPD reduces the incidence of mechanical ven-
tilation and improves the risk of mortality.78

Elderly patients are also at higher risk for severe sepsis. The
incidence for patients older than 80 years is 26.2 per 1,000 popu-
lation compared with 3 per 1,000 overall.79 Considering the
high incidence of diastolic dysfunction in the elderly and under-
lying renal dysfunction, they may be more likely to benefit from
early aggressive resuscitation than younger patients. Elderly
patients also gain more benefit from use of activated protein C
in severe sepsis than younger patients, despite having a slightly
higher bleeding risk.80
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Gastroenterological Disease in the Older Adult

Christine Hsieh, MD, Cuckoo Choudhary, MD

The gastrointestinal (GI) tract is affected by physiological
changes of aging as well as by comorbid disease processes such
as atherosclerosis and diabetes mellitus (DM). Multiple med-
ication use in the elderly often has direct effects on intestinal
mucosa and motility. GI problems may be the cause of com-
mon problems seen in the elderly such as dysphagia, weight
loss, and constipation. GI disease in the elderly may also present
atypically, have higher complication rates, and more complex
treatment issues.

ESOPHAGUS

Dysphagia

Dysphagia is a common problem among older adults. In the
nursing home the prevalence of dysphagia is as high as 50%–
60%.1 Dysphagia is defined as the inability to initiate a swallow
or a sensation that solids or liquids do not pass easily from
the mouth into the stomach. In older patients, difficulty with
eating may not only be associated with pharyngoesophageal
disease or the GI tract, but also with cognitive and psychi-
atric problems, neurological deficits, and dental disease.2 In
oropharyngeal dysphagia, the main complaint is food getting
stuck in the throat, nasal regurgitation, and coughing. Swallow-
related coughing occurs because of the misdirection of the
food bolus into the airway. Oropharyngeal dysphagia is usu-
ally caused by local, neurological, or muscular disease such
as esophageal cancer, cerebrovascular accident, and muscu-
lar dystrophy. Patients with esophageal dysphagia complain of
food getting stuck in the sternum region. Dysphagia for both
solids and liquids from the onset usually implies a motility
disorder of the esophagus such as achalasia, whereas mechan-
ical obstructing lesions such as Zenker diverticulum initially
cause dysphagia for solids only, but may progress to involve
liquids.

The treatment of dysphagia depends on finding the under-
lying cause. A careful history may help localize the etiology to
oropharyngeal or esophageal dysphagia. A detailed review of
medications is important because certain drugs such as anti-
cholinergics and antihistamines can reduce salivary flow and
produce a dry mouth making swallowing difficult. The ini-
tial diagnostic study in the evaluation of dysphagia in most
cases is a barium videofluoroscopy of the oropharynx and
esophagus.3 Videofluoroscopy is aimed at analyzing functional
impairment of the swallowing mechanism.4 At the level of the
esophagus, barium studies may identify the level and nature
of obstruction such as a stricture, achalasia, or malignancy,
but it is not usually diagnostic. For patients with symptoms
of esophageal dysphagia, diagnostic testing may also include
manometry and endoscopy. Esophageal manometry is consid-
ered the “gold standard” in the diagnosis of esophageal motility
disorder. Upper endoscopy has the advantage of allowing direct
visualization of the mucosa, biopsy of any suspicious lesions,
and therapeutic intervention, such as esophageal dilation.3

Gastroesophageal Reflux Disease

Gastroesophageal reflux (GERD) is one of the most com-
mon complaints in older patients. The prevalence of GERD
in older adults is approximately 20%.5 The most common
clinical symptom of GERD is heartburn, described as a ret-
rosternal burning sensation or discomfort.6 Other symp-
toms of GERD include regurgitation, hypersalivation, dys-
phagia, dyspepsia, and odynophagia. Less common symptoms
include coughing, sore throat, and wheezing.6 GERD is caused
by transient inappropriate lower esophageal sphincter relax-
ations that lead to acid reflux into the esophagus.7 Sliding
hiatal hernia may contribute to acid reflux and a higher fre-
quency of esophagitis.8 Studies have shown that elderly patients
have milder symptoms compared with younger patients, but
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they have a higher prevalence of esophagitis and Barrett’s
esophagus.5

Patients with mild or uncomplicated heartburn or acid
regurgitation can begin empiric treatment with an acid-
suppressing medication such as hydrogen receptor antago-
nists or proton pump inhibitors.9 Symptomatic improvement
may be considered diagnostic of GERD; however, patients with
severe or long-standing heartburn, dysphagia, odynophagia, GI
bleeding, and atypical symptoms such as chest pain or weight
loss require diagnostic testing to determine the extent and sever-
ity of disease. A barium swallow can characterize the anatomy as
well as identify structural lesions such as hiatal hernia, divertic-
ulum, strictures, ulcerations, and mass lesions such as cancer.6

The barium swallow is not specific or sensitive for the diagnosis
of GERD.6 Upper endoscopy with biopsy is the gold standard
used to directly visualize the esophagus and evaluate mucosal
integrity.6 Esophageal manometry can be used to document the
presence of effective esophageal peristalsis. The 24-hour ambu-
latory esophageal pH testing is a noninvasive test to monitor
esophageal acid exposure; it can quantify the degree of reflux
and correlate symptoms to reflux episodes.6

Treatment for GERD begins with lifestyle modifications for
reducing symptoms of reflux. Patients are advised to elevate the
head of the bed, lose weight, eat small meals, avoid eating at bed-
time, and avoid foods that lower the lower esophageal sphincter
pressure such as alcohol, caffeine, smoking, tomato and citrus
juices and sauces, and peppermint. Medications that may lower
lower esophageal sphincter pressure and cause mucosal damage
to the esophagus such as nonsteroidal antiinflammatory drugs
(NSAIDs) should also be avoided.

The medical treatments for GERD include hydrogen recep-
tor antagonists, proton pump inhibitors, and prokinetic agents.
Hydrogen receptor antagonists may improve symptoms in
nonerosive GERD; however, hydrogen receptor antagonists
have a lower healing rate for severe esophagitis.6 The treatment
of choice for patients with severe GERD or reflux esophagi-
tis is proton pump inhibitors for eight weeks.10 They have
been shown to be superior to hydrogen receptor antago-
nists in healing reflux esophagitis and relieving symptoms.6

There is no significant difference in efficacy among the various
proton pump inhibitors. Prokinetic agents, such as metoclo-
pramide, have been used for the treatment of GERD. Metoclo-
pramide, however, is not used often in the elderly because of
a high rate of central nervous system side effects. In addition,
prokinetic agents have not been shown to be more effective
compared with hydrogen receptor antagonists.6 Recurrence
of symptoms is common after therapy is discontinued, and
maintenance therapy may be needed because of the chronic
nature of GERD.11 Patients with severe, persistent regurgitation
despite proton pump therapy may be considered for antireflux
surgery.

Patients with long-standing GERD are at greatest risk for
developing Barrett’s esophagus. The annual incidence of ade-
nocarcinoma in patients with Barrett’s esophagus has been esti-
mated at 0.5%.12 The risk of esophageal cancer increases with
age, with a mean age at diagnosis of 67 years.13 Esophageal

adenocarcinoma is more prevalent in Caucasian men (Cau-
casian/African American ratio, 5:1; male/female ratio, 8:1).14

Squamous cell carcinoma (SCC) of the esophagus is more com-
mon than adenocarcinoma in the United States, although the
incidence of the latter is on the rise. The incidence of SCC is
higher in men than in women and higher in African Amer-
icans than in Caucasians. Predisposing conditions for SCC
include factors that cause chronic irritation and inflamma-
tion of the esophageal mucosa such as smoking and exces-
sive alcohol consumption.15 Other sources of chronic irrita-
tion include achalasia and esophageal diverticula. Patients with
esophageal cancer complain of dysphagia, odynophagia, and
weight loss.12 A barium radiography or endoscopy is usually
the initial diagnostic study, and endoscopic biopsy is performed
to confirm the diagnosis.12 Computed tomography (CT) scans
of the chest, abdomen, and pelvis are usually obtained to evalu-
ate for metastatic disease.12 Localized esophageal cancer may be
treated with resection alone, with median survival ranging from
13 to 19 months. The 5-year survival rates ranged from 15% to
24%.12 Currently, strategies combining surgery, radiotherapy,
and chemotherapy are being investigated to improve survival in
patients with localized esophageal cancer. In advanced disease,
both SCC and adenocarcinoma of the esophagus are respon-
sive to chemotherapy; however, the response typically lasts a
few months and survival is usually less than a year.12

Medication-Induced Esophageal Injury

Pill-induced esophagitis occurs more frequently in older adults
probably because of the increased use of medications such as
potassium chloride, alendronate, aspirin, NSAIDs, and doxy-
cycline. In addition, disordered motility, decreased salivary
flow, pills taken while supine or with little liquid increase this
risk.3 Anatomically aortic or left atrial enlargement may cre-
ate a pseudostricture in the esophagus leading to dysphagia.
Another common site of injury is at the level of the esopha-
gogastric junction. Patients usually present with odynophagia,
chest pain, vomiting, and dysphagia.16 Upper endoscopy is the
most sensitive diagnostic test and may reveal a discrete ulcer.
Endoscopy may exclude reflux and infectious esophagitis and
malignancy. Barium radiography is not as sensitive but may
exclude malignancy and extrinsic compression on the esoph-
agus. Pill-induced ulcers usually heal spontaneously within a
few days.3 Sucralfate may provide a protective coating on the
mucosa and promote healing.17 There is currently no evidence
that proton pump inhibitors, hydrogen receptor blockers, or
antacids are effective in healing these lesions. Patients should
be advised to take oral medications with liquid and main-
tain an upright posture for at least 30 minutes after taking
medications.3

Infectious Esophagitis

Older patients are at higher risk for infectious esophagitis be-
cause they are more likely to be immunocompromised because
of comorbid medical conditions such as malignancies and
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diabetes mellitus and the use of immunosuppressant medi-
cations.18 Infections may be fungal, viral, or bacterial. Can-
dida albicans is the most common cause of fungal esophagi-
tis. Patients with infectious esophagitis generally present with
acute onset of dysphagia and odynophagia. Diagnosis is usually
made by endoscopy and biopsy for histological sampling and
culture. Therapy is guided by identification of the infectious
organism.3

Achalasia

Achalasia is an idiopathic esophageal motor disorder charac-
terized by incomplete lower esophageal sphincter relaxation
and absent peristalsis because of loss of myenteric neurons
controlling esophageal smooth muscle function.18,19 It is more
prevalent with advancing age.3 Patients generally present with
dysphagia to both solid and liquids. Other symptoms include
regurgitation of food, chest pain, and even recurrent aspiration
pneumonia. The diagnosis is usually made by a barium esopha-
gram, which demonstrates dysmotility and delayed emptying
of the esophagus. Esophageal manometry reveals a normal to
high resting lower esophageal sphincter pressure with incom-
plete relaxation and abnormal peristalsis of the esophagus.
Endoscopy is indicated in older patients to exclude esophageal
cancer, which may give the appearance of pseudoachalasia.3

Injection of botulinum toxin into the lower esophageal sphinc-
ter, pneumatic balloon dilation, and surgery including laparo-
scopic surgery have been used for the treatment of achalasia.3

STOMACH

Peptic Ulcer Disease

Peptic ulcer disease should always be considered in older
patients complaining of dyspepsia, nausea, abdominal discom-
fort, marked weight loss, or GI bleeding. Peptic ulcer dis-
ease is considered to be more serious in the elderly because
they have more ulcer-related complications, resulting in higher
mortality rates.20 The mortality rate is 30%–50% in elderly
patients with perforated ulcers.21 Older patients are more likely
to be hospitalized with peptic ulcer disease for GI bleeding,
or their complications such as obstruction or perforation.22

The incidence of peptic ulcer disease increases with age.23

The two most common risk factors for peptic ulcer disease
are NSAID use and Helicobacter pylori infections. Peptic ulcer
disease is seen in the elderly in part because of comorbid
medical conditions and medications used to treat them. For
example, older patients often use aspirin or anticoagulation
therapy for cardiopulmonary diseases. NSAIDs are used more
frequently in the elderly to treat chronic conditions such as
arthritis. In one study, the concurrent use of oral anticoagula-
tion and NSAIDS in the elderly increased the risk 13-fold of
developing GI bleeding.24 Gastric mucosal injuries have been
reported in 70%–80% of patients taking NSAIDS, and gastric
or duodenal ulcers have been shown to occur in 10%–30%
of patients taking NSAIDS regardless of age.25 Misoprostol26

and proton pump inhibitors27 have been shown to reduce
NSAID-induced mucosal injury.

The prevalence of H. pylori increases with age, approxi-
mately 60% by the age of 70 years.28 H. pylori infection is
associated with 60% of gastric ulcers and 80% of duodenal
ulcers. Serum enzyme-linked immunosorbent assay serology
is an initial, noninvasive approach to diagnosing H. pylori
infection in symptomatic patients or asymptomatic patients
with a history of peptic ulcer disease. The average sensitivity
for the enzyme-linked immunosorbent assay test is 86%–94%,
and the specificity is 78%–95%.29 Serology cannot distinguish
between past or active infections. The test may be less accu-
rate in elderly patients.30 Alternative noninvasive tests include
histological examination, rapid urease tests, polymerase chain
reaction assays, urea breath testing, and stool antigen assay.6

The gold standard diagnosis of peptic ulcer disease is made by
endoscopy. Endoscopy allows direct visualization and biopsy
of abnormal tissue, which is useful to reveal gastritis and dif-
ferentiate benign gastric ulcers from gastric cancer. Barium
radiography can be used to diagnose peptic ulcer; however, it
is not as sensitive or specific as endoscopy.6

The treatment for peptic ulcer disease begins with sup-
pression of gastric acid to heal the ulcer. The healing rates
for duodenal and gastric ulcers are more rapid with proton
pump inhibitors compared with hydrogen receptor antagonists.
The healing rate for duodenal ulcers when using omeprazole
was 93% in 2 weeks and 100% at 4 weeks.31 In comparison,
the healing rate with hydrogen receptor antagonist was 70%–
80% at 4 weeks and 80%–95% after 8 weeks.32 Treatment of
patients with H. pylori infection has been shown to decrease
the risk of recurrence of peptic ulcers.33 Treatment for patients
with peptic ulcer disease with H. pylori includes a combination
regimen, generally a proton pump inhibitor to suppress acid
production and clarithromycin, and either metronidazole or
amoxicillin to eradicate the organism.6 NSAIDs and H. pylori
may work synergistically to cause ulcers, thus NSAIDs should
be avoided in patients with an ulcer history. If an NSAID is
required then a proton pump inhibitor or misoprostol should
be used concomitantly; however, proton pump inhibitors have
been shown to be more effective and have fewer side effects.34

Maintenance therapy with a proton pump inhibitor may be
required beyond 4 weeks in patients with complicated peptic
ulcer disease.

Gastric Cancer

The incidence of gastric cancer increases with advancing age,
peaking after 60 years of age.35 Almost 95% of gastric can-
cers are adenocarcinomas. Lymphomas account for 4%, and
the remaining 1% consists of SCC, carcinoid tumors, and
leiomyosarcomas. Helicobacter pylori, chronic atrophic gastri-
tis, and intestinal metaplasia have been associated with the
development of gastric adenocarcinoma.36 Environmental risk
factors include a diet high in smoked or salted foods, cigarette
smoking, low socioeconomic status, and low intake of fruits
and vegetables.26 Patients with gastric cancer usually complain
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of early satiety, anorexia, nausea, vomiting, and weight loss.37

Upper endoscopy with tissue biopsy is the mainstay for diagno-
sis. Whereas a CT scan is obtained to exclude distant metastasis,
an endoscopic ultrasound is used to stage the tumor locally.38

The only cure is resection; however, recurrence usually devel-
ops within 5 years and the 5-year survival rate ranges from 20%
to 42% after resection.39 Chemotherapy and radiation have
not been found to improve survival in patients with gastric
cancer.40

PANCREAS

Pancreatitis

The most common cause of acute pancreatitis in the elderly
is gallstone pancreatitis, accounting for 65%–75% of cases.41

Alcohol accounts for only 20% of cases of acute pancreatitis.42

Other causes include drugs and malignancy. The most
commonly associated medications include azathioprine, 6-
mercaptoprine, mesalamine, angiotensin-converting enzyme
inhibitors, and methyldopa.43 The incidence of medication-
induced pancreatitis may be rising in the elderly because of
the use of multiple medications. Pancreatic ductal obstruction
resulting from malignancy or other causes may also lead to
acute pancreatitis.44 Another category of pancreatitis seen in
the elderly is a form of chronic pancreatitis known as late-
onset or senile idiopathic pancreatitis. The cause is not entirely
clear but may be result from atherosclerosis of the blood ves-
sels supplying the pancreas.44 Older patients may complain of
the classic abdominal pain, nausea, and vomiting; however,
they can also present atypically with hyperglycemia, shock,
and multiorgan failure. The evaluation for acute pancreatitis
begins with serum amylase and lipase levels. Serum amylase
levels have been found to be higher in older adults, but lipase
appears to be less variable in older adults and may be more
specific for the diagnosis of acute pancreatitis.45 Ultrasound
and CT scanning of the abdomen are the most commonly used
imaging tests for the diagnosis of acute pancreatitis and its
complications such as abscesses and pseudocysts. Endoscopic
retrograde cholangiopancreatography (ERCP) is used to visual-
ize and extract gallstones and drain the pancreatic duct or look
for obstructive causes such as adenomas and carcinomas. Usu-
ally patients will require ERCP in the presence of concomitant
cholangitis, persistent common bile duct stones, jaundice, and
in patients with severe gallstone pancreatitis.44 In the elderly,
ERCP may be indicated in unexplained pancreatitis to evalu-
ate for malignancy.44 Treatment for mild pancreatitis includes
bowel rest, intravenous fluids, and pain management. Severe
pancreatitis may lead to pulmonary, cardiac, and renal compli-
cations. In gallstone pancreatitis, ERCP and biliary sphinctero-
tomy have been shown to be effective treatment in the elderly,
particularly for elderly patients with high surgical risks.44

Broad-spectrum antibiotics may be required for developing
necrotizing pancreatitis. If there is no response to antibiotics,
a percutaneous CT-guided aspiration is recommended for cul-
ture of the organism.46 Surgical debridement is usually reserved

for patients with pancreatic necrosis and abscesses in multior-
gan failure.

Pancreatic Cancer

The incidence of pancreatic cancer increases with age and is
almost 20 times higher in people older than 65 years.47 Sixty
percent of patients at the time of diagnosis have liver metastasis,
malignant ascites, or other signs of tumor dissemination. Most
patients die within 1 year of diagnosis of pancreatic cancer.38

The overall 5-year survival rate is less than 5%.47 Risk fac-
tors for developing pancreatic cancer include cigarette smok-
ing, high fat or meat intake, gallstones, diabetes mellitus, and
chronic pancreatitis.38 Patients may present with abdominal
pain caused by tumor invasion and jaundice from extrahepatic
biliary obstruction. Other nonspecific presenting symptoms
include weight loss, anorexia, fatigue, nausea, and pruritus.38

There are no specific serum tumor markers for pancreatic can-
cer. Serum CA 19–9 seems to be elevated in some patients
with pancreatic cancer, but also elevated in patients with gall-
bladder and bile duct cancers.48 Laboratory tests may show
elevated liver enzymes, serum alkaline phosphatase, and biliru-
bin. Ultrasound or CT scanning is usually the initial imaging
study. ERCP is also very sensitive and specific (>90%) for
the diagnosis of pancreatic cancer.38 Endoscopic ultrasound-
guided fine-needle aspiration of regional lymph nodes is used
to diagnose and stage pancreatic cancer.38 Chemotherapy and
radiation have not been shown to be effective in treating pancre-
atic cancer. Radical pancreaticoduodenectomy surgery (Whip-
ple procedure) is the only curative treatment for pancreatic
cancer.38 Elderly patients who underwent the surgery and were
otherwise healthy had mean survival times ranging from 28
to 42 months.49 Many elderly patients, however, present with
advanced disease when curative resection is not an option. Pal-
liative treatment for nonresectable pancreatic cancer includes
biliary stents to relieve obstruction, radiation therapy, and pain
control.38

LIVER DISEASE

Chronic liver disease was the ninth most common cause of
death in the United States in 1998.50 The rate of mortality
from chronic liver disease was highest among patients aged
65–74 years.51 Age-related changes in the liver include decline
in liver volume and a decrease in hepatic blood flow. Many
studies show age-related decline in the clearance of drugs
undergoing liver metabolism.52 The liver in older persons also
has decreased regenerative capacity, which may be the rea-
son the elderly have more difficulty recovering from hepatic
injury.52 Aging does not seem to affect liver blood tests such as
serum bilirubin, serum aminotransferases, and hepatic alka-
line phosphatase.53 Hepatic dysfunction in the elderly may
present with anorexia, jaundice, and elevated liver transami-
nases, alanine aminotransferase (ALT), and aspartate amino-
transferase (AST). One of the most important causes of hepatic
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dysfunction to consider in older patients is medication. Older
patients with multiple chronic medical problems often take
multiple medications. Many prescription and over-the-counter
medications may cause liver function abnormalities in older
patients because of alterations in drug metabolism. For exam-
ple, Isoniazid-induced hepatitis occurs in greater than 2% of
persons older than 50 years of age but is uncommon in younger
patients.54 Systemic diseases such as congestive heart failure
may affect the liver. Older patients with obesity, hyperlipi-
demia, and DM may have a steatohepatitis. The differential
diagnosis for an elderly patient with elevated liver transami-
nases should also include viral and alcoholic hepatitis. In most
cases, alcoholic hepatitis can be differentiated from viral hep-
atitis by the pattern of serum aminotransferases. Patients with
alcoholic hepatitis have an AST:ALT ratio of at least 2:1, whereas
in acute viral hepatitis the ALT is equal or greater than the AST.
Alcohol-induced hepatitis is associated with a twofold elevation
of the gamma glutamyltransferase. Patients with signs of acute
viral hepatitis should be tested to differentiate the viral etiol-
ogy. Hepatitis A virus (HAV) occurs rarely in patients older
than 65 years; however, older patients tend to develop more
severe HAV infections and have a higher incidence of acute liver
failure and a higher rate of mortality compared with younger
patients.52 Acute Hepatitis B virus (HBV) is not common in
the elderly population because of the decrease risk of transmis-
sion through high-risk sexual behavior and intravenous drug
use. The rate of progression to become a chronic HBV carrier
seems to be higher in elderly adults who develop an acute HBV
infection.55 Similarly, older patients who acquire the Hepati-
tis C virus (HCV) have a more rapid progression of disease.
In addition to male sex, daily alcohol use, older age of infec-
tion was a major risk factor for more rapid progression of liver
fibrosis.56 The most common source of HCV transmission in
infected elderly persons is prior transfusions with blood and
blood products or injection drug use.52 The treatment of HCV
in the elderly is not entirely clear. Studies are controversial on
whether older patients can achieve a sustained viral response
to interferon-α therapy alone, and there is the concern about
the side effects of the medication.52 In younger patients, the
combination of interferon-α and Ribavirin increased the rate
of sustained response; however, the efficacy and tolerability of
this combination is not well studied in the elderly population.52

Hepatocellular Cancer

Hepatocellular carcinoma usually develops in older patients
with chronic liver disease. The risk factors for hepatocellular
carcinoma include cirrhosis, HBV infection, chronic HCV, and
hemochromatosis.57,58 Metastasis to the liver from other GI
malignancies is also seen in the elderly. Patients usually present
late in the course of the disease with symptoms of abdomi-
nal pain, weight loss, jaundice, anorexia, hepatomegaly, and
ascites. One commonly used laboratory marker for hepatocel-
lular carcinoma is serumα-fetoprotein.59 Diagnosis can usually
be made with a rising serum α-fetoprotein in conjunction with
a classic appearance on imaging studies such as ultrasound,

CT , magnetic resonance imaging, or angiography.60 Focal liver
lesions with an uncertain diagnosis may require a liver biopsy.
The risks of liver biopsy include bleeding and seeding of the
tumor along the needle track.61 The treatment for hepato-
cellular carcinoma may include resection, cryoablation, and
chemotherapy. One study showed that fewer older patients
underwent hepatic resection, but among those patients who
did there were no significant differences in morbidity, hospital
mortality, or long-term survival rates.62 Because most patients
present with advanced disease, the median survival following
diagnosis is 20 months.63

CHOLELITHIASIS

Elderly patients are predisposed to gallstone formation because
of the physiological changes with aging including decreased
bile acid production, increased cholesterol saturation of bile,
reduced gallbladder contractions, and decreased response to
cholecystokinin.44 The prevalence of gallstone disease in the
elderly is estimated to be between 14% and 27%.44 Clini-
cal presentation of biliary colic is acute, severe right upper
quadrant or epigastric pain. The pain may radiate to the back
or scapula and is often associated with nausea and vomiting;
however, many patients are asymptomatic with gallstones and
do not require treatment. Elderly patients have more com-
plications from gallstones such as acute cholecystitis, pan-
creatitis, ascending cholangitis, or obstructive jaundice.44 In
patients with symptoms of biliary colic, liver function studies
should be obtained. Ultrasound is usually the initial imag-
ing modality. CT scanning of the abdomen or magnetic res-
onance cholangiography may be used if common bile duct
stones or ductal obstruction are suspected. In patients with
obstructive jaundice, cholangitis, or suspected biliary pancre-
atitis, ERCP is both diagnostic and therapeutic.44 The treat-
ment for symptomatic cholelithiasis for patients who are able
to undergo surgery is laparoscopic cholecystectomy.44 Elderly
patients have more complications resulting in higher conver-
sion from laparoscopic to open cholecystectomy.64 Compared
with open cholecystectomy, the laparoscopic technique has a
lower rate of complications, including bleeding, infection, or
injury to bile duct or bowel and faster recovery with less pain.
Noninvasive treatments for symptomatic gallstones including
extracorporal shock-wave lithotripsy and oral dissolution ther-
apy are not commonly used.44 Patients with gallstones in the
common bile duct or gallstone pancreatitis require ERCP with
sphincterotomy. Compared with surgery for acute cholangitis,
ERCP and sphincterotomy showed lower rates of morbidity
and mortality.65

Gallbladder Cancer

Gallbladder cancer is relatively uncommon, but the incidence
does increase with age, peaking at 60 years.38 Risk factors
include gallstone, female sex, and a history of smoking.44 In
one study, gallbladder cancer was found to be associated with
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Table 21.1. Manning Criteria for the Diagnosis of IBS

IBS is defined by the presence of three or more of the following:

1) Pain relieved with defecation

2) More frequent stools at the onset of pain

3) Looser stools at the onset of pain

4) Abdominal distension

5) Passage of mucus through the rectum

6) Sensation of incomplete evacuation

Information from reference.68

gallstones in 50%–88% of patients.66 Most gallbladder cancer
presents in an advanced stage, and the resectability rates range
from 15% to 30%.38

SMALL AND LARGE INTESTINE

Irritable Bowel Syndrome

Irritable bowel syndrome (IBS) is a functional bowel disor-
der characterized by abdominal pain and altered bowel habits
without any identifiable organic cause.67 The abdominal pain
is generally located in the lower abdomen, often on the left
side with variable intensity. Patients may also complain of
abdominal bloating and increased gas production. Pain may
be exacerbated by stress or eating, and it is often relieved with
defecation. Patients with IBS also complain of diarrhea, con-
stipation, or alternating diarrhea and constipation. A diagnosis
is based on the presence of symptoms as defined by the Man-
ning criteria (Table 21.1)68 or the more updated diagnostic
Rome II Criteria (Table 21.2).67 IBS is considered a diagnosis
of exclusion. Especially in older patients, the possibility of an
organic disease must first be excluded. The American College
of Gastroenterology recommends a careful assessment of the
patient’s symptoms and identifying dietary factors or medica-
tions that may contribute to the symptoms.69 Laboratory eval-
uation may include stool hemoccult, complete blood count,
chemistry panel, and thyroid function testing. A colonoscopy
is usually recommended for older patients, especially because of
the higher risk of colon cancer, but it should also be considered
with any “red flag” symptoms, such as hematochezia, weight
loss, family history of colon cancer, fever, anemia, and chronic
severe diarrhea.69 Symptomatic treatment for IBS begins with
dietary changes. Patients should be encouraged to keep a
diary to monitor symptoms and identify triggers. Fiber sup-
plementation may improve constipation-predominant symp-
toms, although patients may experience increased bloating with
high-fiber diets. Anticholinergics are antispasmodic agents that
may decrease fecal urgency and abdominal pain. Antidiarrheals,
such as loperamide, inhibit excessive GI motility but may exac-
erbate constipation. Alosetron, a serotonin receptor antagonist,
blocks receptors in the GI tract that cause hypersensitivity and
hyperactivity of the intestines. Alosetron has been approved

Table 21.2. Rome II Criteria for IBS

Recurrent abdominal pain or discomfort for at least 3 days per
month in the last 3 months associated with 2 or more of the
following:

1) Improvement with defecation

2) Onset associated with change in frequency of stool

3) Onset associated with change in form (appearance of stool)

Criteria fulfilled for symptoms present at least 3 months over 1 year
with symptom onset at least 6 months prior to diagnosis.

Information from Reference.67

only for women with severe chronic diarrhea-predominant
IBS; however, the medication has restrictions limiting its
use because of serious and unpredictable GI adverse events.
Tegaserod, which had been on the market for the past few
years, was approved for constipation-predominant symptoms.
It was recently taken off the market for presumably causing
increased risk of coronary events and strokes. Patients started
on empiric treatment should be reevaluated in 3 to 6 weeks and
if symptoms do not improve additional testing may be neces-
sary based on the patient’s symptoms.69 Psychological factors
need to be considered in patients who do not respond to treat-
ment. Stress relaxation and counseling to reduce anxiety and
other psychological symptoms may help to decrease symptoms
of irritable bowel. Antidepressants, such as tricyclic antide-
pressants, may be recommended for abdominal pain because
of their analgesic properties in addition to their psychotropic
effects. Selective serotonin reuptake inhibitors may treat the
psychological symptoms and have a low side-effect profile.69

Along the spectrum of IBS, chronic constipation is another
common problem of the elderly discussed in another chapter.

Inflammatory Bowel Disease

Inflammatory bowel disease, such as Crohn’s disease and ulcer-
ative colitis, may occur in older patients, although initial pre-
sentation is usually between the ages of 15 and 40 years. Patients
may complain of diarrhea, rectal bleeding, abdominal pain,
weight loss, and fever. Crohn’s disease may involve the entire
GI tract. Ulcerative colitis may involve the entire colon or
be confined to the rectum or rectosigmoid. More severe dis-
ease may involve the distal colon and typically present with
severe cramps, low-grade fevers, frequent loose stools, and
rectal bleeding. Colonoscopy with biopsy sampling is useful
in determining the extent and severity of the disease. The
goal of treatment is to control the inflammation.70 Mild-to-
moderate disease can be managed with 5-aminosalicylic acid
compounds.71 In addition, symptomatic treatment with lop-
eramide and cholestyramine is recommended.70 Corticos-
teroids and immunosuppressants may be beneficial in severe
and refractory disease.72 Resection is indicated for severe,
intractable ulcerative colitis and is curative. Surgery may have
an impact on bowel function or necessitate an ileostomy
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pouch.73 Resection is not curative for Crohn’s disease, but
is indicated for complications such as abscess, bleeding,
and obstruction.74 Periodic colonoscopy is recommended in
patients with long-standing ulcerative colitis and Crohn colitis
because of the increased risk of colon cancer.70

Diarrhea and Fecal Incontinence

Diarrhea occurs commonly in older people. Diarrhea is defined
as the passage of loose stools with greater water content than
normal.75 Acute diarrhea lasts for less than 2 weeks and is often
caused by intestinal infections.76 The most common organ-
isms found in patients with acute diarrhea include Shigella,
Salmonella, and Campylobacter jejuni.76 Most causes of acute
gastroenteritis are believed to be viral.77 A common cause of
infectious diarrhea in hospitalized patients or patients in nurs-
ing homes is Clostridium difficile. Clostridium difficile is a more
prevalent cause of diarrhea seen after antibiotic therapy.77 The
diagnosis is made by detecting cytotoxins in the stool. The
treatment is a 7- to 14-day course of metronidazole or van-
comycin; however, relapse occurs in many patients, who require
retreatment.78

Chronic diarrhea is defined as diarrhea that lasts for more
than 2 weeks. Causes of chronic diarrhea include IBS, inflam-
matory bowel disease, and intestinal malabsorption.77 Medi-
cation side effects may also be a possible cause of diarrhea,
particularly antibiotics, colchicine, and laxatives.77 Overflow
diarrhea may also occur because of impaction, which is often
seen in institutionalized patients.77 Alterations in bowel habits,
including diarrhea, is an indication for colonoscopy to exclude
colon cancer in older patients.

The prevalence of fecal incontinence seems to increase with
age. It is unclear whether the increased prevalence in the elderly
results from age-related changes in the anal sphincter function
or increased prevalence of diseases such as DM neurological
disorders, and cognitive impairment that may affect the
anal sphincter. The history and physical examination may
distinguish loss of anal sphincter function from overflow incon-
tinence secondary to fecal impaction. Loss of anal sphincter
function may be evaluated by anorectal manometry to measure
anal canal pressure, rectal sensation, and rectal compliance.

Diverticular Disease of the Colon

The prevalence of diverticulosis of the colon increases with age.
Fifty percent of persons older than the age of 70 years and more
than 66% older than 85 years have colonic diverticulosis.79

It is thought to occur because of high intraluminal pressures
that form diverticula in the colonic wall, commonly because of
prolonged colonic transit time and decreased stool volume. It
is a more significant problem in developed countries and the
established risk factor is low dietary fiber diet. Vegetarians who
include more dietary fiber in their diet have a lower incidence of
diverticular disease.80 The majority of patients with diverticu-
losis are asymptomatic. Clinical manifestations include painful
diverticular disease, diverticular hemorrhage, diverticulitis, and

complications of diverticulitis. Diverticular bleeding is one
of the most common causes of lower GI bleeding in older
adults, followed by bleeding from angiodysplasia.79 Approxi-
mately 10%–25% with diverticular disease have bleeding per
rectum.79 Diverticula are found more commonly on the left
colon; however, bleeding diverticula often originate from the
right colon. Diverticular bleeding is usually abrupt and painless,
often associated with mild abdominal cramping and passage of
blood clots or melena.79 The majority (70%–80%) of divertic-
ular bleeding stops spontaneously but one-quarter of patients
will have a recurrent episode.81 Patients with lower GI bleed-
ing require colonoscopic evaluation to diagnosis diverticulosis
and to exclude other causes of bleeding such as angiodysplasia,
infectious colitis, colonic polyps, and colon cancer. The treat-
ment for diverticular bleeding is usually conservative because
most bleeding spontaneously resolves.79 Approximately 3%–
5% of patients experience a massive bleed requiring blood
transfusion.79 In patients with active bleeding, a radionuclide
scan may localize the approximate site of bleeding. Arteriogra-
phy is more invasive but more specific in localizing the site of
bleeding. After localizing the bleeding, interventional radiol-
ogy techniques such as intraarterial infusion of vasopressin or
transcatheter embolization may achieve hemostasis. Surgery is
indicated in patients in whom conservative management fails
and who have recurrent or persistent bleeding.79

Diverticulitis occurs in 10%–20% of patients with diver-
ticular disease.82 Diverticulitis occurs most commonly in the
sigmoid colon and patients usually present with left lower quad-
rant abdominal pain often associated with peritoneal signs. In
patients with suspected diverticulitis, a CT scan of the abdomen
is highly sensitive and specific in acute diverticulitis.82 Double-
contrast studies and endoscopy with air insufflation are not
recommended because of the risk of perforation.79 The treat-
ment in mild cases is bowel rest, oral hydration, and oral
broad-spectrum antibiotics with amoxicillin and clavulanic
acid or trimethoprim-sulfamethoxazole with metronidazole
for anaerobic coverage.82 Ciprofloxacin may be a substitute for
trimethoprim-sulfamethoxazole, and clindamycin is a substi-
tute for anaerobic coverage.82 Severe cases or lack of improve-
ment with outpatient treatment may require hospital admis-
sion for intravenous antibiotics, bowel rest, and intravenous
hydration. Patients who respond to conservative management
should have a colonic evaluation 8 weeks following the reso-
lution of symptoms to exclude other conditions such as colon
cancer.79 Approximately 15%–30% of hospitalized patients do
not respond to conservative management and require surgery.82

Complications of diverticulitis that may require surgical inter-
vention are diverticular abscess, fistula, intestinal obstruction,
and free colonic perforation.79

Ischemic Bowel Disease

Ischemic bowel diseases occur when blood flow is diminished
to the mesenteric circulation. Intestinal ischemia is classified
into acute mesenteric ischemia, chronic mesenteric ischemia,
and colonic ischemia.83 Colonic ischemia is the most common
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vascular disorder in the elderly. Risk factors include atheroscle-
rosis, hypotension, embolism, and aortic surgery.83 The most
common sites of colonic ischemia are the splenic flexure,
descending colon, and sigmoid. Patients usually present with
sudden onset of mild left lower quadrant abdominal pain and
bloody diarrhea.83 Colonoscopy is the procedure of choice to
diagnosis ischemic colitis and exclude other causes such as
inflammatory bowel disease, infectious colitis, diverticulitis,
and colon cancer. The initial treatment of colonic ischemia
is supportive management including monitoring, bowel rest,
hydration, and administration of systemic antibiotics. In mild
cases, colonic ischemia is reversible and clinical symptoms sub-
side in 24–48 hours followed by mucosal healing within 1–
2 weeks.83 Only 5% of patients have recurrent episodes that
may result in chronic ischemic colitis, gangrene, perforation,
or strictures.83 Resection is usually indicated in these patients
with irreversible mucosal damage. Colonic infarction is a surgi-
cal emergency and patients may present with fever, leukocytosis,
abdominal rebound, or guarding.83

Acute mesenteric ischemia occurs when there is decreased
blood flow to the superior mesenteric artery, which affects
the small intestines and possibly the right half of the colon.
Approximately 50% of cases results from superior mesenteric
artery embolus. It is most commonly seen in elderly patients
with cardiovascular disease such as congestive heart failure,
cardiac arrhythmia, myocardial infarction, and hypotension.
The hallmark of acute mesenteric ischemia is that patients
usually complain of severe abdominal pain but have a rel-
atively benign abdominal examination.83 The development
of an acute abdomen (rebound and guarding) usually indi-
cates that ischemia has progressed to infarction. Clinicians
need to have a high degree of suspicion to make the diag-
nosis before infarction occurs. Other signs of ischemia may
include abdominal distension and GI bleeding.83 Laboratory
studies may show leukocytosis and metabolic acidosis. Initial
plain radiographs of the abdomen may be normal, radiological
signs such as thumbprinting, ileus, and intramural air suggests
that infarction may have occurred.83 Angiography can be used
to assess the circulation and detect the presence and site of
emboli and thromboses. An angiographic catheter may then be
used to administer intraarterial vasodilators or thrombolytics
to improve blood flow.83 The treatment for superior mesenteric
artery embolus is surgical embolectomy.83 Exploratory laparo-
tomy is performed in patients with an acute abdomen to remove
necrotic bowel and restore blood flow.83 The prognosis is poor
for acute mesenteric ischemia, with an average mortality rate
of 71%.84
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Serious Infections in the Elderly

David Alain Wohl, MD

INTRODUCTION

Diseases caused by infectious pathogens are a major cause
of illness and death among the elderly.1 Many of the most
serious infectious diseases have a predilection for those at the
extremes of age – individuals with relatively deficient immune
function. In addition, infections common to persons of all
ages can be devastating when they occur in those of more
advanced age. Elderly individuals also are frequently found in
environments, such as hospitals and nursing facilities, where
antibiotic-resistant organisms are prevalent and indwelling
catheters breech the protection offered by an intact integu-
ment. On the other end of the functionality spectrum, many
older individuals are active and may spend their postretirement
years traveling to locales where they are exposed to exotic organ-
isms. Similarly, many elders are sexually active and remain at
risk for sexually transmitted infections, especially when estab-
lishing new intimate partnerships.

Compounding their increase in risk of infection, older indi-
viduals may suffer from delays in diagnosis as their infections
often present atypically. Infectious diseases in older persons
frequently present without fever or leukocytosis and can be
challenging to detect and localize – especially in those who
suffer from cognitive impairments. Therefore, the diagnostic
approach must be modified when the patient is elderly, and
the clinician must appreciate the unique characteristics of this
growing population.

THE ELDER HOST

Immune function changes with age and during advanced age
can begin to falter. Both humeral and cellular immunity can
wane during senescence.2,3 Memory T-cells, primed by prior
antigen exposure, proportionally increase whereas the pool of
naı̈ve T-cells, responsible for responses to new antigens, declines

coincident with the progressive involution of the thymus
that occurs during aging.4,5 CD8+ cells also diminish, as do
immunoglobulin M memory B cells, further reducing the abil-
ity to contain infections.4–7 Vaccine responses become muted
along with delayed hypersensitivity in older persons.8,9 The
important barriers to infection such as skin and mucosal sur-
faces also weaken. Skin thins and glandular secretions decrease,
and along with age-related immune deficits, raise the risk for
soft tissue infection and/or systemic spread. Concomitant ill-
nesses can also enhance risk of infectious diseases. Conditions
common in the elderly including diabetes mellitus, malignan-
cies, chronic obstructive pulmonary disease, prosthetic joints,
and bladder emptying disorders are associated with a higher
incidence of infections. Immunosuppressive drugs used in the
treatment of connective tissue diseases and other conditions
common in the aged further raise the risk of infection. Malnu-
trition secondary to comorbid disease, poverty, poor dentition,
or other causes of inadequate caloric intake further reduces
host defenses against infection.

THE ENVIRONMENT

Approximately 5% of persons older than 65 years of age
reside in a nursing facility but the rate increases to almost
20% by age 85 years.2 Hospitalization rates for individuals
aged 65 years and older are three times that of the gen-
eral population.10 In addition, many elderly individuals reg-
ularly attend clinics or require hospitalization at some point.
These encounters increase the risk colonization with infectious
pathogens, including those resistant to antimicrobials such as
methicillin-resistant staphylococci, exposure to outbreaks of
endemic infections such as tuberculosis (TB) and nosocomial
infectious diseases like Clostridium difficile. The illnesses that
attend advancing age often lead to instrumentation, catheteri-
zation, and surgery – each of which carries a risk of infection.
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Table 22.1. Factors Increasing Vulnerability to Infectious
Diseases during Aging

Host Environment

Immunological Nursing home residence

↓ Naı̈ve T cells Hospitalization

↓ CD8 + cells Instrumentation

↓ IgM memory B cells Exposure to drug-resistant
organisms

Skin thinning and breakdown Exposure to endemic infectious
diseases during travel

↓ Glandular secretions

↓ bCough reflex

Cognitive impairment

Malnutrition

Poor dentition

Tobacco use

Poverty

Few hospital admissions of elderly patients do not include a uri-
nary catheter and intravenous line and many also entail even
more invasive diagnostic and therapeutic procedures – further
contributing to infection risk. Table 22.1 summarizes factors
related to increased vulnerability to infection during aging.

APPROACH TO THE ELDERLY PATIENT WITH
SUSPECTED INFECTIOUS DISEASE

The diagnosis of infectious diseases in elderly patients can be
challenging. Classic features of some infections such as fever
and leukocytosis may be absent in older individuals even during
fulminant infection, dangerously delaying diagnosis.11 Approx-
imately 40% of older adults may not mount a febrile response to
serious infection.12 Therefore, small elevations in temperature
above individual baseline should be concerning and fevers of
38.3◦C should be considered alarming.13 Localizing symptoms
of infection may be subtle, and impaired cognition because
of dementia or as a manifestation of the infection may render
the patient unable to describe symptoms accurately. Delirium,
in particular, is common during infection in the elderly.14 In
addition, infections among older patients can present atypically
with vague aches, anorexia, or confusion as the only indication
that an acute illness is present. A high degree of suspicion for
underlying infectious processes is necessary when older indi-
viduals present with such subtle changes. Failure to consider
adequately the possibility of infection in the elderly patient
and overreliance on indicators of infection that are more com-
mon among younger patients can lead to tragic misdiagnosis
of potentially treatable conditions.

Among more functional older patients, a complete travel
and sexual risk behavior history-taking is mandatory. Elderly
individuals are increasingly traveling to areas where endemic

infectious diseases may be encountered. This includes domestic
as well as international travel. Many elderly individuals remain
sexually active into their 80s and 90s and assumptions regarding
sexual orientation and monogamy can be dangerous and inter-
fere with disease prevention and treatment efforts. The Centers
for Disease Control and Prevention recommends that human
immunodeficiency virus (HIV) testing should be ordered at
least once for all persons seeking health care who are aged
13–65 years.15 Many experts believe that testing should con-
tinue to be offered to those older than 65 years of age if they
remain sexually active and at risk of acquiring HIV infection.
Repeated testing is always warranted in persons with continued
higher-risk behaviors.

MAJOR INFECTIOUS DISEASES

Urinary Tract Infections

Bacterial infection of the urinary tract is the most common bac-
terial infection in older adults and is the major source of bac-
teremia in this population.16 Urinary catheters – both urethral
and condom types – greatly increase urinary tract infection
(UTI) risk.11 Furthermore, host factors including neurogenic
bladder, prostate enlargement in men, and vaginal atrophy and
increase in vaginal pH in women can foster bacterial coloniza-
tion that predisposes to UTI.11 Frequent bladder emptying is
protective against urinary infection; however, with aging the
volume of urine required to sense a need to void increases and
many elderly patients have reduced urinary flow because of
poor fluid intake, obstruction and/or decreased bladder con-
tractility, which further fosters bacterial colonization of the
urine .17

Clinical Manifestations/Diagnosis
Classic symptoms of UTI such as dysuria, urinary frequency

and urgency, suprapubic tenderness, and fever are telltale when
present. As mentioned previously, however, some or all of these
symptoms may be absent despite serious UTI. Atypical presen-
tation of UTI with nausea, vomiting, dehydration, and confu-
sion are common.18,19 Urinalysis of a clean catch urine spec-
imen demonstrating pyuria, increased leukocyte esterase, and
nitrite is highly suggestive in the setting of the aforementioned
clinical presentations. Confirmation of infection with urine
culture also permits guidance of antibiotic therapy. Blood cul-
ture should be obtained in patients with more concerning acute
illness to assess for urosepsis.

Quantitative clean catch urine culture revealing 100,000
CFU/mL or greater (for women, confirmed on repeated testing)
in persons without symptoms of UTI is considered evidence of
asymptomatic bacteriuria. Asymptomatic bacteriuria is com-
mon in elderly patients, especially women and has been linked
to institutionalization, bladder-emptying disorders, diabetes,
and prior UTI.20

Management
Gram-negative organisms are the most commonly cul-

tured UTI pathogens and empiric therapy should broadly
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be directed toward these organisms until culture results
return.18,21 Patients with indwelling urinary catheters are also
at increased risk for Enterococcus and, in such patients, coverage
of this Gram-positive organism may be prudent. Detection of
Staphylococcus aureus in the urine raises concern for endovas-
cular infection such as endocarditis because this organism is
often spread to the urine hematogenously. Echocardiography
and blood cultures are indicated when S. aureus is retrieved
from clean catch urine.

Treatment of asymptomatic bacteriuria has not been de-
monstrated to have an impact on morbidity or mortality and
is generally not recommended.16 Removal of urinary catheters
should be considered and the need for such catheters regularly
assessed. Following antibacterial treatment, typically for 7–14
days, repeated urine analysis and culture can be obtained to
demonstrate clearing of the organism and resolution of pyuria.

Candida is not infrequently encountered in the urine
of elderly hospitalized patients, especially those treated with
broad-spectrum antibacterials. In most cases, treatment is
unnecessary; however, in patients who are immunocompro-
mised, exhibit symptoms of UTI, or are in need of urological
instrumentation, treatment of candiduria should be strongly
considered.

Bacterial Pneumonia

Respiratory infections are a leading cause of infectious disease–
associated deaths among older individuals and can be acquired
in the community or at nursing/medical facilities.1 A num-
ber of factors conspire to raise the risk of pneumonia in the
elderly, including a decline in pulmonary function, diminished
cough reflex, reduced mucociliary transport, and decreased
lung elasticity.2,22,23 These mechanical factors lead to trap-
ping of air, diminished ability to clear oral secretions, and
colonization of pharynx with pathogenic bacteria.23 Aspira-
tion of such secretions is a major cause of pneumonia among
elderly patients with impaired swallowing and/or cognition and
is exacerbated by poor dentition. Prior or current smoking and
its sequelae, including chronic obstructive pulmonary disease,
further enhance the risk of respiratory infections among older
patients.

Clinical Manifestations/Diagnosis
As with other infections in the elderly, pneumonia may

not be heralded by the usual signs and symptoms. Cough may
not be prominent, fever can be absent or mild, and shortness
of breath subtle. Nonspecific symptoms of confusion or other
mental status change, lethargy, and falling may be the only indi-
cations that something is amiss.24,25 A high index of suspicion
is required and a chest radiograph should be obtained when
the physician is confronted with such changes. X-rays often
reveals an infiltrative process; however, absence of an infiltrate
on the film does not preclude pneumonia because dehydra-
tion may minimize radiographic evidence of infection.26 The
presence of a cavity suggests anaerobic abscess, TB, or mycotic
infection. Sputum analysis, although potentially valuable in

the identification of causative organisms, is rarely available as
older individuals may be unable to cooperate with specimen
collection or expectorate. When respiratory secretions can be
obtained, Gram stain and routine bacterial culture should be
performed. Blood cultures may also yield an organism asso-
ciated with pneumonia. Pulse oximetry and, in some cases,
arterial blood gas level should be measured to assess oxygena-
tion status. Viral and other atypical pneumonias, malignancy,
and pulmonary embolus need to also be considered in the dif-
ferential diagnosis of the older patient in whom pneumonia is
suspected.

Management
Treatment of bacterial pneumonia should be guided by

sputum Gram stain and culture. Given the difficulty of estab-
lishing a specific bacterial cause of pneumonia via sputum
analysis and the seriousness of such infections in elderly
patients, empiric therapy directed at the likely culprits is pru-
dent and recommended.27 Delays in the initiation of therapy
risks progression of disease and, therefore, treatment should
begin within hours of presentation.28 For community-acquired
pneumonia, Streptococcus pneumoniae, Hemophilus influenza,
enteric Gram-negative bacilli, influenza, and other respira-
tory viruses are most common; however, S. aureus and atypi-
cal organisms such as Mycoplasma, Legionella, and Chlamydia
also occur.29 Legionella can be acquired in the community or
nosocomially and urine testing for Legionella antigen can assist
in the diagnosis of this infection. Patients residing in nursing
homes more commonly experience pneumonia caused by the
enteric Gram-negative organisms, oral aerobes and anaerobes,
and S. aureus.2 These organisms (see Table 22.2) are respon-
sible for the lion’s share of pneumonia in the hospitalized
patient but more unusual organisms including Acinetobacter
and Pseudomonas may also cause disease. Obviously, those
patients who are more ill and those unable to tolerate oral
intake require inpatient care and intravenous administration
of antibiotics. Treatment of most bacterial pneumonia lasts for
7–14 days.

Antibiotic choice must be guided by host and environmen-
tal factors such as concomitant illnesses, risk of aspiration, and
setting in which the patient resides.27 Broader coverage – tak-
ing into account drug-resistant organisms and anaerobes – is
typically indicated in institutionalized patients compared with
those who live at home who may be able to be treated initially
with an antipneumococcal fluoroquinolone, third generation
cephalosporin, or macrolide, depending on local drug suscep-
tibility patterns. Detection of a specific organism can lead to
the narrowing of antibiotic therapy. Failure to detect improve-
ment during therapy may indicate that the selected therapy
is suboptimal and that a change in antibiotics is required. In
such cases, the presence of underlying immunodeficiency, such
as that from HIV infection, and atypical infections caused by
fungi or P. jiroveci (formerly carinii), should be considered.

Patients with pneumonia who are moderately-to-severely
ill should be hospitalized. Findings associated with poor prog-
nosis in elderly patients with community-acquired pneumonia
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Table 22.2. Causes of Pneumonia in the Elderly [2]

Community Acquired Nursing Facility Associated Hospital Associated

S. pneumonia Enteric Gram-negative bacilli Enteric Gram-negative bacilli

H. influenzae Oral aerobes and anaerobes Oral aerobes and anaerobes

Enteric Gram-negative bacilli S. aureus S. aureus

S. aureus S. pneumonia S. pneumonia

Legionella pneumophila H. influenzae Legionella pneumophila

Mycoplasma pneumoniae Moraxella catarrhalis Moraxella catarrhalis

Chlamydia pneumoniae Influenza Pseudomonas spp.

Influenza Other respiratory viruses Acinetobacter spp.

Respiratory syncytial virus Stenotrophomonas spp.

Other respiratory viruses Influenza

Pneumocystis jiroveci Other respiratory viruses

include PaO2 <60 mm Hg, O2 saturation <90%, altered
mental status, heart rate higher than 125 beats/minute, respi-
ratory rate higher than 30/min, hypo- or hyperthermia, leuko-
cytosis or leukopenia, anemia, hyponatremia, hyperglycemia,
multilobar infiltrates, and pleural effusion.11 In addition, older
patients with pneumonia and significant comorbid diseases
such as malignancy, immunodeficiency, renal or hepatic insuf-
ficiency, or cardiovascular disease may also require inpatient
monitoring.

INFLUENZA

Influenza is a cause of viral pneumonia, occurring generally in
the winter months in the United States. Recent data suggest that
the virus thrives in cool temperatures with limited humidity –
accounting for its seasonality.30 Community and institutional
acquisition occur under these conditions because this is a highly
infectious virus with an incubation period of only 2–3 days.
The infection and its complications can be lethal in elderly
individuals.

Clinical Manifestations/Diagnosis
As in bacterial pneumonia, elderly patients with influenza

may present atypically with the triad of cough, fever, and acute
onset less evident than mental status alteration, generalized
malaise, and other nonspecific complaints.31 Among patients
living in confined settings, the report of a similar illness or
actual influenza among other residents or staff is an impor-
tant epidemiological clue. Secondary bacterial infection with
streptococci or staphylococci occurs and typically manifests as
a period of worsening of disease after an initial improvement.
The chest radiograph may demonstrate bilateral infiltrates –
suggestive of a viral pneumonia. In addition, the diagnosis can
be facilitated by viral culture of respiratory secretions and rapid
antigen testing of a nasopharyngeal swab.

In travelers returning from Asia, it is important to assess
for infection with more virulent strains of influenza or severe
adult respiratory syndrome.

Management
Antiviral drugs active against influenza include amanta-

dine and rimantadine – both of which cover only influenza A –
and oseltamivir and zanamivir, which cover both influenza A
and B.32,33 The effectiveness of these agents depends on their
timely administration, and there is little evidence that they are
beneficial when administered beyond 48 hours after the start
of symptoms. Selection of antiviral therapy, when appropriate,
should be determined by epidemiological and toxicity factors.
Cost may also be a consideration given the wide disparities in
expense between the older and newer agents. Both oseltamivir
and zanamivir can be used as prophylaxis in elderly unvacci-
nated patients who are exposed to influenza.

Influenza vaccination is effective at reducing the morbidity
and mortality rates associated with influenza and is recom-
mended annually for those 65 years and older and younger
individuals with chronic medical conditions or who reside in
confined settings.34,35 The vaccine contains killed virus and
cannot cause influenza.

Pulmonary Tuberculosis

More than half the cases of TB in the United States are diagnosed
in individuals 65 years of age or older.36 Age-related waning of
cellular immunity, comorbid conditions, immunosuppressant
medications, and malnutrition increase the risk of reactivation
of latent TB in the elderly. In addition, failure to administer
isoniazid to older individuals with a positive tuberculin skin
test because of fears of hepatotoxicity may also increase the
risk of future reactivation of TB. Primary acquisition of TB
also occurs among the elderly and transmission of TB within
nursing facilities is well documented.37
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Clinical Manifestations/Diagnosis
Pulmonary TB presents generally as a nonacute illness char-

acterized by weight loss, fever, night sweats, and cough. Some
patients may have hemoptysis. Nonspecific constitutional com-
plaints may mask the more classic symptoms, and the diagnosis
of TB should be considered in elderly persons with “failure to
thrive.” Chest radiographs, tuberculin skin testing and spu-
tum stain, and culture are the foundations of the diagnostic
workup for pulmonary TB. Chest films may reveal an area of
infiltration – often in the upper lobes – or a cavitary lesion
but patterns similar to bacterial pneumonia can also be seen.38

The diagnosis is made microbiologically with the culture of
sputum for Mycobacterium tuberculosis. The specimen should
undergo an acid-fast stain and be plated on specialized media.
Unfortunately, sputum may be difficult to collect and it may
take 6 weeks for the culture to grow sufficiently. In some cases,
bronchoscopy may be required to obtain specimens for stain
and culture. Given the difficulty of establishing a quick diagno-
sis, empiric therapy is a consideration when suspicion of TB is
high, such as in a patient with a classic chest film and a positive
tuberculin skin test. Rapid tests for TB are now available and
these molecular assays may be of use in some patients.39 They
are generally used to confirm the presence of TB in respiratory
specimens that reveal AFB. The use of these assays in acid-fast
bacilli–negative smears, although not approved for such use
by the U.S. Food and Drug Administration (FDA) is tempting
in cases in which TB is suspected despite the smear result and
a positive result would be considered strong evidence of the
infection.

Tuberculin skin testing is useful for determining prior expo-
sure to TB. As the test relies on cellular immune responses,
the false-negative rate of the test increases during advanced
age. In some individuals, skin testing itself can boost immune
responses to tuberculin such that repeated testing will become
positive – giving the appearance of a conversion in the test from
initially negative to positive.40 In settings where skin testing for
TB is performed on a regular basis, a two-step procedure at
initial intake is advisable. If the initial reaction is negative, a
repeated skin test is done 2–3 weeks later and the second result
is considered final. Bacillus-Calmette-Guérin vaccination may
produce skin reactions to tuberculin. For those who received the
vaccine as a child, the cross-reactivity to the skin testing should
wane by adulthood and not be a significant factor in elderly
individuals. Those who receive Bacillus-Calmette-Guérin vac-
cination as adults should have skin testing done several months
after vaccination to establish a baseline test reaction size. Subse-
quent skin testing can be compared with this baseline result and
increases of greater than 15 mm should be considered positive
in persons older than 35 years of age.

Gamma-interferon assays of blood are also used to
detect latent TB and are now available through commercial
laboratories.41,42 There are limited data on the accuracy of this
assay in the elderly but a positive result indicates prior expo-
sure. The Centers of Disease Control and Prevention have pub-
lished recommendations regarding the use of the interferon-γ

assay QuantiFeron-TB Gold and these state that the test can
be used in all circumstances in which tuberculin skin testing is
performed.43

All patients with either latent or active TB, regardless of age,
should be tested for HIV infection.

Management
The therapeutic management of pulmonary TB in the

elderly patient is not different from that in younger patients.44

As discussed previously, empiric therapy for TB may be
considered in patients with an illness consistent with pul-
monary TB, especially when the sputum reveals acid-fast
bacilli. Drug therapy typically consists of four drugs (isoniazid,
rifampin, pyrazinamide, and ethambutol) administered for
2 months. Provided drug susceptibility testing indicates sen-
sitivity to isoniazid and rifampin, treatment can be whittled to
these two agents for the remainder of the course. As polyphar-
macy is common in many elderly patients, care must be taken
to avoid drug–drug interactions between TB and other med-
ications. Monitoring for drug toxicity, especially changes in
hepatic transaminases (alanine aminotransferase and aspartate
aminotransferase), is prudent. In general, aspartate amino-
transferase or alanine aminotransferase elevations up to five
times normal can be tolerated if the patient is free of hepatitis
symptoms and up to three times normal if there are signs or
symptoms of liver toxicity.45 When treatment-limiting hepatic
toxicity occurs, expert consultation should be sought so that
reintroduction of therapy can be considered. Patients receiv-
ing ethambutol should have a baseline ophthalmology evalua-
tion and be questioned monthly regarding visual disturbances
because this drug can cause optic neuritis. Monthly ocular
evaluations are recommended for patients taking doses greater
than 15–25 mg/kg, patients receiving the drug for longer than
2 months, and any patient with renal insufficiency.

Latent TB should be treated in elderly individuals.45,46

In one study, the risk of isoniazid-associated hepatotoxicity
increased with age and was 2.3% among those aged 50 years or
older.47 More recent data indicate the risk of isoniazid-related
hepatitis was generally rare with only 1 case per 1,000 per-
sons; however, the incidence was not analyzed according to
age.48 Current guidelines recommend that age not be consid-
ered when deciding to treat latent TB.46 Importantly, alcohol
raises the risk of the isoniazid-related hepatitis and all patients
on this drug need to be warned to abstain. Peripheral neuropa-
thy occurs in up to 2% of patients taking isoniazid and this can
be prevented by pyridoxine supplementation.49,50

Herpes Zoster

Herpes zoster, or shingles, is a common condition associated
with advancing age. It is also a commonly misunderstood dis-
ease by both patients and clinicians. The causative organism
is the varicella zoster virus (VZV). This virus is the same one
that causes chickenpox in younger persons and, like all her-
pes viruses, remains latent within the body following initial
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infection. In the case of VZV, the virus resides in the dor-
sal root ganglion where it can remain without causing illness.
With diminished immune function subsequent to aging, drugs
or illness, the virus can be activated and lead to the clinical
syndrome known as shingles.51

Clinical Manifestations/Diagnosis
As opposed to the indistinct, if not misleading, presenta-

tion of other infectious diseases in the elderly, herpes zoster
almost always announces itself with a constellation of clas-
sic symptoms. The illness starts with a 2–7 day prodrome of
tingling and pain at the site where soon thereafter an ery-
thematous rash emerges in an area restricted to 1–2 adjacent
dermatomal regions and does not usually cross the midline.51

The rash matures quickly, first becoming papular and then
vesicular coincident with an increased intensity of pain and
burning. Within 2 weeks, the lesions crust and begin to fade,
although they may leave permanent scars. Serious systemic ill-
ness is rare although fever, weakness, and anorexia can occur.
Involvement of multiple dermatomes, crossing of the midline
by lesions, and continued emergence of new lesions suggest
more profound immunodeficiency.51–53

Although the clinical presentation is usually sufficient to
establish the diagnosis of herpes zoster, laboratory confirma-
tion can be achieved by testing of the vesicle fluid for the
presence of VZV – either via viral culture, polymerase chain
reaction, or Tzanck smear.

Unusually herpes zoster can involve the eye, either exter-
nally or at the retina. Zoster lesions at the tip of the nose is
an indication of involvement of cranial nerve V. Myelitis and
encephalitis are rare, but serious, complications. The most com-
mon complication of shingles is postherpetic neuralgia (PHN).
Continued pain and hypersensitivity at the area of the rash con-
tinues during PHN and can last up to a year.54

Management
A number of oral antivirals including acyclovir, valacy-

clovir, and famciclovir are active against VZV and can be used
to reduce the duration of illness.51 These are most effective in
reducing the time to lesion crusting and acute pain resolution
when initiated within 72 hours of the onset of the rash. Prompt
valacyclovir and famciclovir treatment may also shorten the
duration of PHN. Treatment with antivirals should continue
until crusting of all the lesions occurs – generally 7–10 days.

Persons with active lesions are infectious and can trans-
mit VZV to those who have not previously been exposed to
or vaccinated against the virus. Person with a clear history of
chickenpox are at no risk of infection (even if pregnant) and
need not take any special precautions regarding VZV. Crusting
of the lesions is associated with a marked reduction in infec-
tiousness.

The management of PHN is often difficult. Topical thera-
pies including anesthetics, and capsaicin can be used; however,
systemic therapy with narcotics, anticonvulsant drugs (e.g.,
gabapentin) or antidepressants (e.g., nortriptyline, amitripty-
line, desipramine, and sertraline) may be required.55 Intransi-

gent cases of PHN should be referred to a pain management
specialist.

As described in chapter 33, prevention of herpes zoster
is possible with a newly FDA-approved zoster vaccine. This
vaccine is manyfold more potent than that used for immunizing
previously uninfected individuals and is approved for use in
immunocompetent persons without a history of shingles who
are older than 60 years.55,56,56a Use of the vaccine has been
found to reduce the risk of herpes zoster by more than 50%.56

A mild varicella rash can occur as an adverse effect of the
vaccine.

Methicillin-Resistant Staphylococcus aureus

Methicillin-resistant S. aureus (MRSA) is a major cause of
nosocomial infections including skin and soft tissue infec-
tions, septicemia, endovascular infections, and infections of
indwelling catheters or implanted prosthetic devices.57 The
spread of MRSA in health care settings has had a signifi-
cant impact on both clinical outcomes and health costs.58

Hospital stays are prolonged, and mortality is higher among
those with this infection. Risk factors associated with hospital-
acquired MRSA include prolonged hospitalization (often more
than 14 days), preceding antimicrobial therapy (especially with
cephalosporins or fluoroquinolones), presence in an intensive
care unit or burn unit, hemodialysis, surgical site infection, and
proximity to a patient colonized or infected with MRSA.58 As
many, if not most, hospital inpatients are elderly, MRSA can be
considered a major infection in this population. Furthermore,
there is a great potential for the spread of MRSA within nursing
facilities given the high rates of colonization with the organism
among residents of such facilities.

Recently, community-acquired (CA) MRSA infections are
becoming more common. Studies performed between 1997 and
2001 demonstrate that 12%–22% of all staphylococcal isolates
in patients presenting from community settings were methi-
cillin resistant.59 In a study performed in 2004, 59% of staphy-
lococcal isolates obtained strictly from skin and soft tissue
infections were characterized as CA-MRSA.60 Risk factors that
have been associated with CA-MRSA infection include African-
American race, HIV infection, antibiotic therapy within the
past 6 months, and skin trauma.61

Clinical Presentation/Diagnosis
MRSA colonizes the nasal mucosa and oropharynx but

may also be found on the skin. Colonization itself does not
cause illness, but it does increase the risk of subsequent disease
from the organism. The clinical manifestations of MRSA infec-
tion are protean and include skin and soft tissue infections,
pneumonia, endovascular infections, and joint infections.57,58

CA-MRSA frequently presents as a boil or skin abscess that is
painful and erythematous. Clinically, it is impossible to distin-
guish between MRSA and other bacterial causes of these infec-
tions. Culture of the organism from infected tissue or blood
is the basis of diagnosis. Given the aggressive nature of many
staphylococcal infections, however, a high level of suspicion
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Table 22.3. Antibiotic Options for MRSA

Antibiotic Route Indications Routine Dose Major Side Effects

Trimethoprim-
Sulfamethoxazole
(Septra, Bactrim)

PO, IV Skin and soft tissue infections. Not
specifically FDA approved for
infections resulting from MRSA.

1 double-strength tablet
(160 mg TMP/800 mg
SMX) po bid

Anemia, neutropenia, rash,
pruritus, Stevens–Johnson
syndrome. Not recommended
during the third trimester of
pregnancy.

Minocycline (Minocin) and
Doxycycline (Doryx)

PO Skin and soft tissue infections. Not
specifically FDA approved for
infections resulting from MRSA.

100 mg po bid Photosensitivity, rash. Not
recommended for use during
pregnancy.

Clindamycin (Cleocin) PO, IV Skin and soft tissue infections,
bone infections. Not specifically
FDA approved for infections
resulting from MRSA.

300–600 mg po tid-qid Rash, Clostridium difficile colitis

Rifampin (Rifampicin) PO Should not be used as a single
agent. May be used in
combination for treatment
and eradication of MRSA.

600 mg po qd Rash, liver inflammation. High
frequency of drug–drug
interactions.

Vancomycin (Vancocin) IV Endocarditis, bacteremia,
bone/joint infections.

1000 mg q 12 h Hypersensitivity reactions, red
man syndrome.

Quinupristin – Dalfopristin
(Synercid)

IV Skin and soft tissue infections. 7.5 mg/kg q 8–12 h Arthralgias, myalgias.

Linezolid (Zyvox) IV, PO Skin and soft tissue infections,
pneumonia.

600 mg q 12 h Bone marrow suppression.
Note: not recommended for
routine oral use because of
potential for inducing resistance,
toxicity, and high cost.

Daptomycin (Cubicin) IV Skin and soft tissue infections. 4–6 mg/kg q day Myopathy.

should be maintained in the presence of predisposing con-
ditions such as defects in phagocytic function and diabetes
mellitus.

As mentioned previously, a common error in the man-
agement of endovascular infections caused by S. aureus is the
assumption that detection of this organism in the urine indi-
cates only a UTI. Isolation of this organism in the urine should
prompt evaluation for the presence of endocarditis or other
endovascular infection as this organism commonly enters the
genitourinary system hematogenously.

Management
Drainage of infected material and antibiotics are the main-

stays of therapy. Skin and soft tissue abscesses require surgical
drainage and adjunctive antibiotic therapy. Nonsurgically man-
aged MRSA infections require appropriate antibiotic therapy.
There are different drug susceptibility profiles for MRSA seen
in hospital- compared with community-acquired isolates.62

There is also a difference in patterns of drug resistance depend-
ing on geography. It is, therefore, important to tailor treat-
ment according to regional antibiotic susceptibility patterns
(see Table 22.3). In some cases, drugs such as trimethoprim-
sulfamethoxazole and doxycycline can be used to treat a drained
abscess. Other infections, resulting from MRSA, may require
more active agents against the organism.

In general, vancomycin is active against MRSA. There are
reports of some strains of S. aureus with reduced susceptibil-
ity to vancomycin but these are rare, show only intermediate
resistance to this drug, and retain susceptibility to the newer
classes of antistaphylococcal antibiotics: the oxazolidinones,
quinupristin/dalfopristin, the cyclic lipopeptide daptomycin,
and the glycylcycline tigecycline.63 These alternatives are typi-
cally used when vancomycin is not tolerated.

Newer approaches to therapy involve decolonization to pre-
vent person-to-person transmission and to break the cycle of
recurrent outbreaks of MRSA skin and soft tissue infections in a
single individual. Currently no clear consensus guidelines exist
and evidence from controlled trials is limited; however, gen-
eral measures include intranasal mupirocin, topical antiseptic
washes (i.e., chlorhexidine gluconate) during daily showers and
weekly Clorox baths (approximately 0.25 cups per bath with a
10 minute soak). One recent encouraging study utilized a triple
approach with an oral regimen of rifampin and doxycycline,
intranasal 2% mupirocin ointment, and 2% chlorhexidine glu-
conate for washing.64 In this study, 112 hospitalized patients
who were colonized with MRSA were randomized to receive
this decolonization therapy for 7 days or no treatment. Of
those treated, 74% had negative MRSA cultures at 3 months,
whereas only 32% of those who were not treated were culture
negative at follow-up. Eight months later, 54% of those who
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were treated remained culture negative. This same study found
that in patients who were colonized with mupirocin-resistant
S. aureus at baseline treatment was nine times more likely to
fail.

Personal hygiene measures include keeping nails trimmed
short and scrubbed daily with soap, single-use only of bath
towels and garments, and washing clothes in hot water. If a
single patient has recurrent MRSA outbreaks then often oral
antibiotics are used in conjunction. Also, all members of the
household should be treated with the general decolonization
measures. Handwashing and other infection control measures
are essential to prevent the spread of MRSA, especially in insti-
tutionalized settings.

SUMMARY

The diagnosis and management of infectious diseases in older
persons can be challenging. Clinicians must be familiar with the
differences in clinical presentation among older and younger
patients. In addition, it is important that subtle indicators of
serious infection and impending clinical decompensation such
as hypothermia or leukopenia not be missed. Timely thera-
peutic intervention when infection is suspected is essential as
a delay in appropriate treatment, even for a few hours, can
have devastating consequences. As the population in the United
States continues to age, familiarity with the clinical presenta-
tion, diagnosis, and management of the major serious infec-
tions of elderly individuals becomes an increasingly critical
component of general medicine and primary care.
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Human immunodeficiency virus (HIV) affects the immune sys-
tem by the destruction of human T-helper cells, or CD4 cells. A
significant loss of CD4 cells depletes the body’s ability to protect
itself from “opportunistic infections,” creating the condition of
acquired immune deficiency syndrome (AIDS), usually when
the CD4 count falls below 200 cells/mm. The time from HIV
infection to death without the benefit of antiretroviral therapy
is currently 10–11 years in the average patient.1 Age as a host
factor influences the rate of HIV disease progression.2 Aging
is associated with a higher viral load following seroconver-
sion, more aggressive disease progression, shorter survival rates,
and increased intolerance of antiretroviral agents. Physiological
changes of aging such as involution of the thymus gland may
inhibit function of CD4 cells, and CD4 cell regeneration gener-
ally slows with age. There are other common changes with aging
that can affect disease progression. There is an increased risk of
autoimmune disorders, a decrease in renal and lung function,
neurological and psychological changes (such as depression
and dementia), and postmenopausal vaginal changes. Addi-
tionally, comorbidity and poor nutrition could affect disease
progression.

Although the term “elderly” is usually applied to patients
in the sixth decade, the Centers for Disease Control and Pre-
vention (CDC) defines elderly AIDS patients as those 50 years
and older. AIDS cases in persons older than 50 years, origi-
nating before 1989, were a result of contaminated blood trans-
fusions from 1978–1985, representing 6%, 28%, and 64% of
AIDS among persons aged 50–59 years; 60–69 years; and older
than 70 years, respectively.3 Subsequent voluntary donor defer-
ral and routine screening of blood donations since 1985 sig-
nificantly reduced cases associated with blood transfusions.
Unfortunately, the risk factors of men who have sex with men,
intravenous drug use, and heterosexual transmission began to
increase. The CDC data reports from 1991–1996 revealed 11%
of the total adult AIDS cases from that period were older than
50 years of age.3 Heterosexual contact was reported as the risk

factor responsible for a 94% rise in AIDS cases presenting with
opportunistic infections among men older than 50 years from
1991 to 1996. The number of AIDS cases in the United States
increased fivefold in the 50 year and older population from
1990 to 2001: 16,288–90,513, representing 19% of the AIDS
cases at the end of 2000. Current AIDS cases reported cumula-
tively through 2005 in the United States are as follows: 45–54
years: 1–576,643 or 16%; 55–64 years: 46,588 or 5%; older
than 65 years: 14,647 or 2% for a cumulative total of 23% of all
AIDS patients.4 Data indicated patients older than 50 years were
more likely to have wasting syndrome, HIV encephalopathy,
and severe immunosuppression at the time of their diagnosis,
with death more likely within 30 days.3,5

The epidemiology of HIV/AIDS because of highly active
antiretroviral therapy (HAART) has evolved into a decrease in
AIDS death rates and an increasing number of years of sur-
vival. This translates to an increase in the number of people
older than the age of 50 years who are living with HIV/AIDS.
Individuals diagnosed at a younger age and living to an older
age, in addition to the number of adults older than age 50 years
with newly diagnosed HIV/AIDS, will have an impact on pre-
vention and clinical practice. Other age-related sociological
issues of aging can affect prevention, diagnosis, and treatment
issues related to HIV/AIDS. For example, reduced socializa-
tion, isolation, stigma, and grandparent caregiving issues can
affect stress, time management, and priorities related to one’s
own health maintenance. Studies have shown that the high-
est proportion of respondents indicating stigma issues were
older adults6 and that older adults were less likely to disclose
their HIV status to relatives, partners, church members, and
neighbors.7 The phenomenon today of grandparents raising
grandchildren often becomes a higher priority for the grand-
parent than personal health.8,9 Health care providers need to
be aware of high-risk behaviors among older adults, become
skilled at identifying symptoms of HIV/AIDS, and stay vigilant
about screening for HIV/AIDS and the risk factors.10
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Risk factors for the elderly population are similar to those of
the younger population. The greatest risk is unprotected sexual
behavior, dispelling the myth that older people are not sexually
active. Findings show that 71% of men and 51% of women
older than 60 years report that they are sexually active.11 Male-
to-male unprotected sex with an infected partner is the chief
risk behavior with this age group. Older men engaging in sex
with other men may have less self-identification as gay (“down
low” experience) and may be in denial about the risk of HIV.
Heterosexual transmission of HIV/AIDS among older adults
through unsafe sexual behavior has dramatically increased and
accounts for the largest percentage of AIDS cases among het-
erosexual groups. The popularity of medications such as Viagra
may contribute to these numbers. In addition, older adults are
less likely to practice safer sex with condoms, perhaps because
they do not need to practice birth control and they have a
lower perceived susceptibility to sexually transmitted diseases.
Studies have shown that approximately 20% of sexually active
older adults use condoms.12,13 Postmenopausal older women
are at a greater risk of HIV infection during intercourse than
younger women because of age-related physiological changes of
decreased vaginal lubrication and thinning of vaginal mucosa
resulting from estrogen loss and a decline in the immune
system.

Primary HIV prevention interventions and health educa-
tion materials targeted to the elderly is lacking.14,15 There has
been little public acknowledgement of HIV/AIDS as a con-
cern for older adults. Older adults do not see other older
adults in the media with HIV/AIDS.16 Although older adults
engage in risky behaviors, lack of perceived risk leads to fail-
ure to adapt safer behaviors.17 A literature review of trans-
mission risks in older adults categorized findings into individ-
ual and system-failure-related risks with factors of inadequate
HIV transmission education, poor awareness and risk percep-
tion, and insufficient patient/provider communication.18 One
study found that older people had questions and were will-
ing to discuss these issues with their health care providers, but
no one asked them and they were uncomfortable broaching
the subject.19 Studies related to interest in HIV education for
older adults found that older adults would prefer HIV edu-
cation at senior centers and from their physicians and other
health care providers.15,16 A prospective clinical trial compar-
ing the impact of clinician-driven health education regarding
HIV during medical appointments versus standard of care con-
trol group demonstrated a significant decrease in unprotected
sex among the intervention group for those older than 18 years
of age.20 Thus, despite the paucity of available HIV preven-
tion programs, health care providers can provide much needed
awareness and education to their older adult patients. Older
adults need to know that they are at risk for sexually trans-
mitted diseases (including HIV) and strategies to prevent the
disease.

In the 1997 Skiest and Keiser survey study, 333 primary care
physicians in a large metropolitan U.S. city were more likely to
rarely or never ask their older than 50 years patients about HIV
risk factors or discuss risk reduction strategies with them.21 As

early as 1998, data suggested persons older than 50 years of
age were not receiving prompt testing for HIV infection fol-
lowing the onset of HIV-related illnesses. Physicians were less
likely to consider HIV infection among this population, result-
ing in missed opportunities for preventing disease progression,
opportunistic infections, death, and secondary HIV to unin-
fected individuals.3 Frank and open conversations regarding
sexuality and sexual practices and drug use among the elderly
are essential to encouraging prevention and HIV screening.

HIV presents in all age groups during acute infection, 1–
2 weeks after exposure, mimicking flu-like syndromes with
fever, muscle aches, myalgias, arthralgias, anorexia, nausea,
vomiting, diarrhea, and weight loss. Rashes and posterior cer-
vical adenopathy may be present. In the elderly, symptoms
of chronic HIV infection or AIDS may be hard to distin-
guish from common comorbid conditions including constitu-
tional signs of fatigue, weight loss, and anorexia. HIV infection
should be included in the differential diagnosis of neuro-
logical presentations of neuropathy, atherosclerotic dementia,
Alzheimer’s, and Parkinson’s disease. AIDS dementia presents
with early behavioral changes, possibly focal neurological signs
(i.e., weakness in the extremities), and, rarely, with aphasia.
Cerebrospinal fluid studies are positive for elevated proteins
and monocytic pleocytosis compared with Alzheimer’s patients
who lack behavioral changes and focal neurological signs early
in the disease; are aphasic, and have normal cerebrospinal
fluid. As AIDS dementia progresses, seizures, neuromuscular
tremors, peripheral neuropathy, and ataxia may occur. Alter-
nate presentations include pneumonia, varicella zoster virus,
tuberculosis, pneumocystis, candidias, cytomegalovirus, ane-
mia, thrombocytopenia, non-Hodgkin lymphoma, psoriasis,
and seborrheic dermatitis.22–27 Szerlip et al.28 proposed an
albumin/globulin ratio of less than 1.0 combined with a his-
tory of alcohol abuse or sexually transmitted disease should
prompt HIV screening for patients older than 55. Current
screening recommendations by the CDC advocate routine vol-
untary HIV screening as a normal part of medical practice,
similar to screening for other treatable conditions.29 Pneumo-
cystis presents with progressive dyspnea, fever, cough, and bilat-
eral chest x-ray infiltrates in all ages. Unfortunately, too often
this late-stage finding is the triggering event for HIV testing
in the elderly despite physician contact for other comorbid
conditions.30

As of this writing, there are no treatment guidelines for
the elderly.31 Because older patients are usually excluded from
clinical trials, controlled data are lacking in this group. Older
adults appear to have worse immune suppression at diagnosis,
more opportunistic infections, and shorter AIDS-free intervals
than their younger counterparts.4 Yung and Mo32 reported that
aging creates increased gene expression of CCR 1–5 (chemokine
receptors). CCR4 and CCR5 are the required coreceptors of
HIV-1 and HIV-2 isolates entry into T–cells and monocytes.
Chemokine receptor expression level closely relates to HIV
viral load (the number of copies of HIV viral particles per
milliliter of blood) and disease progression. Involution of the
thymus at approximately the age of 50 years has been found
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to inhibit CD4 cell function, possibly blunting CD4 response
to antiretroviral therapy. This would explain higher absolute
CD4 gains and shorter response time to antiretroviral therapy
in younger patients.8

Although few HIV drug studies have included older
patients, Dailly et al.33 published evidence of decreased clear-
ance with a standard dose of Nevirapine, a nonnucleoside
reverse transcriptase inhibitor used in HIV treatment in elderly
patients, suggesting therapeutic drug monitoring might be
advantageous in preventing drug toxicity in this population.33

Elderly patients with their lower creatinine clearance are at
increased risk of renal disease with certain antiretroviral drugs
such as Tenovir, a nucleoside reverse transcriptase inhibitor,
and Indinavir, a protease inhibitor. Additionally, comorbid
illness in the elderly increases the risk of polypharmacy and
pharmacological interaction between antiretroviral drugs and
drugs used for the treatment of heart disease, hyperlipidemia,
psychiatric illness, erectile dysfunction, and so forth.34,35 Cur-
rently, there are no Beers criteria assisting practitioners with
HIV medications.36 HAART has long been associated with
increased levels of serum lipids, impaired glucose metabolism,
and increased cardiovascular events. Orlando et al.34 reported
more cardiovascular, endocrine-metabolic and neurological
disorders in older patients on HAART than their younger
cohorts.

Older HIV patients appear to be at increased risk of cog-
nitive impairment compared with younger patients. Elderly
patients with detectable viral loads appear to be twice as likely to
have impairment as similarly aged patients with nondetectable
virus hindering the patient adherence to treatment regimens.37

In addition to antiretroviral therapies, recommendations are to
treat anemia, vitamin B12 deficiency, and testosterone deficien-
cies that may occur while providing good nutrition, exercise,
and mental/social stimulation.

In summary, medical providers should universally screen
adolescents, adults, and pregnant women for HIV. The symp-
tom of infected elderly patients, defined by age older than
50 years, may mimic common comorbidities of aging. Although
responsive to therapy, these patients need closer surveillance
than their youthful counterparts for liver, renal, metabolic,
endocrine, and hematological abnormalities while on HAART.
It is important to remember the appearance of the aforemen-
tioned abnormalities may have a higher incidence in the HIV
elderly than their noninfective cohorts because of the disease
itself. Finally, provider recognition of HIV infected seniors’
decreased socialization and increased isolation, and stigma of
the disease can affect their clinical outcomes.
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THE AGING KIDNEY

An age-associated decrease in renal mass is common, although
most studies done to explore this issue did not exclude indi-
viduals with comorbid conditions. Population selection and
design type have limited the assessment of renal changes in the
elderly, as many have used hospitalized or otherwise institu-
tionalized elders in a cross-sectional design.1 Interestingly, in
elderly patients who suffered traumatic death and in whom
renal disease and/or important comorbid conditions were
excluded, there was no significant decrease in renal mass.2,3 In
patients with decreased renal mass, the number of functioning
glomeruli decreases with a greater proportion lost in the cor-
tex and relative sparing of medullary glomeruli.4 Although the
number of glomeruli decline, the remaining glomeruli increase
in size.5 Consequently, any injury to remaining nephrons is
more consequential. There is an increase in glomerular hyalin-
ization or sclerosis in apparently healthy elderly individuals.6

Once again, the change in the number of glomeruli varies
greatly in elders, although the presence of glomerulosclerosis is
indicative of subclinical renal injury from comorbid conditions
affecting renal structure.1

RENOVASCULAR CHANGES

There is a decrease in glomerular filtration rate (GFR) in elderly
patients, although this may occur to a lesser extent in the aging
of healthy individuals.7,8 Nevertheless, an age-related decline
in GFR is an independent predictor of adverse outcomes such
as death and cardiovascular disease.9–11 Blood flow decreases
more than the GFR, leading to an increased filtration frac-
tion and subsequent increase risk of nephron damage.12

There are several factors responsible for this change, includ-
ing renal vasoconstriction, thickening of the glomerular base-

ment membrane, expansion of the glomerular mesangium
and extracellular matrix leading to glomerulosclerosis.13 Addi-
tional factors include glomerular ischemia, tubulointerstitial
injury, arteriolar hyalinization, and atherosclerosis, which can
lead to loss of functioning nephrons.14 Although these age-
related changes may not have a readily demonstrable impact
in the absence of underlying diseases, the absence of renal
reserve renders the kidney susceptible in the setting of acute
insults.13

ASSESSING GFR IN ELDERLY PATIENTS

The GFR is the sum of the filtration rates in all of the functioning
nephrons. Thus, it gives a rough measure of the number of
functioning nephrons. It is used clinically to address the degree
of renal impairment and to follow the course of the disease.
Additionally, estimation of renal function is key for dosing
medications that are cleared by renal excretory pathways. There
are several methods to assess GFR,15 all of which have significant
limitations. These include direct measurement via markers,
calculation of creatinine clearance by 24-hour urine collection,
and estimation equations.

There are direct measures such as inulin or iothalamate
clearance but these tests are not readily available to the clini-
cian. Next, there is the creatinine clearance method from 24-
hour urine collection. This test estimates GFR by measuring
plasma and urine creatinine, and urine volume. This test tends
to overestimate the GFR in that it does not take into account
the contribution of creatinine secreted by the proximal tubules.
In addition, it is a test that relies on urinary collection and
either under- or overcollection can lead to an over- or under-
estimation of preserved renal function, respectively.

There are several estimation equations that are com-
monly used to determine GFR. The most common are the
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Cockcroft–Gault16 (CG) and Modification of Diet in Renal
Disease (MDRD17) equations. These equations can be accessed
on the Internet at www.kidney.org/professionals/kdoqi/gfr
calculator.cfm.

The CG equation has been criticized in measuring GFR in
elders. Goldberg and Finkelstein demonstrated only a moderate
correlation (r = 0.74) between creatinine clearance and that
calculated using the CG estimation equation in a subset of
hospitalized elderly patients.18 In general, the CG equation
has been demonstrated to show lower estimates of GFR at
older ages, especially in community-dwelling elders.19 Newer
estimation equations such as the MDRD and the abbreviated
MDRD have been found to be accurate in African-Americans
and those with diabetic renal disease.20 Both the MDRD and
CG have additional limitations in individuals with variations
in dietary intake, malnutrition, extreme obesity or loss of limb
(amputees), and renal transplant.21

The importance of calculating creatinine clearance in elders
cannot be overstated because a change in plasma creatinine that
falls within a laboratory range of normal may, in fact, represent
a much larger insult. For example, a creatinine of 1.2 mg/dL in
a muscular young adult may represent normal renal function,
but in an elder with less muscle mass, a change from a serum
creatinine of 0.6 mg/dL to 1.2 mg/dL represents loss of over
half of all functioning nephrons.

CHANGES IN FLUID AND ELECTROLYTE

Under normal circumstances, age has no effect on basal plasma
sodium or potassium levels or the ability to maintain fluid
homeostasis.1 Some studies, however, have found that there is
a significant increase in the steady-state blood hydrogen ion and
reduction in steady-state plasma bicarbonate.22 Nevertheless,
derangements of fluid and electrolyte balance often accompany
acute medical illnesses, suggesting once again a more limited
renal reserve.

SODIUM AND WATER HOMEOSTASIS

Because “dehydration” and volume depletion are often used
incorrectly interchangeably, and because both problems are
common in elderly patients, a clear definition of terms and
understanding of sodium and water balance is needed to direct
therapy correctly.

Dehydration can be functionally defined as a loss of solute-
free water. Consequently, there exists with dehydration, a hyper-
osmolar state that triggers a series of humoral responses to
stimulate increased free water intake and absorption. Common
examples of dehydrated states include osmotic diarrheas, and
diabetes insipidus. In elders, dehydration is most commonly
from an inability to access free water.

Volume depletion, on the other hand, reflects loss of extra-
cellular fluid that is both solute and water. This can be seen in

overdiuresis or gastrointestinal losses. The body’s response to a
volume load or deficit is much more sluggish than the response
to a change in plasma tonicity.

Sodium is the main determinant of extracellular fluid vol-
ume. Sodium balance is effected by exogenous sodium intake,
changes in renin and aldosterone levels, hemodynamics, and
minimally by changes in GFR. There appears to be a blunted
response to several hormones in the aged kidney. The secre-
tion rate and concentration of aldosterone decline with age.23

This is partially attributable to a decrease in renin, the secre-
tion of which also decreases by decade both in terms of
basal and stimulated plasma levels.24 Recall that renin acti-
vates the angiotensin pathway, which leads to an increase in
aldosterone levels. Decrease in aldosterone can lead to urinary
sodium wasting and hyperkalemia in elderly patients with renal
insufficiency.25

Atrial natriuretic peptide is released in response to volume
overload. It exerts powerful natriuretic, diuretic, and vascu-
lar smooth muscle relaxing effects.26 It is a natural antagonist
to the renin-angiotensin system.27,28 With aging, the level of
atrial natriuretic peptide increases29 but does not appear to
contribute substantially to the alterations in renal mechanisms
of sodium homeostasis.1

Sodium homeostasis operates with a slower rate of
endocrine response in the aged. There is slower renin–
aldosterone responsiveness to acute stimuli with advanc-
ing age.24,30 In several experimental models, elderly patients
demonstrated significant deficits in response to sodium loads
and deprivation. In a study of potential kidney donors, all free
of cardiovascular or renal disease, individuals were subjected
to dietary sodium and potassium restriction. Patients younger
than the age of 25 years were able to decrease urinary sodium
excretion more rapidly than those older than 60.31 Sodium
losses have been demonstrated to have a more profound impact
on the blood pressure of elders compared to younger individ-
uals. In elderly patients who underwent a 2-kg diuresis, there
was a 24-mm Hg decrease in orthostatic systolic pressure, an
effect not seen on younger patients who underwent the same
diuresis.32

Similarly, the ability to handle a high sodium load may also
be impaired in the aging kidney. In patients given a 2-L intra-
venous normal saline infusion over 3–4 hours, those older than
40 excreted less sodium than those younger than age 40 years
over the course of the next day.33 This has a subsequent impact
on blood pressure. Indeed, most studies demonstrated that
elders are more likely than younger patients to have elevations
in blood pressure as a response to increased sodium intake.34,35

With increased sodium comes increased weight and potential
peripheral edema. This effect can be heightened with the use of
nonsteroidal antiinflammatory drugs (NSAIDs) by elderly
patients. NSAIDs inhibit the synthesis of prostaglandin E2 lead-
ing to sodium retention.36

There is widespread atherosclerotic vascular disease in
many older individuals. The subsequent stiffening of the vascu-
lature contributes to isolated systolic hypertension, which could
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potentially be worsened by impaired ability of the kidneys to
excrete a sodium load. The stiff vasculature also contributes to
wide differential pressures, noted to correlate with mortality.

WATER BALANCE

In general, the diluting and concentrating capabilities of the
kidney have been shown to be impaired with aging.37,38 Water
homeostasis is maintained in part by means of antidiuretic
hormone (ADH), a hormone manufactured in the hypothala-
mus and released from the posterior pituitary gland. ADH is
released in response to osmotic and/or baroreceptor stimuli and
stimulates absorption of water in the collecting tubules. Once
again, the body’s response to osmotic stimuli is much more
rapid than to baroreceptor stimuli. Thus ADH’s main func-
tion is to absorb free water to restore normal plasma tonicity.
The secretion of ADH in response to an increase in plasma
osmolality was thought to increase in older patients;39 how-
ever, recent studies fail to confirm this.40,41 There is a decrease
in thirst sensitivity in response to osmotic stimulation, leading
to an increased risk of dehydration.42 The study by Philips et al.
found that older male patients drank less water and reported
less thirst than younger control individuals in response to a
24-hour fluid deprivation. Add to this the observation that
renal responsiveness to ADH has been shown to decrease with
aging.37 Indeed in a cross-sectional study of National Health
and Nutrition Examination Survey III data, age was positively
associated with mild and overt plasma hypertonicity.43 With
regards to the response to volume depletion, several studies
have shown that elders have an increased secretion of ADH
compared to younger patients.44,45

Conversely, the ability to excrete a water load is reduced
in elders.38 One study demonstrated that after a water load,
minimal urine osmolality was higher in patients aged 77–88
years than in healthy patients aged 17–40 years.46 Peak urine
flow was also lower in older patients, but when decreased GFR
factored in, there was no difference in urine flow rate among
the different age groups. Nevertheless, there did appear to be a
persistent diluting defect in the older ages.

HYPONATREMIA

Hyponatremia is defined as a serum sodium concentration of
less than 137 mEq/L. Nearly 7% of healthy elderly persons have
serum concentrations of 137 mEq/L or less.47 Hyponatremia
is a common problem in elders and increases with age.48,49 A
longitudinal study of elders in a nursing home demonstrated
that more than half of the residents had at least one episode
of hyponatremia over the course of 1 year.50 The symptoms
of hyponatremia are mainly neurological and include nausea
and malaise at milder levels, headache, lethargy, obtundation
and eventually seizure, and coma and respiratory depression at
more extreme levels.51 Cerebral edema resulting from severe,
rapid-onset hyponatremia can lead to encephalopathy.52

Hyponatremia can be associated with low, normal, or high
plasma tonicity. Dilutional hyponatremia occurs when water
intake exceeds the capacity of the kidney to excrete it and there is
a subsequent hypoosmolar state. Hyperosmolar hyponatremia
occurs when there is an increase in osmotically active solute that
is not electrically charged. This can be seen in hyperglycemic
states and mannitol infusions. Isosmolar hyponatremia can
occur when isosmotic nonsodium-containing fluids, such as
glycine or sorbitol, are used for irrigation during urological
or gynecological procedures and subsequently gain access to
the extracellular space.53,54 Another entity associated with nor-
mal plasma osmolality is pseudohyponatremia. This is a lab-
oratory anachronism, which is no longer of clinical impor-
tance.55,56

For the most part in elders, hyponatremia represents a dis-
order in which water excretion is impaired and, thus, there is
a low plasma tonicity.57 The most common causes of hypos-
molar hyponatremia in elders are states of decreased effective
plasma circulation and the syndrome of inappropriate antid-
iuretic hormone (SIADH) secretion. Hypoosmolar hypona-
tremia resulting from true volume depletion occurs when there
is a decrease in total body sodium. In the volume-expanded
states, when hyponatremia is present, there is total body sodium
excess, but decreased effective circulating volume. When there
is decreased effective circulation volume, as in congestive heart
failure (CHF) and cirrhosis, the decreased perfusion triggers
baroreceptors and subsequent secretion of ADH. In the effec-
tive circulating volume contracted states achieved via gas-
trointestinal or renal losses, a similar pathway ensues with
electrolyte-free water retention. Gastrointestinal mechanisms
of loss include vomiting and diarrhea, and renal mechanisms
of loss include commonly used diuretics and salt-wasting kid-
ney diseases. Thiazide diuretics, particularly in small-framed
older women, are a common cause of hyponatremia, and elec-
trolytes should be rechecked within a week after starting this
class of diuretics in high-risk patients.

Another major category is SIADH secretion. This is com-
monly attributed to adverse medication effects, pulmonary dis-
ease, and ectopic production of ADH by tumor cells, but it can
also be observed in advanced renal failure and with hormonal
disorders such as hypothyroidism and cortisol deficiency. When
SIADH secretion occurs, the urine is inappropriately concen-
trated in the setting of hypotonic plasma. The body is also
in a euvolemic state as opposed to the volume expanded, but
with ineffective circulatory states of CHF and cirrhosis and
the volume-depleted states mentioned previously. The most
common causes of SIADH secretion include malignancy, med-
ications, pulmonary disease, and neurological disorders.

The evaluation of the elder with low serum sodium focuses
on the history and physical examination including a thorough
review of medications. Laboratory tests that are relevant include
serum and urine osmolality and urine sodium. In addition, a
basic metabolic profile and thyroid function testing are also
useful. Prior laboratory studies are helpful to establish a base-
line and to determine the rapidity of onset. It is important
to make a valid estimation of the individual’s volume status.
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Physical examination findings such as reduced skin turgor and
dry oral mucous membranes may suggest volume depletion.
Peripheral edema or anasarca may suggest a volume-expanded
individual with diminished effective circulating volume. Ancil-
lary findings of orthostasis and laboratory evidence of volume
depletion are helpful in this matter as well.

The etiology and rate of correction of hyponatremia are key
elements in the management of low sodium concentration. It is
often difficult to establish the acuity of the electrolyte imbalance
and, if the date of onset is unknown, it is advisable to treat the
problem as chronic. Fluid repletion in the volume-contracted
patient is managed with normal saline solution. Hyponatremia
resulting from SIADH secretion can often be treated with fluid
restriction alone, although in some cases adjunctive therapy
with agents that induce diabetes insipidus may also be used.
Demeclocycline and lithium have been used for patients unable
to comply with fluid restriction, although these medications
require close monitoring for adverse effects such as diabetes
insipidus, liver abnormalities, and renal injury.58 New ADH
antagonists are currently being evaluated and may end up as
treatment for acute SIADH secretion.

Rapid rate of correction of sodium levels has been
associated with osmotic demyelinization in patients with
hyponatremia.59,60 Correcting the levels too slowly can allow
for the progression of cerebral edema. Because this is a diffi-
cult problem to navigate, it is perhaps best to correct sodium
deficits in asymptomatic individuals at a less than maximal rate,
specifically, one less than 0.5 mEq/L/h.51 The sodium deficit is
calculated by subtracting the current level from the goal level in
millimoles per/liter and multiplying it by the total body water,
which is approximately 0.5 times the lean body weight in kilo-
grams for men and 0.45 times the lean body weight in women.
Most experts recommend a correction rate of between 8 and
10 mmol/L per day.61,62

HYPERNATREMIA

Hypernatremia is defined as a plasma sodium level of 145
mmol/L or greater. It always represents a hyperosmotic state.63

Although there are several mechanisms by which this may
develop, most commonly in elders, the presence of hyperna-
tremia reflects an inability to maintain adequate fluid intake
to keep up with free water losses.64 Insensible free water losses
from skin and respiratory system can increase with acute illness,
hyperthermia, or exercise.65,66 Loss of free water can also occur
in the setting of gastrointestinal illness and osmotic diuresis
because of hyperglycemia or mannitol.67–69 Additionally, in
elders who already have a decreased thirst response, there may
be concurrent problems that have an impact on the ability to
have access to or ingest free water. This can especially include
neurological processes such as cognitive impairment, and func-
tional deficits from cerebrovascular disease or neuromuscular
disorders. In rare cases, hypernatremia can result from inges-
tion or infusion of hypertonic solutions. Hypernatremia can
also be caused by impairments in thirst mechanisms because of

hypothalamic impairment, and inadequate secretion or effect
of ADH leading to diabetes insipidus.

Diabetes insipidus is a defect in the secretion or effect of
ADH on the free water channels of the distal collecting tubules.
It can be thought of as having a central etiology if there is a
deficiency state of ADH secretion, or a nephrogenic etiology if
there is a resistance to or blockade of the effects of ADH. The
net effect is that the kidney excretes an inappropriately dilute
urine in the setting of a hyperosmolar state.

In elders, the most common causes of central diabetes
insipidus are head trauma, neurosurgery, hypoxic or ischemic
encephalopathy, tumors, and idiopathic conditions such as
infiltrative disease.63,70 Nephrogenic diabetes insipidus is
defined as an inability to appropriately respond to ADH at
the renal tubular level. The common causes for elders include
chronic lithium ingestion, hypokalemia, and hypercalcemia.71

Amphotericin B, ofloxacin, demeclocycline, and foscarnet are
additional medications associated with nephrogenic diabetes
insipidus and multiple myeloma, amyloidosis, and analgesic
nephropathy, and obstructive uropathy are additional causes.72

Symptoms of hypernatremia include lethargy, irritability,
and weakness in mild to moderate stages and can progress
to twitching, seizures, and coma.73 Severe symptoms tend to
occur at levels over 158 mm/L.74,75 In a retrospective study of
elderly patients admitted to an acute care geriatric wards, mor-
tality rates were 33.3% and 71.4%, respectively, in patients with
serum sodium levels from 151 to 153 mEq/L and in those with
values over 154 mEq/L.76 Age and sodium level were indepen-
dent risk factors for mortality. Evaluation of elderly patients
presenting with hypernatremia includes taking a complete his-
tory eliciting recent intake and elimination patterns.

Correction of the hyperosmolar state involves determining
the fluid status of the patient. As was previously stated, the eti-
ology of hypernatremia in elders is most commonly from free
water losses that exceed fluid intake. In addition to obtaining
serum osmolality, urine osmolality and sodium concentrations
should also be measured. A maximally concentrated urine with
osmolality above 800 mOsm/kg suggests a problem of inade-
quate fluid intake, whereas a less concentrated urine less than
200 mOsm/kg may represent a form of diabetes insipidus.63

Calculation of the free water deficit is essential to determine
the amount of fluid that is to be administered:

Water deficit = (plasma sodium − 140)/140 × TBW

Total body water (TBW) is estimated by multiplying the
body weight in kilograms by 0.5 and 0.45 for elderly men
and women, respectively.77As with hyponatremia, the rate
of correction must be slow to prevent complications of rapid
solute shifting. In hypovolemic hypernatremic patients, the
general rule is to correct the volume loss first with normal
saline. Once volume losses have been corrected, the fluid con-
tent used should be more dilute. Again, rates of correction
should not exceed a change in sodium concentration of more
than 0.5 mmol/L in 1 hour or 12 mmol/L over a 24-hour period.
Additionally, it is not recommended to correct more than half
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of the free water deficit in the first 24 hours. It is also important
to take into account the continued insensible losses and ongo-
ing illnesses that may contribute to fluid losses when calculating
fluid administration schedules.

POTASSIUM HOMEOSTASIS

Potassium is the main electrolyte of intracellular fluid with
approximately 98% of total body potassium stores located
within cells.78 Potassium homeostasis is maintained by both
extrarenal and renal mechanisms. Extrarenal mechanisms
include shifts between the intra- and extracellular spaces medi-
ated by insulin, sympathetic adrenergic agents, hyperosmolar
states, acid base changes, and possibly aldosterone.79 In the
kidney, potassium secretion depends on the electrochemical
gradient across the distal tubule, which is affected mainly by
sodium and water delivery to the distal nephron as well as
acid base perturbations. Potassium is secreted by principal cells
located in the distal convoluted tubule and collecting ducts in
response to hyperkalemia, acid base considerations, and aldo-
sterone.80 The healthy renal tubular mechanism can typically
adapt to wide variations in daily amounts of dietary intake of
potassium.

HYPERKALEMIA

Decreased delivery to the distal tubule is a frequent cause of
hyperkalemia. Thus, a volume-depleted state and renal failure
via any number of mechanisms may be associated with hyper-
kalemia. As was mentioned previously, there is also a decrease
in aldosterone secretion with aging, which also predisposes
the elderly kidney to hyperkalemia. In patients with hyporenin
and hypoaldosterone states, hyperkalemia can develop. This is
commonly seen in patients with diabetic nephropathy.81 Several
commonly prescribed medications may lead to hyperkalemia.
Potassium supplements, in the setting of impaired potassium
secretion capability, have been associated with hyperkalemia.82

Angiotensin-converting enzyme (ACE) inhibitors act to pre-
vent the conversion of angiotensin I to angiotensin II, thus
decreasing the secretion of aldosterone, leading to the potential
for decreased excretion of potassium. This is also seen with
angiotensin receptor blockers (ARBs), but to a lesser extent.83

Patients on potassium-sparing diuretics such as spironolac-
tone, an aldosterone antagonist, may also develop elevated
serum potassium concentrations. NSAIDs have been associ-
ated with hyperkalemia via the inhibition of prostaglandin
synthesis and resultant decreased renal renin secretion.84

Additional agents associated with hyperkalemia include
trimethoprim-sulfamethoxazole, heparin,85 or low molecu-
lar weight heparin, β-adrenergic blocking drugs, and severe
digoxin toxicity.

The main complication and risk of mortality in hyper-
kalemia is cardiac arrhythmia.86 Symptoms are typically non-
specific and include muscle weakness and paralysis.87 Gener-

ally speaking, concerning symptoms do not become evident
until the serum concentration exceeds 7.0 mEq/L.88 The detec-
tion and treatment of hyperkalemia is focused around stabi-
lizing cell membranes, increasing potassium excretion, shift-
ing potassium from the extracellular space to the intracellu-
lar space, and eliminating or preventing underlying causes of
hyperkalemia. With critically high levels of potassium, or in
clinically symptomatic situations, stabilization of the cardiac
cell membrane is key. Infusions of calcium will antagonize the
effects of hyperkalemia.89 Calcium, either as gluconate or chlo-
ride, is the first treatment of choice in the emergency setting
and has a rapid onset of action.85 Insulin and β-2 agonists, as
well as sodium bicarbonate infusions, aid in shifting potassium
into the intracellular space. Volume expansion is also essential
and when sufficiently volume replete, intravenous furosemide
can be given to aid kaliuresis. Eliminating any of the afore-
mentioned medications that lead to hyperkalemia is essential
to reduce recurrence of this electrolyte abnormality. In situa-
tions of mild or chronic hyperkalemia, patients may be given
a potassium binding resin such as sodium polystyrene sul-
fonate at set intervals. This resin should be used with caution
in elders, given the risk of colonic gangrene related to sorbitol,
when repeated doses are used in the setting of reduced bowel
perfusion.

HYPOKALEMIA

Hypokalemia can result for many reasons. Increased excre-
tion can be affected by both renal and extrarenal mechanisms.
Loss via the gastrointestinal tract because of vomiting, diar-
rhea, or iatrogenic drainage are potential causes. Renal losses
can result from a state of increased aldosterone secretion,
metabolic or respiratory alkaloses, renal tubular acidosis (RTA),
and various medications. Hypomagnesemia has also been asso-
ciated with hypokalemia and more difficult potassium deficit
repair.90

The potassium wasting of type 1 or distal RTA occurs
because distal acidification is impaired. Type 2 or proximal
RTA can also result in loss of potassium. In this disorder, bicar-
bonate is not absorbed proximally, and if alkali therapy is given
to correct for loss of bicarbonate, it can result in increased
sodium delivery and accompanying nonreabsorbable anion to
the distal tubule resulting in increased kaliuresis.91

In elders who are often medicated for fluid overloaded
states, diuretics are common causes of hypokalemia. This
is particularly true of thiazide diuretics.92 Additional medi-
cations that can cause hypokalemia include amphotericin B,
β-adrenergic agonists, and rarely, chemotherapeutic agents.93

RENAL FAILURE

Acute

Acute renal failure (ARF) occurs when the kidney is not able to
maintain typical homeostatic processes. In elders, the incidence
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of ARF is greater than in the general population.94 Typically,
renal failure can be divided into prerenal, renal, and postrenal
etiologies. Volume depletion is the most common cause of ARF
in elders.95

Impairment of blood flow delivery to the kidney can lead to
ARF. Decreased effective circulation via intravascular volume
depletion, or decreased cardiac output is the common path-
way to renal failure. Profound medical illnesses such as sepsis,
myocardial infarction, cirrhosis, and pancreatitis are common
disease states associated with ARF. Alterations in intrarenal
hemodynamics with the use of agents that act on renal arte-
rioles and subsequently reduce effective renal plasma flow can
also contribute to prerenal ARF. These agents include ACE
inhibitors and NSAIDs. Vascular processes such as bilateral
renal artery stenosis are less common causes of renal failure.
The patient with ARF resulting from prerenal causes is oliguric.
Diagnosis is typically made by analysis of urinary sediment,
measurement of serum electrolytes and creatinine, as well as
urinary osmolality, creatinine, and sodium. Many sources also
recommend calculation of the fractional excretion of sodium,
although this may not be helpful because concurrent use of
diuretics makes this an unreliable parameter. A urine osmo-
lality greater than 500 mOsm/kg and a fractional excretion of
sodium of less than 1 suggests a prerenal state.96 Again, con-
current use of diuretics will confound this analysis. Treatment
is centered on restoring effective renal plasma flow by correct-
ing any ongoing fluid losses and withholding any offending
medications.

TUBULOINTERSTITIAL DISEASES

Acute tubular necrosis (ATN) and interstitial nephritis are
occasional consequences of drug toxicity and frequent causes
of ARF. Acute interstitial nephritis (AIN) is a hypersensitiv-
ity response in the kidney and is characterized by ARF, ster-
ile pyuria, eosinophilia,97 and a urinary sediment with white
blood cells and renal epithelial cells, and casts containing
those elements. ATN is a major cause of ARF resulting from
damage to the tubular epithelium. This can be achieved via
states of transient renal hypoperfusion or by direct toxicity of
an agent to the tubular epithelium. Most cases of tubulointer-
stitial disease present with elements of both AIN and ATN, and,
in fact, there is a continuum of presentation depending on the
nature of the renal insult.

ATN can result from episodes of renal hypoperfusion,
which can occur in the settings of sepsis, ischemia, hypoten-
sion, and CHF. Direct tubular damage by toxic insult can also
result in sloughing of renal tubular epithelial cells and resul-
tant ATN. Agents that are associated with risk of ATN include
antibiotics such as aminoglycosides and amphotericin B and
cisplatin and radiocontrast media. Elders undergoing angiog-
raphy or imaging with intravenous radiocontrast agents are at
risk for developing ARF via ATN. Cast nephropathy from light
chain proteins seen in multiple myeloma can lead to ARF via
direct tubular toxicity and tubular obstruction.

In ATN, the urinalysis typically reveals a urinary sediment
notable for muddy brown casts or epithelial cells that represent
sloughing of the tubular epithelium. Urine electrolyte analy-
sis in the absence of concurrent diuretic use demonstrates an
elevated sodium concentration reflecting impaired absorptive
capacity of the damaged tubular epithelium.98 In one study,
mortality from ATN in hospitalized and ICU patients was 38%
and 79%, respectively.99 A small percentage of patients do not
recover from ATN and thus, approximately 5%–10% of patients
will proceed to long-term dialysis.100 This percentage is higher
in ICU patients. Treatment and reduction in mortality centers
around rapid recognition and reversal of ATN and supply of
hemodynamic and nutritional support as well as timely initia-
tion of hemodialysis.98 For the older patient with other condi-
tions that lead to ICU levels of care, the concurrent development
of ATN suggests a very poor prognosis.

AIN can be induced in response to medications, infec-
tions, and has also been demonstrated in cases of patients with
autoimmune and neoplastic processes. AIN has been demon-
strated in the setting of acute bacterial pyelonephritis, renal
tuberculosis, and fungal nephritis.101 Common medications
associated with AIN include β-lactam and other antibi-
otics (ciprofloxacin, macrolides, vancomycin), NSAIDs, diuret-
ics (furosemide, thiazides), antivirals, antihypertensive agents
(amlodipine, captopril, diltiazem), and antiepileptics (pheny-
toin, carbamazepine).101 Drug-induced AIN from medication
is typically a hypersensitivity-type reaction and, if present, typ-
ically appears within several days of starting the medication,
although prior exposure can accelerate onset.102 Although renal
biopsy is the gold standard to demonstrate AIN, the diagnosis
is typically made based on history of recent addition of medi-
cation combined with results from urinalysis (as stated previ-
ously), serum chemistry (demonstrating renal insufficiency),
and complete blood count with differential (demonstrating
eosinophilia). Renal failure resolves within several weeks of
withdrawing the offending agent. Although no solid evidence
supports the routine use of corticosteroids, many practitioners
use them with the hope of accelerating healing.

POSTOBSTRUCTIVE UROPATHY

Partial obstruction of the postrenal urinary system can lead to
hydronephrosis and renal failure. Typically, in older patients
the causes of obstructive uropathy include prostatic hypertro-
phy or carcinoma, pelvic or retroperitoneal neoplasms, and
calculi.103 Treatment centers on eliminating or reducing the
degree of obstruction.

Glomerular Disease

There are a myriad of mechanisms that induce glomerular
damage. There may be autoimmune processes that can cause
deposition disease or damage to the basement membrane,
mesangial matrix, glomerular vasculature, podocytes, or other
components. Glomerular disease can also occur in the setting
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of systemic diseases such as diabetes, vasculitis, amyloidosis,
human immunodeficiency virus, and hepatitis C. Glomeru-
lar disease can be a cause of acute or chronic renal failure
and is classically divided into two general patterns: nephritic
and nephrotic. Many patient presentations do not fall within
this strict categorization and have combined elements. Clas-
sically, hematuria and a highly active urine sediment notable
for red cells and red blood cell casts characterize the nephritic
syndrome. With nephritic syndrome, there is an associated
drop in GFR because of the inflammation of the glomerular
apparatus and subsequent decreased surface area available for
filtration. The nephrotic syndrome is defined as proteinuria
of greater than 3.5 g/day, edema, and hyperlipidemia. Urine
sediment often demonstrates oval fat bodies and fatty casts.
Diabetic nephropathy is the most common glomerular dis-
ease seen in elders. In comparison to younger age groups, dia-
betes, amyloidosis, vasculitis, and membranous nephropathy
were more common.104 The most common type of glomeru-
lar disease in elderly patients in a study of 334 patients aged
65 years and older who underwent renal biopsy for renal fail-
ure demonstrated that the most common causes of proteinuria
were membranous glomerulopathy (34.3%), minimal change
disease (14.6%), focal segmental sclerosis (11.7%), and amy-
loidosis (8.8%).105

RENOVASCULAR DISEASE

Stenosis of one main renal artery or one of its major branches
can lead to renal ischemia, renal failure, and hypertension. With
bilateral disease, renal failure can occur. Although impaired
blood flow can result from multiple processes including arteritis
and renal artery dissection, the majority of renal arterial lesions
in elders are attributable to atherosclerosis.106 Atherosclerotic
disease is the predominant lesion detected in patients older
than 50 years and in population-based studies; hemodynami-
cally significant stenosis (>60% lumen occlusion) is common
(6.8% of individuals >65 years).107 In one study, renovascu-
lar disease was responsible for 3% of all recognized secondary
hypertension, and in older patients who had evidence of gen-
eralized atherosclerosis, 10% of secondary hypertension was
attributable to renovascular disease.108

Although a stenotic lesion may be present, this does not
necessarily translate into a clinically significant progression
to end-stage renal disease. To significantly affect renal func-
tion on a vascular basis alone, the entire renal mass must be
affected or another parenchymal disease must be present in
the contralateral kidney when there is unilateral renovascular
disease.106 Patients with atherosclerotic renovascular disease
are more likely to be at accelerated risk for stroke, CHF, and
myocardial infarction.

Clinically significant atherosclerotic renovascular disease
(ARVD) may present in the elder with a history of chronic
hypertension that suddenly becomes difficult to manage or
for whom there has been a sentinel event such as cerebrovas-
cular accident. Similarly, ARVD should be considered when

renal function declines with the initiation of an ACE inhibitor
or any new blood pressure agent, because lowering systemic
blood pressure may lead to an increased risk of underperfu-
sion of the poststenotic kidney and subsequent reduction of
GFR. The responses to underperfusion of the renal parenchyma
include upregulation of the renin–angiotensin system, adren-
ergic stimuli, oxidative stress pathways, and vasoconstrictor
prostaglandins. These responses have been associated with
significant clinical consequences including sodium and fluid
retention and flash pulmonary edema.106

Evaluation and treatment of renovascular disease in elders
is controversial and most sources suggest an individualized pro-
cess. In terms of diagnostic workup, there has been no evidence
to support widespread screening for early detection of renal
artery stenosis (RAS).109 Rather, patients with presentations
suggestive of RAS, including refractory hypertension, progres-
sive renal failure, and pulmonary edema are more likely to ben-
efit from screening. Screening is most useful to determine who
will benefit from revascularization procedures. Patients with
renal impairment and kidneys less than 8 cm long are unlikely
to benefit from revascularization procedures.110 Ultrasound is
useful to rule out obstruction, and identify the patient with
chronic kidney disease (CKD) for whom recovery is unlikely.
Computed tomography angiography and magnetic resonance
angiography are the accepted standard tests for imaging renal
arteries. Treatment via balloon angioplasty revascularization
may modestly improve blood pressure control and decreases
the number of antihypertensive medications required.111,112

Patients with recurrent CHF or flash pulmonary edema with
severe RAS may have considerable improvement after renal
angioplasty and stenting.113 Outcomes for patients with RAS
and concurrent chronic renal impairment do not support revas-
cularization, although the data are not completely clear in this
matter.114

CHRONIC KIDNEY DISEASE

The prevalence of chronic renal failure in patients older than the
age of 65 years is increasing. The National Health and Nutrition
Examination Survey III study data found that approximately
25% of all Americans aged 70 years or older had moderately
or severely decreased kidney function.115 Hypertensive disease
and diabetes are the main causes for CKD. The number of dial-
ysis patients older than 65 years has more than doubled within
10 years in the United States.116 CKD is 100 times more preva-
lent than end-stage renal failure and the incidence is increas-
ing more rapidly.117 Often times, renal insufficiency is not
detected even when patients have access to primary care.118

In light of these statistics, timely primary care screening for
CKD and any effective interventions are key in reducing the
progression to end-stage renal failure and renal replacement
therapy.

CKD is defined as either kidney damage (e.g., protein-
uria) or decreased kidney function, manifested by decreased
GFR, for 3 months or more.11 Patients with risk factors for
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CKD should be screened. Risk factors include patients with
a family history of kidney disease, patients with diabetes,
hypertension, recurrent urinary tract infections or obstruc-
tion, and patients with systemic diseases that are known to
affect the kidneys.117 Additionally, a recent study has demon-
strated that it is cost effective to screen patients older than the
age of 60 years, even when other kidney disease risk factors are
absent.119 Screening markers for kidney damage include per-
sistent proteinuria, an albumin/creatinine ratio greater than 30
mg/g in a random urine “spot” sample, and abnormal urine
sediment. GFR is the best measure of overall kidney func-
tion and can be determined using an estimation equation (see
previously).120 Patients with risk factors suggestive of obstruc-
tive uropathy should undergo imaging of the urinary tract with
ultrasonography. Ultrasonography can also help to establish
the cause of the renal disease as well as the prognosis. Small,
atrophic kidneys seen on ultrasound may herald a worse prog-
nosis and asymmetrical kidney size may suggest renovascular
disease.117

Once CKD has been identified, the stage of the disease must
be determined. The National Kidney Foundation Kidney Dis-
ease Outcomes Quality Initiative Classification, Prevalence, and
Action Plan for stages of CKD has staged this disease process
based on GFR and, at each stage, makes recommendation for
action. Patients who possess risk factors and have a GFR of 60
mL/min per 1.73 m2 or greater are to be screened and should
undergo assessment for CKD risk reduction. Patients with kid-
ney damage but normal GFR should undergo diagnosis and
treatment of comorbid conditions and cardiovascular disease
risk reduction. Patients with an unclear etiology of renal disease
or patients with a GFR between 60 and 89 mL/min per 1.73 m2

should be considered for evaluation by a nephrologist to esti-
mate disease progression. Patients with moderately decreased
GFR (between 30 and 60 mL/min per 1.73 m2) are cared for
in partnership with subspecialist nephrology and the goal is
to treat the complications and comorbidities that contribute
to disease progression and to prepare the patient for eventual
renal replacement therapy.11

There are several areas of concern for nephrologists and
anyone caring for people with CKD. These are blood pressure
control,121 glycemic control in diabetics, calcium and phospho-
rus metabolism, reduction of proteinuria with an ACE inhibitor
or ARB,122–124 and acidosis. Decreasing or eliminating microal-
buminuria may slow the progression to overt nephropathy in
patients with type II diabetes.125 Additional interventions that
show promise for delaying progression of renal disease include
dietary protein intake reduction.126,127 management of lipid
disorders,128 and improvement of anemia related to renal fail-
ure by erythropoietin administration.129

Blood pressure control is clearly the most important med-
ical issue that preserves kidneys. Although ACE inhibitors and
ARBs are important, blood pressure control with any drug
is crucial. A blood pressure of 125/75 mm Hg is considered
optimal for preserving renal function. Regarding calcium and
phosphorus, all patients with CKD should be screened for vita-
min D3 production. People with levels below 30 should be

treated with 1,000 U of vitamin D3 daily. Sun exposure is lim-
ited in many people, accounting for much of the deficiency. In
patients with GFRs less than 45, levels of parathormone begin
to rise. Because the kidney makes the active form of vitamin
D (1,25 [COH]2 D3), it should be supplemented on a daily
or thrice weekly basis. Phosphorus levels do not begin to rise
until late CKD. Because this also stimulates parathormone lev-
els, the phosphorus needs to be controlled. This can be done by
decreasing intake (i.e., no dairy products) and the use of cal-
cium acetate. Because the calcium/phosphorus product should
not be allowed to rise over 55, calcium acetate should be lim-
ited to two to three tablets per meal. Sevelamer hydrochloride
and lanthanum-based binders can also be used. Anemia cor-
rection is handled with erythropoietin, which can be given
subcutaneously or intravenously for patients undergoing dial-
ysis. Doses vary, but should be limited to treating only anemia
of less than 10 g/dL of hemoglobin and should be titrated to
a hemoglobin no greater than 12 g/dL. Finally, acidosis should
be corrected to a venous bicarbonate of 22–24.

RENAL REPLACEMENT

The number of dialysis patients older than 65 years has more
than doubled within 10 years in the United States.116 With
the increasing elderly population comes an increased disease
burden of end-stage renal disease in this group in the form
of dialysis as well as issues surrounding allocation of renal
resources. Historically, transplant centers have been resistant
to accept patients older than the age of 65 years for consid-
eration for renal transplantation because of concerns about
patient life expectancy overall and the perceived superior sur-
vival rates on dialysis versus transplantation.130 In elders, how-
ever, there appears to be a superior life expectancy with renal
transplantation over dialysis at 5 years.131,132 Living donor
transplants are definitely preferred, and this is particularly true
in elderly patients because they may not be able to wait suf-
ficient time for a cadaver kidney, up to 3–6 years depend-
ing on blood type. Also, living kidneys work better than
cadaver kidneys and generally last twice as long and with better
function. Several studies have suggested that, although graft
loss from death is higher in elderly patients, death-censored
analysis of graft survival rate in elder allograft recipients is
comparable or even superior to younger recipients.133,134 A
study of 8-year death-censored graft survival shows significant
decrease in older age groups. Sixty-seven percent of patients
aged 18–49 years had a death-censored survival rate of 67%,
40–54 of 62%, and for ages older than 65 years, the survival
rate was 51%.135 A more recent study looking at graft survival
rates in elders compared with younger patients showed worse
outcomes in patients older than 60 years compared with those
between 18 and 59 years. When patients with age-related high-
risk factors such as nonskin malignancy, vascular disease, and
a current history of smoking were eliminated, the patient and
graft survival rates were equivalent between the younger and
older allograft recipient groups.136 This suggests that rather
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than age as a relative contraindication, screening out patients
with high-risk factors associated with risk of poor graft survival
is the more prudent course.

In the steroid-sparing age of cyclosporine monotherapy,
elderly patients appear to do well after transplantation. This
has been attributed to superior medical compliance in the
older age groups compared with younger.137 and a decreased
inflammatory and blunted immune response in the elderly138

Additionally, steroid-free immunosuppressive regimens appear
to reduce the posttransplant morbidity and mortality seen in
elders in older studies by lowering risk of infection and car-
diovascular complications such as hypertension and hyperlipi-
demia. Finally, the issue of calcineurin inhibitor (CNI) toxicity
needs to be raised. CNI is now best used until there is an increase
in creatinine. If the biopsy reveals CNI toxicity and the patients
is at least 6 months posttransplantation, one can consider stop-
ping CNIs because the critical rejection period is over. Also of
note is that elderly patients have an immune system that is less
robust, making CNI sparing more relevant.

The decision to proceed with renal transplantation ver-
sus renal replacement therapy with dialysis requires a patient-
centered approach, which focuses on the impact on lifestyle
and the ability to comply with complex medical regimens.

ACKNOWLEDGMENTS

Edward Alexander, MD, Section of Nephrology, Boston Uni-
versity School of Medicine; Elizabeth Abernethy, MD, Section
of Nephrology, Boston University School of Medicine.

REFERENCES

1. Epstein M. Aging and the kidney. J Am Soc Nephrol. 1996;7:1106–
1122.

2. Fliser D. Ren Sanus in corpore sano: the myth of the inexorable
decline of renal function with senescence. Nephrol Dial Trans-
plant. 2005;20:482–485.

3. Kasiske BL, Umen AJ. The influence of age, sex, race and body
habitus on kidney weight in humans. Arch Pathol Lab Med.
1986;110:55–60.

4. Tauchi H, Tsuboi K, Okutomi J. Age changes in the human kidney
of the different races. Gerontologia. 1971;17:87–97.

5. McLachlan MSF. The aging kidney. Lancet. 1978;2:143–145.
6. McLahan MSF, Guthrie JC, Anderson CK. Vascular and glo-

merular changes in the aging kidney. J Pathol. 1977;121:65–77.
7. Lindeman RD, Tobin JD, Shock NW. Association between blood

pressure and the rate of decline in renal function with age. Kidney
Int. 1984;26:861–868.

8. Fliser D, Franek E, Joest M, Block S, Mutschler E, Ritz E. Renal
function in the elderly: impact of hypertension and cardiac func-
tion. Kidney Int. 1997;51:1196–1204.

9. Fried LP, Kronmal RA, Newman AB, Bild DE, Mittelmark MB,
Polak JF, et al. Risk factors for 5-year mortality in older adults:
the Cardiovascular Health Study. JAMA. 1998;279:585–592.

10. Manjunath G, Tighiouart H, Coresh J, et al. Level of kidney func-
tion as a risk factor for cardiovascular outcomes in the elderly.
Kidney Int. 2003;63:1121–1129.

11. Levey AS, Coresh J, Balk E, et al. National Kidney Foundation
practice guidelines for chronic kidney disease: evaluation, classi-
fication, and stratification. Ann Int Medicine. 2003;139(2):137–
149.

12. Kielstein JT, Bode-Boger SM, Haller H and Fliser D. Functional
changes in the ageing kidney: is there a role for asymmetric
dimethylarginine. Nephrol Dial Transplant. 2003;18(7):1245–
1248.

13. Baylis C. Changes in renal hemodynamics and structure in the
aging kidney;sexual dimorphism and the nitric oxide system.
Exp Gerontol. 2005;40,4:271–278.

14. Levi, Rowe JW. Renal function and dysfunction in aging. In:
D.W. Seldin and G. Giebisch, Editors, The Kidney: Physiology
and Pathophysiology 101, Raven Press, New York (1992), pp.
3433–3456.

15. Stevens L, Perrone RD. Assessment of kidney function: serum
creatinine; BUN; and GFR. Up to Date Online version 14.3.
accessed November 29, 2006.

16. Cockcroft DW, Gault MH. Prediction of creatinine clearance
from serum creatinine. Nephron. 1976;16:31–41.

17. Levey AS, Bosch JP, Lewis JB, et al. A more accurate method
to estimate glomerular filtration rate from serum creatinine: a
new prediction equation. Modification of Diet in Renal Disease
Study Group. Ann Intern Med. 1999;130:461–470.

18. Goldberg TH, Finkelstein MS. Difficulties in estimating
glomerular filtration rate in the elderly. Arch Intern Med.
1987;147:1430–1433.

19. Malmorse LC, Gray SL, Peiper CF, et al. Measured versus esti-
mated creatinine clearance in a high-functioning elderly sample:
MacArthur Foundation study of successful aging. J Am Geriatr
Soc. 1993;41:715–721.

20. Lewis J, Agodoa L, Cheek D, et al. Comparison of cross-sectional
renal function measurements in African Americans with hyper-
tensive nephrosclerosis and of primary formulas to estimate
glomerular filtration rate. Am J Kidney Dis. 2001;38:744–753.

21. Gaspari F, Ferrari S, Stucchi N, et al. Performance of different
prediction equations for estimating renal function in kidney
transplantation. Am J Transplant. 2004;4:1826–1835.

22. Frassetto LA. Morris RC Jr. Sebastian A. Effect of age on blood
acid-base composition in adult humans: role of age-related renal
functional decline. A J Physiol. 1996;271(6 Pt 2):F1114–F1122.

23. Flood C, Gherondache C, Pincus G, et al. The metabolism and
secretion of aldosterone in elderly subjects. J Clin Invest. 1967;
l46:960–966.

24. Crane MG, Harris JJ. Effect of aging on renin activity and aldos-
terone excretion. J Lab Clin Med. 1976;87:947–959.

25. Bauer JH. Age-related changes in the renin-aldosterone sys-
tem. Physiological effects and clinical implications. Drugs Aging
1993;3:238–245.

26. Silver MA, Maisel A, Yancy CW, et al. BNP Consensus Panel
2004: a clinical approach for the diagnostic, prognostic, screen-
ing, treatment monitoring, and therapeutic roles of natriuretic
peptides in cardiovascular diseases. Congest Heart Fail. 2004 Sep-
Oct;10(5 Suppl 3):1–30.

27. Boomama F, Van der Meiracker AH. Plasma A- and B-type
natriuretic peptides. Physiology, methodology, and clinical use.
Cardiovasc Res. 2001;51:442–459.

28. Johnston CI, Hodsman PG, Kohzuki M, et al. Interaction
between atrial natriuretic peptide and the renin angiotensin
aldosterone system. Endogenous antagonists. Am J Med. 1989
Dec 26;87(6B):24S–28S.

29. Ohashi M, Fujio M, Nawata H. High Plasma concentration of
human natriuretic polypeptide in man. Kidney Int. 1975;8:325–
333.



Principles of Fluid and Electrolyte Balance and Renal Disorders in the Older Patient 263

30. Weidmann P, Demyttenaere-Bursztein S, Maxwell MH, DeLima
J. Effect of aging on plasma renin and aldosterone in normal
man. Kidney Int. 1975;8:325–333.

31. Epstein M, Hollenberg NK. Age as a determinant of renal sodium
conservation in normal man. J Lab Clin Med. 1976;87:411–
417.

32. Shannon RP, Wei JY, Rosa RM, Epstein FH,Rowe JH. The effect
of age and sodium depletion on cardiovascular response to
orthostasis. Hypertension 1986;8:438–443.

33. Luft FC, Grim CE, Fineberg N, Weinberger MC. Effects of volume
expansion and contraction in normotensive whites, blacks and
subjects of different ages. Circulation. 1979;59:644–650.

34. Elliot P, Stamler J, Nichols R, et al. Intersalt revisited: further
analysis of 24 hour sodium excretion and blood pressure within
and across populations. BMJ. 1996;312:1248–1253.

35. Mulkerrin EC, Clark BA, Epstein FH. Increased salt retention
and hypertension from non-steroidal agents in the elderly.

36. Sanghi S, MacLaughlin EJ, Jewell CW, et al. Cyclooxygenase-
2 inhibitors: a painful lesson. Cardiovasc Hematol Disord Drug
Targets. 2006 Jun;6(2):85–100.

37. Rowe JW, Shock NW, DeFronzo RA. The influence of age
on the renal response to water deprivation in man. Nephron.
1976;17:270–278.

38. Shannon RP, Minaker KL, Rowe JW. Aging and water balance
in humans. Semin Nephrol. 1984;4:346–353.

39. Helderman JH, Vestal RE, Rowe JW, et al. The response of argi-
nine vasopressin to intravenous ethanol and hypertonic saline
in man: the impact of aging. J Gerontol. 1978;33:39–47.

40. Stachenfeld NS, Mack GW, Takamata A, et al. Thirst and fluid
regulatory responses to hypertonicity in older adults. Am J Phys-
iol. 1996;271:R757–R765.

41. Duggan J, Kilfeather S, Lightman SL. The association of age with
plasma arginine vasopressin and plasma osmolality. Age Ageing
1993;22:332–336.

42. Weinberg AD, Minaker KL, et al. Dehydration. Evaluation and
management in older adults. JAMA. 1995;274:1552–1556.

43. Stookey JD. High prevalence of plasma hypertonicity among
community-dwelling older adults: results from NHANES III.
J Am Diet Assoc. 2005 Aug;105(8):1231–1239.

44. Phillips PA, Rolls BJ, Ledingham JG, et al. Reduced thirst after
water deprivation in healthy elderly men. NEJM. 1984;311:753–
759.

45. Bevilacqua M, Norbiato G, Chebat E, et al. Osmotic and
nonosmotic control of vasopressin release in the elderly:Effect
of metoclopramide. J Clin Endocrinol Metab. 1987;65:1243–
1247.

46. Lindeman RD, Lee TD, Yiengst MJ, Shock NW: Influence of
age, renal disease, hypertension, diuretics and calcium on the
antidiuretic responses to suboptimal infusions of vasopressin.
J Lab Clin Med. 1966;68:206–223.

47. Caird FI, Andrews GR, Kennedy RD. Effect of posture on blood
pressure in the elderly. Br Heart J 1973;35:527–530.

48. Lye M. Electrolyte disorders in the elderly. Clin Endocrinol Metab.
1984;13:377.

49. Kugler JP, Hustead T. Hyponatremia and Hypernatremia in the
elderly. Am Fam Physician. 2000 Jun 15;61(12):3623–3630.

50. Miller M, Morley JF, Rubinstein LZ. Hyponatremia in a nursing
home population. J Am Geriatr Soc. 1995;43:1410–1413.

51. Al-Salman J, Hyponatremia. West J Med. 2002;176:173–176.
52. Laureno R, Karp BI. Myelinolysis after correction of hypona-

tremia. Ann Intern Med. 1997;126:57–62.
53. Konarzewski WH. Disorders of sodium balance: hyponatraemia

can occur during transurethral resection of prostate. BMJ. 2006
Apr 8;332(7545):853–854.

54. Estes CM, Maye JP. Severe intraoperative hyponatremia in a
patient scheduled for elective hysteroscopy: a case report. AANA
J. 2003 Jun;71(3):203–205.

55. Oster JR, Singer I. Hyponatremia, hyposmolality, and hypotonic-
ity:tables and fables. Arch Inter Med. 1999;159:333–336.

56. Fried LF, Palevsky PM. Hyponatremia and hypernatremia. Med
Clin North Am 1997;81:585–609.

57. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins. 2006, pp. 78–82.

58. Cherrill DA, Stote RM, Birge JR, Singer I. Demeclocycline treat-
ment in the syndrome of inappropriate antidiuretic hormone
secretion. Ann Intern Med. 1975;83:654–656.

59. Adams RA, Victor M, Mancall EL. Central pontine myelinolysis:
a hitherto undescribed disease occurring in alcoholics and mal-
nourished patients. Arch Neurol Psychiatry. 1959;81:154–172.

60. Martin RJ. Central pontine and extrapontine myelinolysis: the
osmotic demyelination syndromes. J Neurol Neurosurg Psychia-
try. 2004 Sep;75 Suppl 3:iii22–28.

61. Androgue HJ, Madias NE. Hyponatremia. NEJM. 2000 May
25;342(21):1581–1589.

62. Karp BI, Laureno R. Central pontine and extrapontine myeli-
nolysis after correction of hyponatraemia. The Neurologist
2000;6:255–266.

63. Fall PJ. Hyponatremia and Hypernatremia: a systematic
approach to causes and their correction. Postgrad Med.
107(5):75–82.

64. Rose BD, Post, TW. Clinical Physiology of Acid-Base and Elec-
trolyte Disorders, 5th ed, McGraw-Hill, New York, 2001, pp.
749–761.

65. Bossingham MJ, Carnel NS, Campbell WW. Water balance,
hydration status, and fat-free mass hydration in younger and
older adult. Am J Clin Nutrition. 2005;81(6):1342–1350.

66. Stout NR, Kenny RA, Baylis PH. A review of water balance in
ageing in health and disease. Gerontology 1999;45:61–66.

67. Loeb JN. The hyperosmolar state. NEJM. 1974 May 23;
290(21):1184–1187.

68. Gault MH, Dixon ME, Doyle M, Cohen WM. Hypernatremia,
azotemia, and dehydration due to high-protein tube feeding.
Ann Intern Med. 1968;68:778.

69. Gipstein RM, Boyle JD. Hypernatremia complicating prolonged
mannitol diuresis. NEJM. 1965;272:1116–1117.

70. Rose BD, Post TW. Clinical Physiology of Acid-Base and Elec-
trolyte Disorders, 5th ed, McGraw-Hill, New York, 2001, pp.
751–754.

71. Rose BD, Post, TW. Clinical Physiology of Acid-Base and Elec-
trolyte Disorders, 5th ed, McGraw-Hill, New York, 2001, pp.
754–758.

72. Garofeanu CG, Weir M, Rosas-Arellano MP, Henson G, Garg AX,
Clark WF. Causes of reversible nephrogenic diabetes insipidus:
a systematic review. Am J Kidney Dis. 2005 Apr;45(4):626–637.

73. Rose BD, Post TW. Clinical Physiology of Acid-Base and Elec-
trolyte Disorders, 5th ed, McGraw-Hill, New York, 2001, pp. 761–
764.

74. Martins D, Adegbenga A, Norris KC. Geriatric emergency: the
management of salt and water disturbances in the elderly. Clinical
Geriatrics. 2001;9(7).

75. Moder KG, Hurley DL. Fatal hypernatremia from exogenous salt
intake: report of a case and review of the literature. Mayo Clin
Proc. 1990 Dec;65(12):1587–1594.

76. Molaschi M, Ponzetto M, Massaia M, Villa L, Scarafiotti C, Fer-
rario E. Hypernatremic dehydration in the elderly on admission
to hospital. J Nutr Health Aging. 1997;1(3):156–160.

77. Androgue HJ, Madias NE. Hypernatremia NEJM. 2000 May
18;342(20):1493–1499.



264 Matthew Russell, Rebecca A. Silliman, James Burke

78. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins, 2006, pp. 176–
178.

79. Biswas K, Mulkerrin EC. Potassium homeostasis in the elderly.
Quarterly Journal of Medicine. July 1997;90(7):487–492.

80. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins, 2006, pp. 180–
182.

81. Lush DJ, King JA, Fray JC. Pathophysiology of low renin syn-
dromes: Sites of renal secretory impairment and prorenin over-
expression. Kidney Int. 1993;43.

82. Lawson DH. Adverse reactions to potassium chloride. QJM.
1974;433–440.

83. Hollander-Rodriguez JC, Calvert JF Jr. Hyperkalemia. Ameri-
can Family Physician. 2006;73(2):283–290.

84. Schlondorff D. Renal complications of nonsteroidal anti-
inflammatory drugs. Kidney Int. 1993;44:643–653.

85. Perazella MA, Mahnensmith RL. Hyperkalemia in the
elderly:drugs exacerbate impaired potassium homeostasis.
JGIM. Oct 1997;12(10):646–656.

86. Bashour T, Hsu I, Gorfinkel HJ, Wickramesekaran R, Rios
JC. Atrioventricular and intraventricular conduction in hyper-
kalemia. Am J Cardiol 1975 Feb;35(2):199–203.

87. Muensterer OJ. Hyperkalaemic paralysis. Age Ageing 2003
Jan;32(1):114–115.

88. Rose BD, Post, TW. Clinical Physiology of Acid-Base and
Electrolyte Disorders, 5th ed, McGraw-Hill, New York, 2001,
pp. 913–919.

89. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins. 2006, pp. 190.

90. Whang R, Whang DD, Ryan MP. Refractory potassium reple-
tion. A consequence of magnesium deficiency. Arch Intern Med.
1992 Jan;152(1):40–45.

91. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins, 2006, pp. 194.

92. Isaac G, Holland OB. Drug-induced hypokalaemia. A cause for
concern. Drugs Aging. 1992 JanFeb;2(1):35–41.

93. Panichpisal K, Angulo-Pernett F, Selhi S, Nugent KM.
Gitelman-like syndrome after cisplatin therapy: a case report
and literature review. BMC Nephrol. 2006 May 24;7:10.

94. Pascual J, Orofino L, Liano F, et al. Incidence and progno-
sis of acute renal failure in older patients. J Am Geriatr Soc.
1990;38:25–30.

95. Kumar R, Hill CM, McGeown MG: Acute renal failure in the
elderly. Lancet. 1973;1:90–91.

96. Pascual J, Liano F, and Ortuno J. The Elderly Patient with Acute
Renal Failure. J Am Soc Nephrol. 1995;6(2):144–153.

97. Markowitz GS, Perazella MA. Drug-induced renal failure: a
focus on tubulointerstitial disease. Clinica chimica Acta. Jan
2005;351(1–2);31–47.

98. Esson ML, Schrier RW. Diagnosis and treatment of acute tubu-
lar necrosis. Ann Int. Med. 2002;137(9):744–752.

99. Liano F, Junco E, Pascual J, et al. The spectrum of acute renal
failure in the intensive care unit compared with that seen in
other settings. The Madrid Acute Renal Failure Study Group.
Kidney Int. 1998;53(suppl 66):S16–S24.

100. Kjellstrand CM, Ebben J, Davin T. Time of death, recovery of
renal function, development of chronic renal failure and need
for chronic hemodialysis in patients with acute tubular necrosis.
Trans Am Soc Artif Intern Organs. 1981;27:45–50.

101. Kodner CM, Kudrimoti A. Diagnosis and management of acute
interstitial nephritis. Am Fam Physician. 2003;67(12):2527–
2534.

102. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins, 2006, pp. 348–
350.

103. Rennke HG, Denker BM. Renal Pathophysiology: the essen-
tials. 2nd Edition. Lippincott Williams and Wilkins. 2006
pp. 295.

104. Modesto-Segonds A, Ah-Soune MF, Durand D, Suc JM. Renal
biopsy in the elderly. Am J Nephrol. 1993;13(1):27–34.

105. Preston RA, Stemmer CL, Materson BJ, et al. Renal biopsy in
patients 65 years of age or older. An analysis of the results
of 334 biopsies. Journal of the American Geriatrics Society.
1990;38(6):669–674.

106. Garovic VD, Textor SC. Renovascular hypertension and
ischemic nephropathy. Circulation. 2005;112:1362–1374.

107. Hansen KL, Edwards MS, Craven TE, et al. Prevalence of reno-
vascular disease in the elderly: a population based study. J Vasc.
Surg. 2002;36:443–451.

108. Anderson GH, Blakeman N, and Streeten DH. The effect
of age on prevalence of secondary forms of hypertension in
4429 consecutively referred patients. J Hypertens. 1994;12:609–
615.

109. Shepherd S, Cadwallader K. Does early detection of suspected
atherosclerotic renovascular hypertension change outcomes?.
Journal Fam Pract. 2005;54(9).813–816.

110. Connolly JO, Woolfson RG. Renovascular Hypertension: diag-
nosis and management. Brit. J Urol. 2005;96:715–720.

111. Nordmann AJ, Woo K, Parkes R, et al. Balloon angioplasty or
medical therapy for hypertensive patients with atherosclerotic
renal artery stenosis? A meta-analysis of randomized controlled
trials. Am J Med. 2003;114:44–50.

112. van Jaarsveld BC, Krijnen P, Pieterman H, et al. The effect of
balloon angioplasty on hypertension in atherosclerotic renal-
artery stenosis. NEJM. 2001;342:1007–1014.

113. Gray BH, Olin JW, Childs MB, et al. Clinical benefit of renal
artery angioplasty with stenting for the control of recurrent
and refractory congestive heart failure. Vasc Med. 2002;7:275–
279.

114. Kennedy DJ, Colyer WR, Brewster PS, et al. Renal insufficiency
as a predictor of adverse events and mortality after renal artery
stent placement. Am J Kidney Dis. 2003;42:926–935.

115. Coresh J, Astor BC, Greene T, et al. Prevalence of chronic kidney
disease and decreased kidney function in the adult US popula-
tion. Third National Health and Nutrition Examination Survey.
Am J Kidney Dis. 2003;41:1–12.

116. Braun WE. Allocation of cadaveric kidneys: new pressures, new
solutions. Am J Kidney Dis. 1994;24: 526–530.

117. Snyder S, Pendergraph B. Detection and Evaluation of Chronic
Kidney Disease. Am Fam Physician. 2005;72(9):1723–1732.

118. McClellan WM, Ramirez SP, Jurkovitz C. Screening for
chronic kidney disease: unresolved issues. J Am Soc Nephrol.
2003;14(7supp 2):S81–S87.

119. Boulware LE, Jaar BG, Tarver-Carr ME, et al. Screening for
proteinuria in US adults: a cost-effectiveness analysis. JAMA.
2003;290:3101–3114.

120. Rennke HG, Denker BM. Renal Pathophysiology: the essentials.
2nd Edition. Lippincott Williams and Wilkins, 2006, pp. 17–
22.

121. Peterson JC, Adler S, Burkart JM, et al. Blood pressure con-
trol, proteinuria, and the progression of renal disease. The
Modification of Diet in Renal Disease Study. Ann Intern Med.
1995;123:754–762.

122. Jafar TH, Stark PC, Schmid CH, et al. Progression of chronic
kidney disease: the role of blood pressure control, proteinuria,



Principles of Fluid and Electrolyte Balance and Renal Disorders in the Older Patient 265

and angiotensin-converting enzyme inhibition; a patient level
meta-analysis. Ann Intern Med. 2003;139:244–252.

123. Brenner BM, cooper ME, de Zeeuw D, et al. Effects of losartan
on renal and cardiovascular outcomes in patients with type 2
diabetes and nephropathy. NEJM. 2001;345:861–869.

124. Jafar TH, Schmid CH, Giatras LM, et al. Angiotensin-
converting enzyme inhibitors and progression of nondiabetic
renal disease: a meta-analysis of patient level data. Ann Intern
Med. 2001;135:73–87.

125. Parving HH, Lehnert H, Brochner-Mortensen J, et al. Irbesar-
tan in Patients with Type 2 Diabetes and Microalbuminuria
Study Group.The effect of irbesartan on the development of
diabetic nephropathy in patients with Type 2 diabetes. NEJM.
2001;345:870–878.

126. Kasiske BL, Lakatua JD, Ma JZ, Louis TA. A meta-analysis of
the effects of dietary protein restriction on the rate of decline
in renal function. Am J Kidney Dis. 1998;31:954–961.

127. Levey AS, Green T, Beck GJ, et al. Dietary protein restric-
tion and the progression of chronic renal disease: what have
all of the results of the MDRD study shown? Modification of
Diet in Renal Disease Study group. J Am Soc Nephrol. 1999
Nov;10(11):2426–2439.

128. Weiner DE, Sarnak MJ. Managing dyslipidemia in chronic kid-
ney disease. J Gen Intern Med. 2004 October; 19(10):1045–
1052.

129. Jungers P, Choukroun G, Oualim Z, et al. Beneficial influence of
recombinant human erythropoietin therapy on the rate of pro-

gression of chronic renal failure in predialysis patients. Nephrol
Dial Transplant. 2001;16:307–312.

130. Ponticelli C. Should renal transplantation be offered to older
patients? Nephrol Dial transplant. 2000;15:315–317.

131. Schaubel D, Desmeules M, Mao Y, et al. Survival experience
among elderly end-stage renal disease patients. Transplantation.
1995;1389–1394.

132. Bonal J, Cleries M, Vela E and the Renal Registry Committee.
Transplantation versus hemodialysis in elderly patients. Nephrol
Dial Transplant. 1997;12:261–264.

133. Gjertson DW. A multi-factor analysis of kidney graft outcomes
at one and five years posttransplantation:1996 UNOS Update.
Clin Transplant. 1996:343–360.

134. Tesi RJ, Elkhammas EA, Davies EA, et al. Renal transplantation
in older people. Lancet. 994;343:461–464.

135. Meier-Kriesche HU, Ojo AO, Cibrik DM, et al. Relationship
of recipient age and development of chromic renal allograft
failure. Transplantation. 000;70:306–310.

136. Doyle SE, Matas AJ, Gillingham K, Rosenberg ME. Predicting
clinical outcome in the elderly renal transplant recipient. Kidney
Int. 2000;57:2144–2150.

137. Greenstein S, Siegal B. Compliance and non compliance in
patients with a functioning renal transplant: a multicenter
study. Transplantation 1999;66:1718–1726.

138. Becker BN, Ismail N, Becker YT, et al. Renal transplanta-
tion in the older stage renal disease patient. Am J Kidney Dis.
1996;16:353–362.



25
Urological Issues in Older Adults
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INTRODUCTION

Urological problems are extremely common in older adults.
The prevalence of many urological disorders increases with
advancing age in both men and women. Estimates indicate that
approximately 20% of all primary care visits include some type
of urological complaint. In fact, data from the National Ambu-
latory Medical Care Survey indicate the specialty of urology
ranks third, behind only ophthalmology and cardiology, in the
total annual number of outpatient clinical visits by older Medi-
care recipients in the United States.1 These trends hold steady
even when stratifying for ages older than either 75 or 85 years.
This chapter addresses the evaluation and management of many
of the common urological conditions seen in older adults. Sev-
eral topics relevant to urology are also covered in more detail
in other chapters including urinary incontinence (Chapter 26),
sexuality and sexual health (Chapter 55), and prostate cancer
(Chapter 36).

HEMATURIA

Hematuria is a common urological condition seen in people
of all ages. The condition may be gross or microscopic, and it
may be episodic or persistent. Any episode of gross hematuria
should be considered abnormal. On microscopic urinalysis,
the generally accepted upper limit of normal is zero to three
red blood cells per high-powered field.2 Because it is a com-
mon presenting sign for many types of genitourinary pathol-
ogy, elderly patients with gross or persistent microhematuria
should undergo a thorough evaluation including upper urinary
tract imaging and cystourethroscopy. The common sources
of hematuria in older adults are summarized in Table 25.1.
Intravenous pyelography has been the traditional form of imag-
ing used in the evaluation of hematuria; however, recent stud-

ies have suggested that computed tomography imaging may be
equivalent or superior to intravenous pyelography for detection
of urological abnormalities.3 If possible, the study should be
done both without and with intravenous contrast. The noncon-
trast images are particularly useful to evaluate for stones. After
contrast administration, immediate and delayed images are
obtained. These help to delineate renal function and anatomy,
the course and caliber of the ureters, and the general anatomy of
the bladder. Delayed images are useful to identify hydronephro-
sis and potential ureteral obstruction.

Although larger lesions in the bladder may be identifi-
able on computed tomography imaging or ultrasound, smaller
mucosal lesions may not be evident on these studies. There-
fore, cystourethroscopy must be considered an essential part
of the complete urological evaluation for hematuria. Bladder
cancers, particularly transitional cell carcinomas, usually start
in the urothelium and are often visible as papillary lesions on
cystoscopy. Carcinoma in situ is a particularly aggressive form
of bladder cancer that may initially present with either micro-
scopic or gross hematuria. On cystoscopy, this usually appears
as a red, velvety patch in the urothelium. Histological examina-
tion of bladder biopsies and cytological examination of either
voided urine or bladder washing specimens may be useful to
help diagnose bladder malignancies. In the United States, tran-
sitional cell carcinoma is the most common form of bladder
cancer in older adults, and cigarette smoking is one of the most
common risk factors.

Although an episode of gross hematuria can be quite dis-
tressing for the patient, emergency evaluation is not usually
necessary. The exceptions are patients experiencing clot reten-
tion with difficulty passing urine or patients requiring blood
transfusions for anemia secondary to the hematuria. Cys-
tourethroscopy with clot evacuation may be required in these
cases. If a specific bleeding site is identified, electrocoagula-
tion may be useful. In many cases, a specific source cannot
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Table 25.1. Causes of Hematuria in Older Adults

Benign Conditions

Stones

UTI

Pyelonephritis

Glomerular diseases of the kidney

Inflammatory conditions

Prostatitis

Cystitis

Urethritis

Malignant Conditions

Bladder cancer

Transitional cell carcinoma

Squamous cell carcinoma

Carcinoma in situ

Ureteral cancer

Renal cancer

Renal cell carcinoma

Prostate cancer

Urethral cancer

be identified. In cases of persistent gross hematuria, chemical
coagulation with bladder infusions of dilute alum or formalin
may be required.

In older patients with renal insufficiency, a plain x-ray of
the kidneys, ureters, and bladder and renal ultrasound can be
performed as the initial imaging evaluation. This should be sup-
plemented with cystourethroscopy and retrograde ureteropy-
elography to look for abnormalities in the ureters or renal
collecting systems. Filling defects may indicate some type of
space-occupying lesion such as a stone, tumor, polyp, fungus
ball, blood clot, or stricture.

Acute conditions such as urinary tract infection (UTI),
prostatitis, or stone passage may be associated with hematuria.
Urinalysis should be repeated after these conditions have been
treated, and, if hematuria persists, then urological consultation
for further evaluation should be obtained. Hematuria is also
frequently seen in elderly patients receiving chronic anticoag-
ulation therapy; however, these individuals still require a com-
plete urological evaluation because 15%–20% will be found to
have significant underlying genitourinary pathology.

If an older adult patient has persistent microhematuria
despite a negative urological evaluation with upper tract imag-
ing, cystourethroscopy, and cytology, then referral to a nephrol-
ogist to evaluate for possible glomerular bleeding would be
warranted. This is particularly true in patients with a history of
either proteinuria or hypertension.2

HEMATOSPERMIA

Hematospermia, blood in the ejaculate, is occasionally seen
in older men. Although it is most commonly idiopathic and
benign, it may be an indication of other underlying genitouri-
nary pathological conditions such as prostatitis or prostate
cancer.4 Bleeding from dilated capillary vessels in the prostate
may also cause hematospermia. In some cases, this may be trig-
gered by excessive physical exertion or vigorous sexual activity.
Evaluation, including a thorough history-taking and physical
examination, may help to identify the cause of the condition.
Additional tests that may be useful include cystourethroscopy,
transrectal ultrasound, prostate biopsy, and determination of
prostate-specific antigen (PSA) levels.

URINARY TRACT INFECTIONS

Bacteriuria and UTI are among the most common urological
diagnoses in older adults. The estimated lifetime risk for
development of a UTI in women is greater than 50%, and the
associated costs are staggering. In the year 2000, the estimated
overall annual expenditures for UTI care in the United States
were $2.47 billion for women, and $1.03 billion for men.5,6 Epi-
demiological studies indicate that the incidence and prevalence
of UTIs increases with advancing age.7 Although seen in both
sexes, a higher proportion of women are affected, with a ratio of
3:1. Various age-related physiological changes may predispose
older adults to UTIs. These include hormonal and vaginal
changes associated with menopause, alterations in cognitive
function, prostate disease, and changes in bladder physiology.

Asymptomatic bacteriuria should be differentiated from
symptomatic UTI. Symptomatic UTIs should be treated in
patients of any age. Diagnosis should be confirmed with urinal-
ysis and urine cultures. Determination of drug sensitivity on
urine culture is important to ensure that appropriate antibiotic
therapy has been administered. This is particularly important
given the increased rates of drug resistance seen with many
common bacteria. Typical symptoms of acute UTI include
fever, dysuria, urinary urgency and frequency, burning with
urination, and suprapubic discomfort. Elderly patients may
not develop these symptoms because of normal alterations in
overall immune status associated with aging. Older adults may
exhibit other symptoms resulting from UTI including lethargy,
anorexia, or confusion. In elderly patients with new onset of
delirium, a urinalysis and urine culture should be checked to
determine if a UTI is present.

Antibiotic therapy for acute UTI is usually administered as
an oral preparation. Uncomplicated UTI may be treated with
simple, low-cost antibiotics such as amoxicillin or ampicillin,
nitrofurantoin, or trimethoprim-sulfamethoxazole. In patients
who are allergic to these compounds, cephalosporins and tetra-
cycline may be used as second-line therapy. Fluoroquinolones
are usually reserved for complicated UTIs including those
associated with concomitant stone disease, pyelonephritis, or
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sepsis. The choice of appropriate antibiotic therapy should of
course be guided by the patient’s overall medical condition,
renal function status, and the results of the antibiotic sensitivity
profile for the specific organism. The duration of therapy gener-
ally ranges from 3 to 7 days, and is dependent on a variety of fac-
tors including overall complexity of the infection and response
to therapy. Intravenous antibiotic therapy may be required in
cases of severe infection, pyelonephritis, or urosepsis.

The most common organisms seen in elderly patients
with UTI include Gram-negative bacteria such as Escherichia
coli, Pseudomonas, Klebsiella, and Proteus. The most common
Gram-positive organisms seen in older adults with UTI include
Staphylococcus aureus, and Enterococcus.8 In patients with recur-
rent, culture-documented UTI, a clinical investigation to search
for a nidus of infection is warranted. Common causes of recur-
rent infection include urolithiasis or other foreign body, chronic
urinary retention, and vesicoureteral reflux. Treatment of the
underlying condition may lead to resolution or a decrease in
the frequency of UTIs.

Asymptomatic bacteriuria is quite common, particularly
in elderly women. This is seen both in community-dwelling
and institutionalized elders. In a community-based, cross-
sectional analysis of 432 people aged 80 years or older, 19.0%
of the women and 5.8% of the men were found to have
asymptomatic bacteriuria.9 In this study, urinary incontinence,
reduced mobility, and systemic estrogen replacement therapy
were identified as independent risk factors for asymptomatic
bacteriuria in women. There is general consensus that asymp-
tomatic bacteriuria need not be treated with antibiotic therapy.

UTIs associated with systemic bacteremia in elderly patients
carry a high risk of morbidity and mortality. In a retrospec-
tive study of 191 patients aged 75–105 years with concomitant
positive urine and blood cultures, the in-hospital mortality
rate was 33%.8 A variety of factors associated with impaired
physical and cognitive function were associated with increased
mortality; however, advanced age itself was not identified as
a significant risk factor in this particular study. Other studies
have confirmed that mental status changes and a history of
frequent UTIs may be associated with increased mortality in
elderly patients with UTI.10

The role of impaired bladder emptying in development of
UTI in older adults has been somewhat controversial. Intu-
itively, it makes sense that increased postvoid residual urine
volume may be associated with UTI. The data, however, have
been somewhat conflicting on this topic. A recent retrospective
analysis of 101 stroke patients admitted for inpatient rehabil-
itation demonstrated that a finding of two or more postvoid
residual urine volumes of 150 mL or more was independently
associated with an increased risk of UTI.11

Impaired nutritional status may also be associated with an
increased propensity for elderly patients to develop UTIs. In a
recent study of 185 hospitalized older adults (mean age 81.6
+/−0.6 years), malnutrition was associated with an increased
rate of nosocomial infections, including UTIs.12

Indwelling catheterization is clearly associated with an
increased risk of UTI in older adults. Intermittent catheteriza-

tion is preferred, if possible, in patients who have problems with
urinary retention. Indwelling catheters should be used only if
absolutely necessary. A recently published study examined the
rates of UTI observed in a group of 277 elderly patients who had
an indwelling urinary catheter placed in the emergency room at
the time of hospital admission.13 Overall, 28% of these patients
were diagnosed with a UTI during their hospitalization; how-
ever, 69% of these individuals either had a UTI diagnosed in
the emergency room or had clinically significant bacteriuria
(≥105 organisms/mL) prior to the catheter placement. There-
fore, 9% of the patients who had an indwelling catheter placed
developed a new UTI during hospitalization.

Several treatments may be helpful to prevent development
of UTIs in susceptible older adults. Increased hydration may be
helpful to decrease bacterial adherence to the urothelium of the
bladder and urethra. Vaginal estrogen replacement may help to
prevent development of UTI in postmenopausal women with
atrophic vaginitis. Estrogen helps to acidify the vaginal fluid
that facilitates growth of Lactobacillus sp., the natural vaginal
flora. Lactobacillus is an important component of the natu-
ral host-defense mechanism, which helps prevent overgrowth
of pathogenic bacteria associated with UTI. The estrogen is
administered vaginally to enhance absorption in the vaginal
and periurethral tissues. Even in patients already on systemic
estrogen therapy, additional vaginal administration may be
required to reach appropriate local tissue levels. Administration
approximately three times weekly is usually sufficient. Exoge-
nous estrogen administration is typically contraindicated in
women with a history of uterine or breast cancer.

Cranberries (Vaccinium macrocarpon) have long been con-
sidered a preventive agent for UTIs, and consumption of cran-
berry juice has been associated with decreased rates of UTI in
elderly patients.14 This is most likely because of acidification of
the urine and the azo ring chemistry found in the cranberries
that prevents bacterial adherence to the urothelium. If patients
are going to use cranberry to help prevent UTI, they should be
counseled to look for products containing a high percentage of
real juice rather than water. Cranberry tablets may be substi-
tuted for juice in diabetic patients or those on a reduced calorie
diet.

URINARY CATHETERS

In general, the use of indwelling urinary catheters should be
avoided if at all possible.15 Indwelling catheters can be associ-
ated with significant potential complications including UTIs,
urosepsis, and stone formation. Care should be taken to remove
the catheter as soon as feasible, and to monitor the patient
for signs and symptoms of UTI. With extended time, chronic
catheter irritation may lead to squamous metaplasia of the blad-
der epithelium and squamous cell carcinoma of the bladder.

If chronic indwelling catheter use is required, suprapubic
catheter drainage is usually preferred over urethral catheteri-
zation. The suprapubic catheter may be easier for caregivers to
change and is often more comfortable for patients. In patients
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Table 25.2. Anticholinergic Medications

Medications Typical Dosages

Oxybutynin 5 mg BI day – QI day

Oxybutynin (time released) 5, 10, or 15 mg once daily

Oxybutynin (transdermal) 3.9 mg/day, patch changed twice
weekly

Tolterodine 1 or 2 mg BID

Tolterodine (time released) 4 mg once daily

Darifenacin 7.5 or 15 mg once daily

Solifenacin 5 or 10 mg once daily

Potential side effects of
anticholinergic medications

Dry mouth

Constipation

Confusion

Blurry vision

Headache

Tachycardia

Prolongation of QT interval on
electrocardiogram

who are sexually active, a suprapubic catheter is helpful because
it moves the catheter away from the genitals. Chronic ure-
thral catheterization may also lead to urethral or bladder neck
erosion and subsequent urinary incontinence. Urinary leak-
age around an indwelling catheter is usually caused by either
catheter blockage or bladder spasms. Gentle irrigation of the
catheter with sterile saline can be used to relieve obstruc-
tion from urinary sediment. Anticholinergic or antispasmodic
agents may be useful to diminish bladder spasms. The most
common anticholinergic agents including dosages and poten-
tial side effects are listed in Table 25.2. Care should be taken
when prescribing these agents in older adults, and the patient
and family or caregivers should be instructed to watch closely
for any signs of side effects. Placement of larger catheters should
be avoided because this will only serve to dilate the urethra or
suprapubic tract and will not correct the underlying problem.
With time, the use of larger catheters may lead to urethral
or bladder neck erosion and worsening urinary incontinence.
Treatment of urinary incontinence in patients with this type of
urethral erosion may be quite difficult and often involves major
surgery such as a cystectomy with urinary diversion or augmen-
tation enterocystoplasty with closure of the bladder neck.

STONE DISEASE

Approximately 20% of all adults will develop urinary stone
disease at some point in their lives. In general, rates of
stone formation and passage do not differ in elderly patients
compared with the general population. Patients with a history

of stone disease are at significantly increased risk for devel-
opment of recurrent stone episodes. One of the primary risk
factors for stone disease is inadequate hydration, which is often
seen in older adults. A recent epidemiological and health care
utilization analysis revealed that Medicare beneficiaries with a
diagnosis of stone disease had a 2.5 to 3-fold higher rate of inpa-
tient hospitalization for the condition compared with younger
patients.16 This study also demonstrated that rates of outpa-
tient hospital and office visits for evaluation and treatment of
stone disease increased by 29% and 41%, respectively, among
Medicare beneficiaries between 1992 and 1998.

Small stones (<5 mm) can often be treated effectively with
increased hydration and oral analgesics. In many cases, the
stones will pass spontaneously. Patients are encouraged to col-
lect and strain their urine to capture the stones for chemi-
cal analysis. Larger stones often require surgical intervention
for treatment. Cystoscopy and ureteral stent placement may
be required to bypass an obstructing stone and help relieve
renal colic. Indications for stent insertion include upper tract
obstruction, particularly with significant urinary infection or
bacteriuria, a solitary kidney, underlying renal insufficiency,
or intractable nausea, vomiting, or pain. Subsequent surgical
treatment may include ureteroscopy with stone fragmentation
and removal or extracorporeal shock wave lithotripsy. Percuta-
neous nephrostolithotomy may be required for large stones in
the renal pelvis or calyces.

Stone composition may also change with advancing age.
Alterations in stone chemistry in older adults may be related
to associated changes in vitamin D and calcium metabolism,
which can be affected by age-related physiological changes. The
overall proportion of uric acid stones also appears to increase
with advancing age.17 This may be related to a progressive defect
in urine ammoniagenesis, which is observed with aging, and
which leads to a low urinary pH observed in patients who form
uric acid stones. In addition, there is evidence that diabetic
patients tend to have a higher incidence of uric acid stone pro-
duction compared with nondiabetics.18 This may help explain
the higher rates of uric acid stone production observed in older
adults, who also have a greater tendency to have diabetes mel-
litus or a history of gout.

Rates of stone recurrence appear to be similar in older
adults compared with younger individuals.19 In a review of 209
stone patients older than 65 years, calcium oxalate and calcium
phosphate were the most common types of stones observed.
The elderly patients accounted for 9.6% of the total population
in this study; however, the older patients demonstrated a sig-
nificantly higher rate of uric acid stone formation compared
with the younger patients. Hyperuricosuria and hypercalcuria
appear to be common in older patients with recurrent stone
disease.

UROLOGICAL MALIGNANCIES

The incidence and prevalence of most of the urological malig-
nancies increase with advancing age. In some cases, there may
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be differences in the type or progression of cancer compared
with younger patients. For a more detailed discussion regarding
evaluation and management of cancers in older adults, please
refer to Chapter 36.

Prostate Cancer

Prostate cancer is the most common nonskin cancer diagnosed
in men, and the second leading cause of cancer deaths behind
lung cancer. It is estimated that approximately 186,320 new
cases of prostate cancer will be diagnosed in the United States
in 2008, and approximately 28,660 men will die of the disease.20

The incidence and prevalence of prostate cancer increase with
age. In general, prostate cancer is a slow-growing disease, and
many men will die of other comorbid conditions rather than of
prostate cancer itself. In patients with clinically organ-confined
disease, treatment with curative intent by using either radical
prostatectomy or radiation therapy may be utilized. Although
there is no specific age limitation, curative treatment is most
often considered for those men with a predicted life expectancy
of at least 10 additional years. In men with metastatic disease
or in those who are not deemed to be surgical candidates,
hormonal therapy with androgen deprivation may be used to
slow the progression of the disease. For additional information
on the evaluation and treatment of prostate cancer in elderly
men, please refer to Chapter 36.

Routine screening for prostate cancer in elderly men is
somewhat controversial. In younger men, the American Uro-
logical Association recommends screening with an annual
serum PSA level and a digital rectal examination.21 Guidelines
suggest starting routine screening at the age of 50 years, and
at 40 years for men considered to be at high risk for prostate
cancer. These would include African-American men and those
with a family history of prostate cancer. Specific age cutoffs at
which to discontinue screening have not been definitively estab-
lished. In general, routine prostate cancer screening in elderly
men with a predicted life expectancy of less than 10 years is not
indicated.22 Decisions to screen for prostate cancer in elderly
men should be tailored to each patient’s specific clinical situa-
tion with consideration of overall health and other comorbid
disease.

Bladder Cancer

Bladder cancer often presents initially with either gross painless
hematuria or persistent microhematuria. In the United States,
the most common type of bladder cancer is transitional cell
carcinoma. On cystoscopic examination, this usually appears
as either a papillary or sessile tumor of the bladder mucosa.
Carcinoma in situ is a particularly aggressive form of blad-
der cancer. Cystoscopically, this typically appears as a velvety
red patch in the bladder mucosa. Bladder wash cytology and
biopsies are needed to help establish the diagnosis.

Treatment of bladder cancer is dependent on the grade
and stage of the tumor. Low-grade tumors that do not invade
into the muscular layer of the bladder are usually treated with

endoscopic resection. Tumor recurrence occurs in up to 70%
of patients, and careful postoperative follow-up is essential for
proper treatment. Follow-up consists of repeated cystoscopy
and cytology every 3 months for 2 years, every 4 months
for 2 years, every 6 months for 2 years, and then annually.
Adjuvant therapy with intravesical administration of Bacillus-
Calmette-Guérin or chemotherapeutic agents may be used
to help decrease tumor recurrence. High-grade noninvasive
tumors may also be treated with a combination of resection
and intravesical chemotherapy.

Invasion of tumor into the muscularis propria is an omi-
nous finding and is associated with a high risk of disease
progression. The mainstay of therapy is radical cystectomy in
women or cystoprostatectomy in men. This is a major surgical
procedure that is associated with significant risk of morbid-
ity and mortality. Recent studies indicate that elderly patients
can safely undergo this type of surgery, although the risks and
potential benefits need to be carefully considered for each indi-
vidual patient.23 Options for urinary diversion include both
continent and noncontinent options.24 The traditional diver-
sion is an ileal conduit, which is brought to the skin as a urinary
stoma. The urine drains continuously into an ostomy bag that
is secured directly to the skin. Methods for continent urinary
diversion include a catheterizable pouch, which the patient
drains several times daily using intermittent catheterization, or
an orthotopic neobladder. The neobladder is a pouch made of
detubularized bowel that is anastomosed to the urethra. The
patient voids per urethra to empty the pouch, although some
patients do need to do periodic intermittent catheterization to
completely drain the reservoir. Because the orthotopic diver-
sion relies on the external urinary sphincter for continence,
many patients experience some urinary leakage during their
sleep.

Urethral Cancer

Primary malignant tumors of the urethra are rare and occur
more commonly in women than men. Patients usually present
with hematuria or difficulty with urination. The tumor is
often palpable on bimanual pelvic examination. Cystoscopy
and biopsy are used to help confirm the diagnosis. Treatment
consists of excision, and possible adjuvant chemotherapy or
radiation.

Kidney Cancer

Cancers of the kidney account for approximately 3%–4% of all
diagnosed malignancies in both men and women.20 The most
common types of kidney cancer include renal cell carcino-
mas, which originate in the renal parenchyma, and transitional
cell carcinomas, which originate in the transitional epithelium
of the renal collecting system. Early treatment is essential to
prevent development of metastatic disease beyond the kidney.
For renal cell carcinomas, partial nephrectomy may be consid-
ered if the tumor is amenable to resection to spare as many
functional nephrons as possible to preserve renal function.
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Recent advances in therapeutic methodology have made tech-
niques such as cryotherapy and radio-frequency ablation of
renal tumors minimally invasive options for some patients.
These types of therapies may be particularly useful in elderly
patients who may not be candidates for more invasive surgery.
Radical nephrectomy may be required if the tumor is large
or not amenable to a nephron-sparing approach. The overall
health and potential longevity of the patient must be carefully
considered in each case.

Nephroureterectomy has been the traditional treatment
for transitional cell carcinomas of the renal collecting system.
The ureter is removed because the tumor usually involves a
field change within the tissue, and subsequent recurrences in
the ureter are extremely common (>70%). Nephron-sparing
options including endoscopic tumor resection with admin-
istration of chemotherapeutic or immunotherapeutic agents
into the renal collecting system. These may be viable options
in patients who are not candidates to undergo more involved
surgery.

Testis Cancer

Testis cancer is a relatively uncommon malignancy, accounting
for approximately 1% of all cancers diagnosed in males.20,25

Testis cancers can present at any point in a man’s life, although
the types of cancer differ significantly by patient age. In infants
and children, yolk sac tumors and embryonal cell carcinomas
are the most common. In young men between the ages of 15 and
35 years, testis cancer is actually the most common solid malig-
nancy, and ranks behind only the leukemias and lymphomas in
overall incidence. The most common forms of testis cancer in
young men include seminomas and nonseminomatous germ
cell tumors. In contrast, the most common testicular tumors in
elderly men are lymphomas. These tend to be aggressive tumors
and are generally managed with systemic chemotherapy or a
combination of chemotherapy and radiation. Recurrence is
common, occurring in up to 80% of patients.26 Extranodal
recurrence is not uncommon and may involve the central ner-
vous system. Chemotherapy can be useful in some cases of
testicular lymphoma.

BENIGN DISORDERS OF THE PROSTATE

Prostate diseases are among the most common urological con-
ditions that affect older men. The primary nonmalignant con-
ditions affecting the prostate gland in older men include benign
prostatic hyperplasia (BPH) and prostatitis.

Benign Prostatic Hyperplasia

The prostate gland secretes fluid that helps form the ejaculate
and provides nutrient factors required for the function and
survival of sperm. Benign enlargement of the prostate gland
typically begins at approximately 40–50 years of age.27 This
enlargement is driven by the presence of serum testosterone.

Proliferation of both the stromal and the epithelial components
of the prostate gland can occur in cases of BPH. The effect of
prostatic enlargement is variable. Some men experience few
symptoms; however, many men develop obstructive voiding
symptoms including urinary frequency, hesitancy, nocturia,
and a slow urinary stream. Nocturia can be particularly both-
ersome for some men.28 Other men experience chronic diffi-
culty emptying the bladder or acute urinary retention. In some
cases, men may also experience irritative voiding symptoms
with urinary urgency or urge incontinence. Pain is uncommon
unless men have acute urinary retention or need to strain to uri-
nate. Prostate size does not always correlate with symptoms. In
fact, some men with relatively small prostate glands have severe
symptoms, particularly if the median lobe of the prostate gland
is involved. Voiding symptoms associated with BPH can have a
significantly negative impact on both overall and health-related
quality of life.29,30 Fortunately, there are a wide variety of both
surgical and nonsurgical therapies for BPH that can be quite
effective in relieving these bothersome symptoms. These are
outlined in Table 25.3. In addition, quality indicators for evalu-
ation and management of BPH in vulnerable elderly men have
recently been established.31

Medical Therapies

Currently, there are three main categories of drugs used for
the pharmacological treatment of BPH. These include the
α-adrenergic antagonists, the 5-α-reductase inhibitors, and
nutritional supplements and phytotherapies. The α-adrenergic
antagonists include terazosin (Hytrin), doxazosin (Cardura),
tamsulosin (Flomax), and alfuzosin (Uroxatral). These drugs
act by blocking α-adrenergic receptors in the tissue of the pro-
static urethra and bladder neck. This leads to a relaxation of
smooth muscle in these tissues, which causes a decrease in
outlet resistance. These drugs have been shown to work well,
particularly in men with smaller prostate glands.32 The medi-
cations are usually prescribed once daily at bedtime. This helps
to reduce some of the potential side effects of the medication
including orthostatic hypotension. Men should be warned to
rise slowly and make sure they have their balance before getting
up from bed. This is particularly true for men who have noc-
turia and get up to go to the toilet in the night. There have been
associations reported between α-blocker therapy and erectile
dysfunction in older men.33,34 Another potential side effect of
this class of drugs is the floppy-iris syndrome.35 The medica-
tions may cause relaxation of the smooth muscle in the iris of
the eyes. This can become a problem if the medication is not
discontinued prior to cataract surgery. The condition causes
intraoperative billowing of the iris musculature with risk of
prolapse and progressive miosis. Men taking these medications
must advise their ophthalmologist prior to any surgical inter-
ventions.

The 5-α-reductase inhibitors act by blocking the enzyme
that helps catalyze the conversion of testosterone into dihy-
drotestosterone. Limiting the amount of circulating dihy-
drotestosterone leads to a shrinking of the prostate gland,
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Table 25.3. Treatment Options for BPH

Medical Therapies

Alpha-adrenergic antagonists

Nonselective

Terazosin (Hytrin) 1–10 mg PO at bedtime (must titrate dose)

Doxazosin (Cardura) 1–8 mg PO at bedtime (must titrate dose)

Selective

Tamsulosin (Flomax) 0.4–0.8 mg PO at bedtime

Alfuzosin (Uroxatral) 10 mg PO once daily

5-Alpha-reductase inhibitors

Finasteride (Proscar) 5 mg PO once daily

Dutasteride (Avodart) 0.5 mg PO once daily

Surgical Therapies

TURP

Transurethral incision

Open suprapubic prostatectomy

Open retropubic (non-radical) prostatectomy

Minimally Invasive Therapies

Transurethral electrovaporization

Transurethral needle ablation

High-intensity focused ultrasound

Transurethral microwave thermotherapy

Lasers (various)

Prostatic stents

although the full effect may not be seen for several months
after starting the medication.36 The two main drugs in this cat-
egory include finasteride (Proscar) and dutasteride (Avodart).
These medications generally work better in men with larger
prostate glands. The potential side effects include decrease in
libido and development of gynecomastia or breast discomfort.
The drugs will also cause an approximate 50% reduction in
circulating serum PSA. It is recommended that a PSA level be
checked prior to initiating these medications. After starting a 5-
α-reductase inhibitor, observed PSA levels should be doubled
to determine the actual PSA for a given patient.

Several recent studies have suggested that using a com-
bination of an α-adrenergic antagonist and a 5-α-reductase
inhibitor may have better overall efficacy compared with
monotherapy, particularly for men with larger prostates or
more severe voiding symptoms.37,38 Whereas this dual ther-
apy may be beneficial for some patients, the potential side
effects and additive costs of these medications must also be
considered.

A number of natural remedies and plant extracts have
gained popularity for the treatment of the symptoms of BPH.
The most widely used preparation is saw palmetto (Serenoa
repens). The exact mechanism of action is unknown, but

theories suggest it may be similar to either 5-α-reductase
inhibitors or other hormonally active agents. To date, there
have been relatively few studies examining the efficacy of these
types of preparations, particularly in elderly men. These agents
are available in health food stores without a prescription. It
is difficult to counsel patients about the safety and efficacy
of these types of treatments because of the overall paucity of
data. These phytotherapeutic agents are also not subject to reg-
ulation by the Federal Food and Drug Administration (FDA)
and there may be significant variations between products and
even between batches of the same product.

The roles of micronutrients and other nutritional compo-
nents have recently attracted attention as a potential option
for treatment and perhaps prevention of BPH.39,40 Research
data are limited, particularly for elderly men; however, this
is a rapidly growing area of both basic science and clinical
research. Zinc has long been advocated as a mineral impor-
tant for prostate health. Other agents being examined for their
potential influence on prostate physiology include lycopenes,
bioflavonoids including soy, and selenium. If these types of
nutritional agents show a clinically significant effect in either
treating BPH or preventing clinically significant symptoms, it
may alter the ways in which this disorder is managed.
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Surgery

Surgical treatment may be required in some patients, par-
ticularly if medical therapy has not been clinically success-
ful. The traditional options for surgery include open surgical
removal of the prostate through either a suprapubic or retro-
pubic approach or transurethral resection. Open surgery is still
used in men with very large prostate glands (>100 g). For most
men, transurethral surgery has replaced open surgery as the
technique of choice, because of lower overall morbidity and
mortality and improved recovery. Transurethral resection of
the prostate (TURP) remains the gold standard to which all
other forms of therapy are compared. The main risks of TURP
include bleeding and infection and development of hypona-
tremia from absorption of hypotonic irrigation solution during
surgery. Recent technical advances have led to development of
surgical systems that can utilize isotonic saline for intraopera-
tive irrigation. This has reduced the incidence of the post-TURP
hyponatremia syndrome and the associated morbidity of the
procedure. Another potential side effect is the development
of retrograde ejaculation after TURP. In men with a smaller
prostate or with an elevated bladder neck, a transurethral
incision of the prostate may help to avoid this potential
complication.

Minimally Invasive Therapies

A number of minimally invasive surgical therapies have been
developed to treat symptomatic BPH.41,42 Examples include
transurethral electrovaporization of the prostate, transurethral
needle ablation of the prostate, which utilizes radio-frequency
energy, high-intensity focused ultrasound, or transurethral
microwave thermotherapy, which heats the prostate leading
to sloughing of the treated tissue. Several different techniques
using various laser energy methods have also been developed.
Intraurethral prostatic stents have been developed for treat-
ment of mild-to-moderate BPH.43 These devices are placed
across the prostatic urethra and function to push open the ure-
thral lumen with a radial springlike configuration. The overall
popularity of urethral stents for routine management of BPH
has declined because of associated complications including
erosion, migration, or stricture. Removal can be difficult as the
components of the stent become incorporated in the epithe-
lium of the urethra. Nonetheless, these devices could be useful
in highly select patients, such as frail elderly men with dimin-
ished life expectancy who may be too ill to undergo a more
involved procedure.44

Many of these current minimally invasive options do offer
potential advantages in elderly patients. Some can be performed
with the patient receiving a local anesthetic in the outpatient
office setting. This obviates the need for general or regional
anesthesia, which may be advantageous for older adults with
multiple comorbidities. Some offer a significant reduction in
the potential for perioperative bleeding, which is associated
with the traditional TURP. This can be beneficial for elderly
patients who may have undergone anticoagulation therapy for

treatment of cardiovascular disease. Although each of the min-
imally invasive treatments show promise in clinical trials and
with short-term follow-up, the long-term efficacy of each has
yet to be fully determined.

Prostatitis

Several different forms of infection and inflammation can affect
the prostate. These include acute prostatitis, chronic prostatitis,
and prostatodynia. Although the precise prevalence of prostati-
tis is unclear and varies among studies, recent epidemiological
data suggest an overall prevalence of 2%–10% in adult men.45,46

This study suggested there are preliminary data that may indi-
cate causal associations between a history of prostatitis and
subsequent development of either BPH or prostate cancer. The
clinical impact of prostatitis in elderly men is significant, and
inpatient hospitalization rates to treat prostatitis in Medicare
beneficiaries range from 2 to 2.5 times higher compared with
younger men.6,47

Acute bacterial prostatitis is most often associated with
a rapid onset of symptoms including fever, chills, irritative
voiding symptoms with frequency and urgency, dysuria, and
pelvic or perineal pain. Because of a generalized decrease in
immune function, elderly men may not mount a full symp-
tomatic response and the clinical findings may be more subtle.
The cause is usually from an ascending infection with bacteria
from the distal urethra. This may be exacerbated by sexual activ-
ity or urethral instrumentation such as cystoscopy or catheter
insertion. Rectal examination will usually reveal a swollen and
tender prostate. Prostate massage should not be performed if
acute bacterial prostatitis is suspected, because this can lead
to systemic dissemination of bacteria and subsequent urosep-
sis. Urine cultures should be obtained to identify the organism
involved in the infection and to help guide antibiotic therapy. If
the patient is acutely ill, hospitalization with intravenous antibi-
otic administration may be necessary. Acute urinary retention
may need to be treated with suprapubic tube insertion. Ure-
thral catheterization should be avoided to prevent development
of urosepsis. Oral antibiotic therapy is usually continued for
4 weeks. The most common antibiotics used for this are doxycy-
cline or the fluoroquinolones because they can achieve adequate
tissue concentrations in the prostate. Computed tomography
examination may be useful to identify prostatic abscesses that
would require surgical drainage.

Chronic prostatitis occurs more commonly than acute pro-
statitis in elderly men.48 Typical symptoms include urinary
urgency and frequency, dysuria, nocturia, low back pain, scro-
tal or perineal discomfort, or suprapubic pain. Findings on
rectal examination can be variable. Some men will have signifi-
cant tenderness or swelling of the prostate gland but others will
not. Secretions obtained from prostatic massage may be helpful
to establish the diagnosis. Microscopic examination may reveal
bacteria or white blood cells. A urine culture should be obtained
to help guide antibiotic selection. Initial therapy with approx-
imately 2 weeks of antibiotic agents is indicated, although
longer courses of antibiotics may be necessary. Avoiding dietary
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irritants such as caffeine, alcohol, or carbonated beverages may
also be helpful.

Prostatodynia refers to a syndrome in which patients have
symptoms suggestive of acute or chronic prostatitis without
objective clinical findings. Pain is one of the hallmarks of this
condition. Antibiotics often do not help to alleviate symptoms
in these patients. Other causes of chronic pelvic pain should
be considered such as interstitial cystitis, a chronic inflam-
matory condition of the urinary bladder that can cause sim-
ilar symptoms. Treatment may be difficult and needs to be
individualized for each patient. Antiinflammatory agents, anti-
histamines, α-adrenergic antagonists, and pain medications
may be useful. Conservative therapies with pelvic floor relax-
ation techniques or biofeedback therapy may also be of some
benefit.

PENILE DISORDERS

In addition to penile cancers, a wide variety of benign condi-
tions may affect the male genitalia. Many of these are inflamma-
tory conditions, and these may be influenced by both anatom-
ical factors and other comorbid conditions such as diabetes
mellitus.

Phimosis

Phimosis is a condition characterized by narrowing of the fore-
skin, which makes retraction of the foreskin difficult or impos-
sible. This may lead to pain and inflammation and may be
associated with difficult voiding for some patients. Some der-
matological conditions such as lichen sclerosis and balanitis
xerotica obliterans (BXO) may increase the incidence of devel-
opment of phimosis.49,50 Surgical treatment with either a dorsal
slit or circumcision may be needed to treat the condition.

Paraphimosis

In paraphimosis, the foreskin is retracted and becomes trapped
behind the coronal sulcus. Tissue edema and swelling occurs
that prevents the foreskin from reducing back over the glans
penis. This can be quite painful, and, if left untreated, may lead
to tissue necrosis or significant infection.51 One of the most
common causes of paraphimosis is retraction of the foreskin
for placement of a urinary catheter or other manipulation of
the penis, with failure to properly reduce the foreskin back to
anatomical position after the procedure. Manual reduction of a
paraphimosis should be attempted and may require the use of a
penile block with injectable local anesthetic. Once an adequate
anesthetic level is obtained, gentle pressure can be applied cir-
cumferentially to the penis to help reduce tissue edema. The
thumbs are then placed on the sides of the glans penis, and
the first two forefingers of each hand are used to pull the fore-
skin back down past the coronal sulcus and over the glans.
If this is unsuccessful, surgical reduction with a dorsal slit or

circumcision may be required. Treatment should be considered
a urological emergency.

Balanoposthitis

Balanoposthitis or balanitis is an inflammatory condition of
the glans penis that may also involve the adjacent foreskin.
The condition is frequently associated with diabetes mellitus
and may be more common in men whose blood glucose lev-
els are poorly controlled. An evaluation for diabetes should be
performed in previously undiagnosed men with an episode of
balanitis. Treatment of the condition includes cleansing of the
glans penis with mild soap and water, and subsequent appli-
cation of topical antifungal ointment. Limited administration
of topical steroids may also be helpful to reduce inflammation.
Oral antifungal agents may be necessary to help completely
resolve any infection. If the condition does not improve with
topical treatments or oral medication, then surgical interven-
tion with circumcision may be required.

BXO is a specific type of balanitis that may be chronic
and difficult to eradicate. In this condition, the tissue becomes
firm and sclerotic in response to inflammation. Some studies
have identified an association between BXO and an increased
risk of developing penile cancers such as squamous cell carci-
noma.50

Peyronie Disease

One of the more common benign conditions of the penis is
Peyronie disease.52 This condition is characterized by develop-
ment of a painful lump within the tissue of the penis associ-
ated with curvature of the penile shaft toward the lesion with
erection. The condition is caused by a fibrous plaque in the
tunica albuginea, the dense connective tissue that forms the
outer layers of the corpus cavernosum of the penis. The fibrous
plaque prevents stretching of this tissue with erection, which
causes the penile curvature toward the side of the lesion. The
condition may cause painful erections and may lead to signif-
icant erectile dysfunction.53 Originally described more than a
century ago, the exact etiology of the condition is still unknown,
although research suggests that prior tissue trauma from vig-
orous sexual activity and systemic vascular disease may be risk
factors.54

Treatment of Peyronie disease can be difficult, and a variety
of different therapies have been tried with variable success.55

Oral antiinflammatory agents, including vitamin E, colchicine,
and p-aminobenzoate (Potaba), have been useful in some men
and may reduce the pain associated with both erection and
the plaques themselves. Plaque injection has been used with
variable success. Agents often used for this include verapamil,
interferon, collagenase, and steroids. Excision of the plaques can
also be performed, although this may require tissue grafting to
replace the tunica albuginea, which is removed. Depending on
the technique used, this may also result in foreshortening of the
penile shaft length. Placement of a penile prosthesis at the time
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of plaque excision may be necessary to help treat the associated
erectile dysfunction.

SCROTAL DISORDERS

In addition to testis cancer, several benign conditions of the
scrotum can occur in elderly men. These can be quite bother-
some for patients and often require additional evaluation and
treatment.

Epididymitis

Acute epididymitis is one of the most common scrotal prob-
lems seen in older men.46 This is usually caused by a bacte-
rial infection and may be associated with recent urinary tract
instrumentation or chronic urethral catheter use. The condi-
tion often occurs in conjunction with other genitourinary infec-
tions including acute cystitis or prostatitis. Symptoms include
swelling of the affected hemiscrotum with pain and swelling
of the effected epididymis. Patients may also experience sys-
temic symptoms of fever, chills, and malaise. If the cause of
the patient’s symptoms is unclear, a scrotal ultrasound can be
helpful to establish the diagnosis. Epididymitis is typically asso-
ciated with increased arterial blood flow to the epididymis in
response to the acute inflammation. A urine culture should be
obtained to help guide choice of antibiotic therapy, although
empiric treatment should be administered prior to obtaining
the final culture results. Scrotal support, bed rest, and topical
application of ice packs can provide symptomatic relief.

Hydrocele

A hydrocele is caused by collection of fluid surrounding the
testicle. It is usually associated with an anatomical defect of
the layers of the tunica vaginalis. Diffuse scrotal enlargement is
the most common presenting symptom, and this usually occurs
gradually. Hydroceles are typically not painful unless there is
an associated infection. In many cases, symptoms have been
present for months or years before the patient seeks medical
attention. Rapid development of hydrocele may be an indi-
cation of an underlying scrotal malignancy and appropriate
clinical evaluation should be performed. With larger hydro-
celes, the volume of fluid surrounding the testicle may prevent
palpation of the gonad. Positive transillumination of the scro-
tum is a clinical hallmark of the condition. Scrotal ultrasound
may also be useful to establish the diagnosis.

Treatment is usually based on symptoms. Smaller asymp-
tomatic hydroceles may be watched conservatively and often
do not need additional therapy. Larger hydroceles can be both-
ersome for the patient and frequently interfere with walking or
dressing. Although aspiration of the hydrocele fluid has been
described, this is usually temporary and is associated with an
increased risk of scrotal infection. Excision of the hydrocele is
often effective and can be done with the patient receiving local

or regional anesthetic on an outpatient basis.56,57 Hydroceles
are sometimes associated with an inguinal hernia, which may
also require surgical repair.

Spermatocele

Another common cystic enlargement in the scrotum is a sper-
matocele. These can vary in size and are located adjacent to
the testicle, which is usually palpably normal. Spermatoceles
typically transilluminate, but differ from hydroceles by the lack
of excess fluid surrounding the testis. Spermatoceles are more
common in men who have undergone prior vasectomy for con-
trol of fertility. In most cases, spermatoceles are asymptomatic
and require no additional therapy beyond education and reas-
surance. Excision is often performed for enlarging or painful
spermatoceles.55

Varicocele

A varicocele is caused by dilation of the veins of the pampini-
form plexus. Patients experience a swelling of the veins in the
spermatic cord and may feel a sense of heaviness or fullness in
the hemiscrotum. Varicoceles are often unilateral and are most
common on the left. Approximately 15% of all adult males
have some degree of varicocele. In younger men, varicoceles
may be associated with infertility and impaired sperm quality.
Many varicoceles are asymptomatic and they often develop over
months or years. Rapid development of a varicocele or pres-
ence of an isolated right-sided varicocele should prompt clin-
ical and radiographic evaluation for a possible retroperitoneal
mass or renal tumor. Tumor thrombus into the vena cava from
a renal cell carcinoma or venous obstruction from extrinsic
compression by a pelvic mass may cause rapid development of
a varicocele. Asymptomatic varicoceles in older adults do not
require treatment. If the varicocele is large or painful, excision
or radiographic embolization may be performed; however, the
patient must be counseled that treatment might not improve
symptoms of scrotal pain.

Testicular Torsion

Testicular torsion occurs when the testis rotates on its vascular
axis, leading to arterial compromise. The onset of symptoms
is usually sudden and includes pain and swelling of the asso-
ciated hemiscrotum. Scrotal ultrasound with vascular Doppler
imaging is useful to help establish the correct diagnosis. This
condition is considered a urological emergency, and surgical
intervention is indicated if the torsion cannot be manually
reduced. Detorsion and fixation of the testis in the scrotum
should be performed within 4 hours of the onset of symptoms
to help improve clinical outcomes. If treatment is significantly
delayed, the decreased arterial flow may result in tissue necro-
sis and loss of the testicle. Torsion of the testicle is rare in
elderly men, and more often occurs in infants, children, and
adolescents.
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Scrotal Edema

Benign scrotal edema is a very common condition seen in older
men, particularly in the acute hospital setting. Patients with vas-
cular disease, hypertension, ascites, congestive heart failure, and
pulmonary edema are at increased risk for developing scrotal
edema. Excess fluid accumulates in the most dependent areas
including the legs and feet, the presacral tissues, and the scro-
tum. The condition is usually painless. In some cases of severe
scrotal swelling, urination may be difficult because of com-
pression of the urethra and penis. This may require placement
of a urinary catheter. Treatment typically involves conservative
therapy with scrotal elevation and support, and ice packs if the
patient has pain. Diuretics may be indicated to treat underly-
ing conditions such as congestive heart failure or pulmonary
edema. The scrotal swelling will typically resolve with time once
the underlying cause has been adequately treated.

URETHRAL STRICTURES

Urethral strictures are scars that develop in the urethra that may
lead to narrowing or even obliteration of the urethral lumen.
Historically, sexually transmitted diseases (STDs) such as gon-
orrhea were a major cause of urethral stricture disease. They
are now most often associated with a history of urethral or
pelvic trauma. Traumatic urethral instrumentation increases
the risk for development of a urethral stricture. In men who
have undergone radical prostatectomy for prostate cancer or
TURP) for BPH, scarring may develop at the junction between
the urethra and bladder, leading to a bladder neck contrac-
ture. Urethral strictures are most often treated surgically; how-
ever, in some cases of mild strictures, urethral dilation may be
adequate.58 Urethral strictures are uncommon in women, and
urethral dilation is not typically indicated unless an instrument
cannot be passed easily during surgery. There are no data to
support the routine use of urethral dilation in women for the
treatment of voiding dysfunction.

BENIGN DISORDERS OF THE LOWER
FEMALE URINARY TRACT

Urethral Caruncle

Urethral caruncles typically present as benign, polypoid lesions
of the distal urethra and are most often seen in postmenopausal
women. These are usually small lesions, although in some
cases they can reach up to 1–2 cm in diameter. The etiol-
ogy is unknown but may be related to urethral prolapse and
chronic irritation associated with estrogen deficiency. In some
patients the lesion may be painful or may bleed to the touch.
Care must be taken to differentiate urethral caruncles, which
are typically soft and mobile, from urethral carcinomas, which
are typically firm or hard and more fixed in position. Exci-
sional biopsy may be performed if there is a question about

the histological composition. In most cases, urethral caruncles
can be treated nonsurgically with warm Sitz baths and antiin-
flammatory medications. Topical estrogen can be quite useful
and helps to shrink the lesions. Complete resolution may be
observed with continued estrogen application. Excision is indi-
cated if more conservative therapy is ineffective.59

Urethral Diverticulum

A urethral diverticulum is an outpouching of the anterior ure-
thra in women that may be associated with significant lower uri-
nary tract symptoms. The classic clinical triad includes dysuria,
dyspareunia, and postvoid dribbling. Although the exact etiol-
ogy is unknown, theories include obstruction of paraurethral
ducts with development of an inclusion cyst in the wall of the
urethra. Subsequent spontaneous drainage of the cyst cavity
into the urethral lumen leads to development of an epithelial-
ized tract between the diverticulum and the urethra. Congenital
abnormalities can also lead to a thinning of the anterior ure-
thral wall, which in turn could cause development of an opening
between the diverticular space and the urethra. Physical exami-
nation usually reveals a soft tissue bulge in the suburethral area
in the vagina. These are often tender to palpation because of
the trapping of infected urine or sediment in the diverticu-
lar sac. Radiographic examination with voiding cystourethrog-
raphy or pelvic magnetic resonance imaging may be helpful
to establish the correct diagnosis. Excision including removal
of the entire diverticular sac is indicated for symptomatic
diverticula.59 In some cases, the diverticular sac may be quite
close to the external urethral sphincter, and care must be taken
not to injure this structure during surgery because this could
lead to urinary incontinence. If the opening to the diverticulum
is small, the urethra may be repaired primarily; however, a vas-
cularized pedicle flap may be necessary to repair larger defects
in the anterior urethra.

Genitourinary Fistulae

A fistula is defined as a connection between two hollow organs
or between a hollow organ and the skin. Fistulae can occur
in the genitourinary tract in older adults, often resulting from
other underlying conditions or after treatment for these condi-
tions. The most common types of fistulae involving the urinary
system in older women include vesicovaginal fistulae between
the bladder and vagina and vesicoenteric fistulae between the
bladder and bowel. In developed countries, most vesicovagi-
nal fistulae are iatrogenic and related to prior pelvic surgery
such as hysterectomy. Colonic diverticular disease leads to an
increased risk of vesicocolonic fistulae. Inflammatory bowel
disorders such as Crohn’s disease increase the risk of fistulae
between the bladder and small intestine. Other risk factors for
development of fistula include prior pelvic surgery or radia-
tion or a history of pelvic malignancy. With a vesicovaginal
fistula, women typically experience continuous urinary leak-
age from the vaginal vault. Chronic UTI with enteric bacteria
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is the most common problem associated with vesicoenteric or
vesicocolonic fistulae. These associated symptoms may have a
strong negative influence on quality of life. Evaluation includes
identification of the type and location of the fistula tract by
using physical examination, endoscopy, and imaging. Treat-
ment is most often surgical with excision of the fistula tract and
repair of the effected organs.61

Atrophic Vaginitis

In postmenopausal women, the decrease in vaginal estrogen
levels may be associated with tissue changes in the vaginal
mucosa. The most common condition is atrophic vaginitis,
which may involve variable degrees of tissue inflammation.
On clinical examination, the tissue appears pale and thin with
loss of natural rogations. Patients may experience pelvic pain
or dryness. Women who are sexually active may complain of
dyspareunia. Unless contraindicated by a history of breast or
uterine cancer, topical estrogen replacement is indicated to help
reduce symptoms.

Pelvic Organ Prolapse

Various forms of pelvic organ prolapse are common in elderly
women. Loss of anterior pelvic floor support results in a pro-
trusion of the bladder into the vaginal vault, which is referred
to as a cystocele. A rectocele occurs if the posterior aspect of
the vaginal wall is involved. In an enterocele, the apex of the
vaginal vault is prolapsed. These entities may occur alone or in
combination. Pessaries can be used to reduce the prolapse and
provide a nonsurgical form of therapy for some patients. In
some cases, surgical repair may be indicated. Additional infor-
mation on pelvic organ prolapse is provided in Chapter 27 on
gynecological disorders in elderly women.

SEXUAL HEALTH

Assessment and treatment of sexual disorders is an important
part of health care for many older adults. Several comorbid
conditions that are common in older adults can have signif-
icant negative influence on sexual health including diabetes,
hypertension, heart disease, and vascular insufficiency. Uri-
nary incontinence can negatively influence sexual activity in
both men and women.62,63

STDs can occur in older adults, and patients with clinical
symptoms or those who are at risk should be screened for STDs
as indicated.64 Older adults have generally not been targeted
in public health campaigns for prevention of STDs including
human immunodeficiency virus (HIV). This is changing, how-
ever, and there is an increased awareness that older adults may
need education for prevention and treatment of STDs. Some
clinical trials are also now focusing on therapy for STDs and
HIV in older adults.65 Issues related to sexual health are dis-
cussed in more detail in Chapter 55.

CONCLUSION

A wide variety of urological conditions occur in older adults.
Because of associated symptoms such as urinary incontinence,
infection, or pain, these may have a significant negative influ-
ence on activities and health-related quality of life. Appropriate
evaluation and treatment are important for effective manage-
ment. Successful treatment may lead to reduction or elimina-
tion of symptoms and significant improvements in quality of
life for elderly patients.66
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Urinary Incontinence
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Urinary incontinence (UI), the involuntary loss of urine, has a
prevalence of 25%–45% in women.1 Only approximately 34%
of incontinent women have UI to such a degree that they viewed
it as a significant bother.2 Frequent or severe UI can have a dev-
astating impact on people’s lives, leading to social withdrawal
and depression and contributing to the decision to go into a
nursing home.3 Leaking small amounts can often be managed
by wearing pads and has only a modest impact on quality of
life. UI is approximately half as common in men compared
with women.1

UI prevalence increases with age as shown in Figure 26.1.
At the age of 60 years approximately 14.8% of women have
moderate-to-severe incontinence, but this increases to 20.2%
by 70 years and to 27.5% by 85 years.2 The loss of continence
will not always occur with aging. Many specific age-related
changes, such as functional impairments in mobility, dexterity,
cognition, and reduction in bladder capacity, contribute to UI.
Other established risk factors that are not age-related include
obesity and parity. The strongest single risk factor in men other
than age is prostatectomy or transurethral resection.2

An estimated 60% of people with UI who are identified
through surveys have not reported their UI to a health care
provider,4 perhaps because they are embarrassed or believe
nothing can be done to help.5 This is unfortunate, because
UI is curable in many and can be managed in most cases.6

Health care providers, therefore, should specifically ask about
incontinence.

PHYSIOLOGICAL MECHANISM FOR CONTINENCE
AND MICTURITION

Innervation of the lower urinary system is under cholinergic,
adrenergic, and somatic control. The early phase of bladder

accommodation is mediated by β-adrenergic receptors in the
bladder dome. Bladder contraction is mediated by cholinergic
(parasympathetic) activity, whereas relaxation of the internal
and external sphincters is mediated by adrenergic (sympa-
thetic) pathways in the pudendal nerve via a spinal reflex medi-
ated by the S2–S4 sacral nerve roots. Normal bladder capacity
is 300–600 mL.

Central nervous system control of bladder and sphincter
function is mostly inhibitory, that is, reflex bladder contrac-
tions are actively inhibited until a socially appropriate time and
place to urinate is found. This inhibition occurs through neural
linkages from the sensorimotor cortex of the frontal lobes to the
brainstem, cerebellum, thalamus, and spinal cord. Micturition
normally involves a conscious disinhibition of bladder contrac-
tions. Thus, stroke and other neurological processes can result
in UI because of loss of central cortical inhibition. Excessive
bladder filling may overcome higher cortical inhibitory inputs,
resulting in the involuntary contraction of the bladder via the
reflex arc (referred to as uninhibited bladder contractions).

The urethra is composed of internal (smooth muscle)
and external (striated muscle) sphincters. Somatic innervation
through the pudendal nerve allows voluntary contraction of
the external sphincter and pelvic floor musculature that pro-
tects against urine loss from sudden increases in abdominal
pressure. Voluntary contraction of the external urethral mus-
cle also reflexly inhibits bladder contraction and can interrupt
voiding.

Continence depends on voluntary inhibition of reflex blad-
der contraction and intermittent, as needed, voluntary contrac-
tion of the striated pelvic floor muscles to counter increases in
intraabdominal pressure or escape contractions of the bladder.
Micturition requires voluntary disinhibition of bladder con-
tractions, which reflexly leads to relaxation of both the internal
and external urethral sphincters.

280
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Figure 26.1. Prevalence and severity of UI by age (adapted from
EPINCOT).

CLASSIFICATION

Transient incontinence is defined as new leaking of sudden
onset that is generally associated with an acute medical or sur-
gical illness or drug therapy, and it is usually reversible with
resolution of the underlying problem. Functional incontinence
is another term that has been used for this condition. Causes
of transient incontinence are diverse (Table 26.1). Drug side
effects contribute greatly to this problem, therefore, a review
of prescription and over-the-counter medications is extremely
important.

Established incontinence is usually chronic, requires inves-
tigation, and is amenable to treatment in many cases. There
are four types of established incontinence: stress, urge, mixed
incontinence, and overflow (also termed chronic urinary reten-
tion and incontinence with a high postvoid residual).

URGE INCONTINENCE

Urge incontinence results from unsuppressed bladder contrac-
tions (detrusor instability). These uninhibited contractions are
associated with an irresistible urge to void and usually result in
loss of a large volume (>100 mL). Patients with urge inconti-
nence may also have symptoms of urgency, frequent urination,
and nocturia, which is called overactive bladder (OAB). By def-
inition, to have OAB, one must have urinary urgency without
a urinary tract infection (UTI).

Reversible causes of urge incontinence include UTI, radio-
therapy or chemotherapy, fecal impaction, and bladder outlet
obstruction from an enlarged prostate. Special categories of
urge incontinence merit comment. Detrusor hyperreflexia is
a term describing unsuppressed bladder contractions associ-
ated with a neurological disorder. Any damage to the struc-
tural integrity of the cholinergic inhibitory center of the central
nervous system, or the afferent innervation from the lower
spinal cord where the reflex arc is located, can cause detrusor
hyperreflexia. Processes such as Alzheimer’s disease, cerebro-

Table 26.1. Identification of Reversible Conditions that may
Cause or Contribute to Urinary Incontinence

■ Conditions affecting the lower urinary tract

■ Urinary tract infection (symptomatic with frequency,
urgency, dysuria)

■ Atrophic vaginitis or urethritis

■ Prostatectomy

■ Stool impaction

■ Drug side effects

■ Diuretics: polyuria, frequency, urgency

■ Caffeine: aggravation or precipitation of UI

■ Anticholinergic agents: urinary retention, overflow
incontinence

■ Stool impaction

■ Psychotropic medications

■ Antidepressants: anticholinergic actions, sedation

■ Antipsychotics: anticholinergic actions, sedation,
immobility, rigidity

■ Sedatives, hypnotics, CNS depressants: sedation,
delirium, immobility, muscle relaxation

■ Opioid analgesics: urinary retention, fecal impaction,
sedation, delirium

■ α-Adrenergic blockers: urethral relaxation

■ α-Adrenergic agonists: urinary retention (found in many
cold and diet over-the-counter preparations)

■ β3-Adrenergic agonists: urinary retention

■ Calcium channel blockers: urinary retention

■ Alcohol: polyuria, frequency, urgency, sedation, delirium,
immobility

■ Increased urine production

■ Metabolic disorders (hyperglycemia, hypercalcemia)

■ Excess fluid intake

■ Volume overload

■ Venous insufficiency with edema

■ Congestive heart failure

■ Impaired ability or willingness to reach the toilet

■ Delirium

■ Chronic illness, injury; restraint that interferes with
mobility

■ Psychological disorders

Modified from Fantl et al.6 CNS, central nervous system.

vascular atherosclerosis, multiple sclerosis, Parkinson’s disease,
spinal cord tumors or transection, and cervical spondylosis
(among others) may result in incontinence by this mecha-
nism.6
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OVERFLOW INCONTINENCE (BLADDER OUTLET
OBSTRUCTION AND ATONIC BLADDER)

Bladder outlet obstruction is more common in men than
women and it occurs primarily because of benign prostatic
hypertrophy (BPH), prostatic neoplasm, or urethral stricture.
BPH may result in lower urinary tract symptoms such as fre-
quency, urgency, nocturia, hesitancy, or weak urinary stream. In
women, urethral stricture or severe bladder prolapse may also
impede urine flow. In both men and women, partial obstruc-
tion may become complete obstruction with the use of anti-
cholinergic or α agonist pharmacological agents, or with severe
constipation. Atonic and neurogenic bladder are terms describ-
ing impaired bladder contractions resulting from low spinal
cord lesions, diabetic or alcoholic neuropathy, and/or intake of
muscle relaxants, opioids, or antidepressants. The usual clinical
presentation of bladder outlet obstruction or atonic bladder is
constant dribbling or leaking associated with an enlarged, pal-
pable bladder. The physical examination finding of a grossly
enlarged bladder is very specific, but poorly sensitive for estab-
lishing the diagnosis of outlet obstruction. Patients generally
strain to urinate, and voluntarily and involuntarily voided urine
volumes are frequently small.

STRESS INCONTINENCE

Stress incontinence occurs in women more than men and
results from a hypermobile urethra, internal sphincter insuf-
ficiency, or reduced support by the pelvic floor muscula-
ture in the bladder outlet. Multiple childbirths, gynecologi-
cal surgery, and decreased effects of estrogen on pelvic tis-
sues, vasculature, and urethral mucosa are possible causes.
Sphincter weakness may also be the result of urethral inflam-
mation, neurological disease, radiation therapy, or α-blocker
drugs such as prazosin or methyldopa. In men, stress incon-
tinence may occur following prostatectomy. Patients are likely
to complain of losing small amounts of urine with coughing,
straining, lifting, or changing posture. Although this history
is highly sensitive, it is only moderately specific, and many
patients with these symptoms do not have stress incontinence.8

Some men following prostatectomy will have constant urinary
dribbling.

EVALUATION

Evaluation should begin with a detailed history of the nature,
severity, and burden of UI and identifying the most easily
remedied contributing causes. An incontinence diary filled
out before the patient’s visit is helpful. A history of leakage
occurring immediately following coughing, laughing, or pos-
ture change suggests stress incontinence.9 An inability to stop
urine flow voluntarily suggests the inability to identify properly
and use these muscles or pelvic floor muscle weakness. A low
mental status screening examination suggests dementia, which

may be associated with detrusor instability, indifference to the
symptoms, or both.

Classic symptoms of urge incontinence are urine loss with
hand washing, hearing running water, or while rushing to the
bathroom; these are insensitive and nonspecific.9 Dysuria and
frequency may indicate infection. A decrease in force of the
urine stream and straining with urination suggest obstruc-
tion or impaired bladder contractility. Important items of the
medical history include data about childbirth, pelvic surgery,
cancer, neurological disease, diabetes mellitus, congestive heart
failure, and previous treatment of UI. Specific questions should
be asked about prescription and over-the-counter medication
use, alcohol use, and fluid intake. Inquiries should be made
about the physical layout of the patient’s residence and whether
impaired mobility limits access to toilet facilities. The patient
should bring a bag containing all prescription and nonprescrip-
tion drugs to the clinic so that medications that may contribute
to incontinence can be identified.

The physical examination should focus on the abdomen
and urogenital area and the central and peripheral nervous
systems. The abdominal examination is insensitive for a high
postvoid residual (PVR) or in chronic urinary retention, but
gross bladder distention (for example, >500 mL) can usually
be detected. In acute urinary retention, the distended bladder
is a firm, midline mass that originates from the pelvis and is
dull to percussion. The rectal examination may reveal fecal
impaction, a pelvic mass, or an enlarged prostate gland. The
size of the prostate does not correlate well with obstruction.10 It
is very important to assess perianal sensation and the patient’s
ability to contract and relax the anal sphincter voluntarily. An
abnormal clinical sign can suggest serious lumbosacral disease,
possibly requiring emergency treatment. In women, a pelvic
examination is indicated to assess urethral, uterine, or bladder
prolapse and to evaluate the patient for any pelvic mass. A gray,
dry vaginal mucosa is suggestive of atrophic vaginitis.

The most important diagnostic distinction is between over-
flow incontinence and the other types of UI. Most stud-
ies show a poor correlation between the underlying cause
and the patient’s symptoms. Incontinence from several causes
(mixed incontinence) in many older people limits the useful-
ness of evaluation algorithms based on symptoms and signs
alone.11

DIAGNOSTIC TESTS

Selected tests are recommended for the evaluation of incon-
tinent patients. On initial evaluation, a urinalysis and/or a
urine culture, if indicated, should be done. Properly collected
clean catch urine is adequate for culture even for nursing home
residents,12 although some persons will require an in-and-out
catheterization to obtain an appropriate specimen. Although
an unlikely, yet serious, cause of new incontinence is bladder
carcinoma, urine cytology is not recommended in the rou-
tine evaluation of the incontinent patient as a screening test.13

A workup is indicated for older patients with even transient
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hematuria, as the risk of malignancy is appreciable if there is no
indication of glomerular bleeding. Older patients should gener-
ally undergo ultrasonography or helical computed tomography
scanning of the lower and upper urinary tract, and urine cytol-
ogy should be obtained. If these tests are negative, cystoscopy
is recommended for those at risk for bladder cancer.14

Tests for blood urea nitrogen, creatinine, glucose, and cal-
cium are recommended if compromised renal function or
polyuria is suspected in patients not taking diuretics.6 The
PVR urine volume should be measured in all patients with
symptoms of incontinence. This can be done by inserting, in
sterile fashion, a No.14 French straight catheter into the blad-
der. Caution is indicated for patients with outflow obstruction,
as a single catheterization may cause infection. Alternatively, a
bladder ultrasound scan may be obtained 5–10 minutes after
the patient has voided. The portable ultrasound scan has been
shown to be highly reliable, especially at low and very high
bladder volumes. Although the definition of a high PVR is con-
troversial, a volume of 200 mL or more suggests either outlet
obstruction or atonic bladder, and is an indication for further
urological evaluation.15

Clinical tests for stress incontinence in women are use-
ful and highly specific.16 With a full bladder and, optimally,
wearing a preweighed pad, the patient should cough, laugh,
or strain to induce urine leakage. The patient then removes
the pad, voids, the urine volume is measured, and the pad is
weighed. This test should be repeated if the urine volume in
the pad and pan is less than 200 mL.

FORMAL URODYNAMIC TESTING

After the basic evaluation, treatment for the presumed type of
incontinence should be initiated, unless there is need for further
evaluation.6 Further evaluation is indicated for the following:
failure of initial treatment, a history of surgery or radiother-
apy, frequent UTIs, marked prolapse on physical examina-
tion, severe hesitancy, PVR greater than 200 mL, inability to
pass a catheter, or persistent hematuria.17 Common urody-
namic tests that provide more detailed diagnostic information
include urine flowmetry, voiding cystourethrography, multi-
channel cystometrogram, pressure-flow study, urethral pres-
sure profile measurement, and sphincter electromyography.6 A
urologist, gynecologist, or less commonly, a geriatrician trained
in pelvic floor disorders generally performs these tests.

TREATMENT

Accurate diagnosis of UI is essential for appropriate treatment.
Any cause of transient incontinence identified during evalu-
ation should be addressed specifically. Behavioral, pharmaco-
logical, and surgical therapies are all effective in older people.
It is generally advisable to begin a treatment regimen with the
least risk and burden to the patient and caregiver. In all types of
incontinence, except those characterized by obstruction or poor

bladder contractility, behavioral techniques should be consid-
ered as first-line therapy unless the patient has a specific pref-
erence for another type of therapy.6

Management of UI in long-term care settings differs from
management in the ambulatory care setting for two principal
reasons. First, comorbidities such as dementia and mobility
impairment are more frequent and more severe in the long-
term care setting and these complicate the management of UI.
Second, in the outpatient setting, behavioral interventions can
be implemented by the patients themselves or by highly moti-
vated caregivers who are usually family members. In long-term
care, these interventions are implemented by nursing assistants
whose motivation may be compromised by high patient-to-
staff ratios. For these reasons, treatment of UI in the long-term
care setting is discussed separately.

AMBULATORY CARE TREATMENT OF UI

Successful treatment of functional incontinence relies on the
recognition that physical, pharmacological, psychological, and
environmental problems coexist that can cause or worsen UI.
Providing the patient with assistive devices such as a urinal
or bedside commode; reassessing drug indications, doses, and
schedules; treating depression; addressing hostility; eliminating
barriers in the path to the toilet; and removing restraints may
improve incontinence dramatically. A visit to the patient’s home
by a visiting nurse and discussion with family members can be
very helpful in identifying barriers to continence and imple-
menting simple changes that improve continence. Treatments
that are specific to each type of UI are discussed as follows.

URGE INCONTINENCE

The treatment of urge incontinence entails designing interven-
tions to decrease or block uninhibited bladder contractions,
improve bladder capacity, and prolong the time from symptoms
of urgency to voiding. Effective strategies include 1) dietary and
lifestyle changes, 2) behavioral training (timed-voiding), and
3) drugs to reduce bladder contractions.

Dietary Management

Self-monitoring techniques such as reducing caffeine and alco-
hol intake, management of constipation, and drinking an ade-
quate intake of fluids throughout the day, but decreasing fluid
intake close to bedtime, have been shown to be helpful in reduc-
ing UI in women.18

Behavioral Treatment

The primary behavioral treatment for urge incontinence or
OAB is timed voiding. The rationale for this treatment is that
patients with urge incontinence may void too frequently and
may gradually develop an intolerance for bladder filling. The
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treatment is to instruct the patient to void at fixed, short inter-
vals such as every 30 minutes and to increase gradually the
duration of the interval to 2–3 hours. Patients are encour-
aged to resist the urge to void between these intervals. Timed
voiding may be combined with pelvic floor muscle exercises
to strengthen the pelvic floor muscles, and patients may be
taught “the knack,” which consists of contracting the pelvic
floor muscles when they experience an urge to void to reflexly
inhibit bladder contractions.19 A typical regimen for pelvic
muscle exercises is described later under treatments for stress
incontinence.

Another behavioral technique for urge UI is biofeedback,
in which pressure sensors are placed in the bladder, rectum,
and urethra to record contractions. The goals of biofeedback
training are 1) to teach appropriate pelvic floor muscle contrac-
tions and 2) to teach the patient to inhibit bladder contractions
voluntarily. Many patients are not able to learn appropriate
pelvic floor exercise techniques without biofeedback, or they
require repeated verbal guidance to obtain any improvement
in continence. In one study, only 50% of patients who had a
single, simple verbal instruction in pelvic floor muscle exer-
cises were able to perform the technique properly.20 Bladder–
sphincter biofeedback methods in which vaginal, rectal, and
urethral pressures and myoelectrical activity are displayed to
assist the patient in learning to relax the bladder and contract
pelvic floor muscles, enable patients to learn these techniques
more quickly. Biofeedback requires insertion of sensors and
the services of a specially trained therapist. Biofeedback in con-
junction with bladder retraining has been shown to be effec-
tive in teaching voluntary inhibition of bladder contractions
to selected patients, achieving 50% or greater improvement in
continence.19 This approach is most useful for patients who are
mobile and who have minimal cognitive impairment.

Pharmacological Therapy

Anticholinergic agents are the mainstay of therapy for patients
with urge and mixed incontinence. Oxybutynin is a first-line
agent that has both anticholinergic and smooth muscle relaxant
properties. Studies with the immediate release (IR) formula-
tion have shown a 15%–58% greater reduction in urge UI com-
pared with placebo. The extended release (ER) and transdermal
(TD) formulations have similar efficacy. The initial dosage for
IR demonstrated to be effective in clinical trials is 2.5–5 mg
three times a day, although some elderly patients benefit from
only 2.5 mg daily. The initial dosage for the ER formulation is
5 mg daily and can be titrated up to 30 mg daily. The 3.8-mg
TD patch is applied twice weekly. Up to 50% of patients in
clinical trials of the IR medication had side effects such as dry
mouth and constipation that limited therapy. The ER and TD
formulations are associated with a lower rate of dry mouth.
Narrow-angle glaucoma and urinary retention are contraindi-
cations for treatment with oxybutynin.

Tolterodine, a muscarinic receptor antagonist, was found
to be as effective as oxybutynin in double-blind studies, but
it had a lower incidence and decreased severity of the side

effect of dry mouth. As with oxybutynin, tolterodine should
not be used in patients with narrow-angle glaucoma or urinary
retention. Several case reports note cognitive side effects similar
to dementia with tolterodine use.21

Trospium is a nonselective muscarinic receptor antagonist
metabolized in the kidneys that was approved by the FDA in
2004 for treatment of the OAB symptom complex of urgency,
frequency, and incontinence. The dose for older persons and
those with renal impairment is 20 mg daily. Trospium must be
taken on an empty stomach.

Solifenacin and darifenacin are more selective muscarinic
receptor (M3) antagonists. These drugs were also approved by
the FDA in 2004 for treatment of OAB symptoms. Initial dosage
of solifenacin is 5 mg, which may be titrated to 10 mg, and the
dose of darifenacin is 7.5–15 mg daily. Studies have not shown
these drugs to be associated with a clear increase in efficacy
or decrease in side effects compared with other anticholinergic
drugs such as tolterodine.

For all older patients taking anticholinergic drugs, PVRs
should be monitored to identify urinary retention that causes
worsening of incontinence. In these cases, the drug dose should
be reduced, and in severe cases, discontinued.

Other drugs observed in clinical trials to be beneficial
include dicyclomine hydrochloride, propantheline, and tricy-
clic antidepressants, such as imipramine, doxepin, desipramine,
and nortriptyline. Use of these medications is generally limited
by side effects, and they are not recommended as first-line
therapy.

Recently, new surgical approaches have been developed for
urge incontinence that remains unresponsive to medical and
behavioral treatment. Discussion of these treatments is beyond
the scope of this chapter.

STRESS INCONTINENCE (SPHINCTER
INSUFFICIENCY/PELVIC FLOOR
MUSCLE WEAKNESS)

Behavioral Treatment

The rationale behind behavioral treatments for stress inconti-
nence is that this type of incontinence results from transient
increases of bladder pressure above urethral pressure, which
can be corrected by strengthening the external urethral sphinc-
ter muscle so that urethral sphincter pressure is higher or by
elevating the bladder neck. The simplest and least costly behav-
ioral technique is referred to as pelvic floor muscle exercises
or Kegel exercises. These are often taught verbally by instruct-
ing patients to squeeze the pelvic floor muscles as if they are
holding back urine or holding back a bowel movement but
to keep their abdominal wall muscles relaxed (i.e., to avoid
inappropriate increases in intraabdominal pressure that may
increase the likelihood of stress incontinence). These instruc-
tions may include the suggestion that patients place a hand
on the abdomen to detect abdominal wall contraction or that
they continue to breathe while squeezing pelvic floor mus-
cles. Patients are instructed to squeeze pelvic floor muscles and
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hold a maximum squeeze for 3–10 seconds, with l0-second rest
periods in between squeezes. They are told to perform 20–30
squeezes, three–five times a day for at least 8 weeks.6 One study
reported improvement in incontinence symptoms in 54% and
cure in 16% of elderly women.22

The initial instruction in pelvic floor muscle exercises
should be done during a digital rectal or pelvic examination:
With the examining finger in the anal canal or vagina, the ther-
apist instructs the patient to squeeze the pelvic floor muscles
and provides verbal feedback on whether she is squeezing cor-
rectly. The examiner can also hold a hand on the abdominus
rectus muscles to detect inappropriate contractions. Biofeed-
back may also be used to teach pelvic floor muscle exercises
in the treatment of stress UI. Although this may be helpful
to many patients, studies have generally shown no significant
difference in efficacy between biofeedback and Kegel exercise
training alone.

Two other techniques for strengthening pelvic floor mus-
cles in patients with stress UI should be noted. First, conical
vaginal weights can be placed in the vagina, with the patient
being instructed to hold these weights in; this was reported
to improve the effectiveness of pelvic floor muscle exercises in
selected patients.23 Second, electrical stimulators placed in the
anal canal or vagina have been used to elicit contractions of the
pelvic floor to 1) passively exercise the muscles and/or 2) help
patients locate these muscles and learn how to contract them
voluntarily. To date, there is no strong evidence for increased
efficacy compared with behavioral training in stress UI.

An alternative treatment for stress UI in women is to wear
pessaries in the vagina to elevate the bladder neck. In the-
ory, this accomplishes the same thing as a bladder suspension
continence surgery; elevating the bladder neck makes the angle
between the bladder and the urethra more acute so that bladder
filling mechanically pinches off the urethral opening. Pessaries
come in various sizes and shapes and should be selected based
on effectiveness and patient preference/comfort following a
therapeutic trial. Referral to a nurse clinical specialist experi-
enced in the use of pessaries or to a urogynecologist should be
considered.

Drug Treatment

Because sphincter contraction is mediated by α-adrenergic
neurotransmitters, drugs that stimulate α-receptors were pre-
viously used for treatment for stress incontinence. The most
widely used α-adrenergic agonist, phenylpropanolamine, has
been withdrawn from the market.

Estrogen has direct effects on urethral mucosa and peri-
urethral tissues and increases the number and responsiveness
of α-receptors in women. Vaginally applied estrogen cream,
ring, or tablets may improve stress and mixed UI.24 The dura-
tion of topical estrogen application has not yet been established;
however, several large studies have shown that oral estrogen or
estrogen plus progesterone worsens stress, urge, or mixed UI. In
the Women’s Health Initiative study, 23,296 women, aged 50–
79 years, received 0.625 mg conjugated estrogen, conjugated

estrogen plus medroxyprogesterone acetate (progesterone)
2.5 mg, or placebo.25 Those patients who were continent at
baseline and were treated with estrogen or estrogen plus pro-
gesterone had an increased risk for all types of UI at the 1-year
evaluation. The largest increase in risk was for stress UI. Treat-
ment with oral conjugated estrogen 0.625 mg plus progesterone
2.5 mg was associated with worsening of stress, urge, or mixed
incontinence in the Heart and Estrogen/Progestin Replacement
Study.26 Based on these data, oral estrogen is not recommended
as treatment for UI.

Surgical Management

When conservative therapy has failed, surgery may be appropri-
ate. In women with urethral hypermobility of the bladder neck,
retropubic or needle suspension of the urethrovesical junction
is the procedure of choice, and cure rates of 78%–84% have
been reported.6 A recent innovation in bladder neck suspen-
sion surgery is the use of vaginal tape,27 which simplifies the
surgery and reduces morbidity.

For intrinsic sphincter deficiency, periurethral bulking
injections with collagen (less frequently with Teflon) that cause
an increase in outlet resistance are recommended as first-line
surgical treatment for women with stress incontinence who do
not have coexisting urethral hypermobility.

Urethral insufficiency occurs in men following trans-
urethral resection of the prostate but is otherwise rare in men.
Biofeedback combined with pelvic floor muscle exercises has
been shown to improve stress and mixed UI in this popula-
tion and is the first-line treatment. In patients with severe cases
in whom biofeedback has failed or who have no access to it,
periurethral bulking injections or artificial sphincter implan-
tation, which allows the patient to use a pump in the scrotal
sac to inflate and deflate a balloon around the urethra, may be
appropriate.6

OVERFLOW INCONTINENCE (ATONIC BLADDER)

Atonic bladder is a potentially life-threatening condition be-
cause it increases the risk of reflux of bacteria to the kidneys.
In patients with severe neurological deficits, intermittent clean
catheterization every 2–4 hours by the patient or caregiver is
often the best management. If this is not possible or practical,
an indwelling catheter may be necessary. The use of chronic
indwelling catheters is generally not encouraged because of the
frequency of complications, including urolithiasis, sympto-
matic bacteriuria, periurethral abscess, and acute pyelonephri-
tis. Appropriate management of an indwelling catheter depends
on proper insertion using sterile technique and maintaining a
closed sterile system. Urethral cleansing, routine bladder irriga-
tion, and prophylactic antibiotic therapy should be avoided,28

as these procedures do not prevent bladder colonization and
are likely to result in the selection of resistant organisms.

For patients with mild overflow incontinence, a promp-
ted voiding schedule (reminding the patient to void every
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2–3 hours) may be beneficial. Also for mild symptoms, cholin-
ergic agonists such as bethanechol may increase smooth muscle
contractions in patients with atonic bladder. Patients respond
to doses of 10–30 mg three or four times a day, although side
effects have limited their use. The literature does not support
the use of bethanechol longer than a month.29 Overflow incon-
tinence resulting from a hyporeflexic bladder is generally poorly
responsive to behavioral or pharmacological therapy. Surgery
is not indicated.

OUTFLOW OBSTRUCTION

Use of a questionnaire, such as the American Urological Asso-
ciation Symptom Inventory,30 is useful in deciding on ini-
tial treatment for men with BPH. Men with milder symp-
toms can be managed by watchful waiting. For men with
moderate-to-severe urethral obstruction and severe symptoms,
surgery is often the treatment of choice. Current medication
approaches for BPH include α-antagonists (such as doxazosin,
terazosin, and tamsulosin) that reduce the dynamic compo-
nent of prostatic obstruction, 5-α reductase inhibitors (such as
finasteride and dutasteride), which shrink the prostate gland
and antimuscarinic anticholinergic agents (such as toltero-
dine).Transurethral prostatectomy has a high cure rate for
patients with properly functioning bladders, although develop-
ment of stress UI is a known complication. There is a growing
use of minimally invasive surgical techniques that have proved
efficacious. These may be attractive because of their shorter
recovery time and that they do not require general anesthe-
sia. Women may present with bladder outlet obstruction sec-
ondary to pelvic organ prolapse, specifically cystocele. This may
require surgical repair. In these patients, full evaluation includ-
ing urodynamic testing prior to surgery is essential to rule out
coexisting causes of incontinence.

MANAGING UI WITH ABSORBENT PADS
AND CONTINENCE PRODUCTS

Absorbent pads and other continence products are designed
for management rather than treatment of UI. Although eval-
uation and treatment are recommended, many patients will
either depend on continence products exclusively or will use
absorbent pads for security in circumstances where they are
fearful of incontinence.

Disposable absorbent pads typically consist of a superab-
sorbent layer surrounded by an outer barrier and an inner
membrane that conducts moisture away from the skin. They
are supplied both as small pads to be worn in undergarments
by patients who typically experience small-volume leakage or
as briefs worn in place of undergarments by patients who at
least occasionally have large-volume leakage of urine. For men
with light incontinence, pads may be constructed as pouches
or in the shape of a shield or leaf that surrounds the penis.

For men, sheaths made of latex or plastic that can be
attached around the penis and that connect via tubing to a

collection bag are more commonly used than absorbent pads.
Sheaths are associated with a higher incidence of UTIs than
pads, although this risk can be minimized by ensuring that the
connection between the sheath and collection device does not
kink or become obstructed. Other risks associated with sheaths
are allergic reactions to latex, irritation, and compression from
sheath binding straps.

Body-worn urinals have also been designed for women,
and occlusive devices have been developed for men and
women. These are not commonly used and are not reviewed
here.31

TREATMENT OF UI IN LONG-TERM
CARE FACILITIES

Prevalence estimates of UI in both men and women aged
65 years and older residing in long-term care facilities range
from 30% to 77%. The prevalence of UI reported in a recent
population-based study involving 95,911 older nursing home
residents from eight southeastern states was 65% on admis-
sion, suggesting that the majority of nursing home residents
are incontinent.32 It is possible to decrease the frequency and
severity of UI in at least half of incontinent long-term care
patients through prompted voiding, but this approach is rarely
used in long-term care facilities because the financial and staff
resources needed to implement this program are seen as pro-
hibitive. For the most part, in nursing homes UI is managed
rather than treated or prevented: It is usually managed by plac-
ing absorbent pads on beds or chairs or by keeping residents in
absorbent undergarments, and changing these two–three times
per day.

Behavioral Treatment

Prompted voiding is the behavioral program that has been
most thoroughly evaluated:33 A staff member approaches each
incontinent resident every 2 hours (or at intervals individual-
ized to each patient) and asks them if they would like assistance
to get to the toilet. Assistance is provided if needed, and staff
is instructed to encourage patients to void and to praise them
for success at remaining continent between prompts. Increas-
ing fluid intake and exercise may also be included. In a large
number of studies, this approach reduced the severity of UI
(the proportion of times checked that the patient was found
to be wet) by approximately 50% overall, although relatively
few patients become fully continent. When prompts were no
longer provided, the rate of UI quickly returned to its former
level. Moreover, approximately half of nursing home residents
do not benefit because of the severity of cognitive impairment
or other functional limitations.

Management studies have shown that the average time
required to assist a patient to the toilet to urinate greatly exceeds
the time required to change absorbent undergarments or bed
pads and linens. The additional cost is approximately $4.31
compared with regular care.34
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Table 26.2. Therapeutic Modalities in Urinary Incontinence

Type of Incontinence Strongly Recommended Therapies Potentially Useful Therapies

Urge

Behavioral therapy

Drug therapy

Diet and fluid management

Timed voiding

Pelvic muscle exercises with or without biofeedback

Anticholinergic agents

Oxybutynin (IR 2.5–5 mg qd to tid; ER 5–30 mg qd;
3.8-mg TD patch changed 2×/wk)

Tolterodine (IR 1–2 mg bid; 2–4 mg qd ER)

Trospium (20 mg qd to bid)

Solifenacin (5–10 mg qd)

Darifenacin (7.5–15 mg qd)

Pelvic floor electrical stimulation

Dicyclomine (10 mg qd, titrate up to 20 mg tid)

Propantheline (7.5 mg qd titrated up to 30 mg qd to tid)

Imipramine (10–25 mg qd to qid): avoid if potential for
orthostatic hypotension

Stress

Behavioral therapy

Surgery

Pelvic muscle exercises with or without biofeedback

Timed voiding

Hypermobility

Retropubic suspension

Intrinsic sphincter deficiency

Sling procedure (vaginal tape)

Periurethral bulking agents

Conjugated estrogens:

Intravaginal only (0.5 gm qd, up to 1 g qd)

Hypermobility

Anterior vaginal repair

Needle bladder neck suspension

Intrinsic sphincter deficiency

Artificial sphincter

Management Intermittent catheterization Indwelling catheterization (only if necessary)

Functional Correct underlying cause

Modified from Fantl et al.6

Treatments recommended for management of urinary continence are adapted from the Agency for Health Care Policy and Research
(AHCPR) 1996 clinical practice guideline Urinary Incontinence in Adults with updated drug recommendations.

SUMMARY

UI remains a common, underreported, and vexing problem
in elderly patients. New therapeutic options using behavioral,
pharmacological, and surgical approaches can lead to symp-
tomatic improvements or cure for this important clinical prob-
lem and increased comfort for the patient.
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In the 2000 census, 16.3% of the population was older than
the age of 60 years.1 As the numbers of women older than
65 years in the United States increases, projections for the year
2050 note that they will join 100 million elderly or 22.9% of the
population.2 The clinician caring for elderly women should be
familiar with the general approach to screening and manage-
ment of common gynecological problems in this group.3 It may
not be practical for women to be referred immediately for all
gynecological complaints and examinations. The primary care
physician can triage and manage basic issues and refer as appro-
priate to their training and skill level. This chapter will discuss
the approach to evaluating the patient in the office and nurs-
ing home setting, review screening guidelines for gynecological
malignancies and osteoporosis, and then present approaches
to common presenting complaints that often lead to referral to
a gynecologist, including issues concerning hormone replace-
ment therapy (HRT).

APPROACH TO THE PATIENT

The older patient should have regular gynecological care and
screening for malignancies of the female genital tract as part of
routine primary care evaluations. This includes asking patients
about symptoms and problems that they might not volunteer.
This area might be overlooked when focusing on a patient’s
more pressing chronic disease states. Breast and pelvic exami-
nation may not be viewed as part of a “routine” examination.
If the primary physician is not performing these examinations,
they should ensure that the patient is seeing a gynecologist for
this part of the examination. Changes in recommendations for
the frequency of cervical cytology screening may lead to neglect
of the other components of the pelvic examination. Attitudes
toward sexuality, incontinence, and genital examination on the
part of care providers and patients may also lead to discomfort
with this part of the history-taking and physical examination.

The nursing home patient may pose additional challenges in
access and availability of resources and facilities for gynecolog-
ical examinations.

HISTORY AND PHYSICAL EXAMINATION AND
ROUTINE SCREENING GUIDELINES

The physical examination of elderly women should not omit
breast, pelvic, and rectal examination. Breast and pelvic exam-
ination for cancer screening are coded as a procedure under
Medicare guidelines using the G0101 CPT codes. The code for
a Pap smear is Q0019. A breast examination should be done
in the standard fashion, with the examiner first inspecting the
breasts visually with the patient’s arms extended above the head
and then placed on her hips to tense the underlying pectoral
muscles. Palpation of the cervical, supraclavicular, and axillary
areas should be done to look for lymph node enlargement.
If the patient is able to lie flat, the breasts should be exam-
ined in that position. The nipples should be squeezed to check
for sanguinous discharge. The examiner should be sensitive to
the overall physical condition of the woman when considering
pelvic examination as well. Patients may need assistance get-
ting on and off examination tables, and care should be taken to
avoid leaving them unattended to do so because of the risk of
falling. They may not be able to tolerate lying flat with the head
of the bed completely down because of cardiac disease or back
pain. If the lithotomy position with stirrups is uncomfortable,
the frog leg position in which the patient lies supine with heels
together is an alternative, in which case the speculum should
be inserted with the handle up instead of down. Another alter-
native is the left lateral decubitus position with knees bent; an
assistant can hold up the top leg while the examiner inserts the
speculum. For bedbound nursing home patients, examination
in bed can be easier if an inverted bedpan covered by a towel is
inserted under the patient’s sacrum.
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The pelvic examination should begin with inspection of
the external genitalia, looking for ulcerations, skin lesions, and
leukoplakia. Loss of hair and architecture of the labia are part
of generalized atrophic conditions, as is the urethral caruncle
or ectasia in which urethral tissue everts and may even bleed.
This condition also is treated with estrogen creams. The patient
should perform the Valsalva maneuver so that a general assess-
ment of prolapse in the supine position can be obtained. A
more detailed examination involves the Pelvic Organ Prolapse
Quantification system, or POP-Q, in which the genital hia-
tus, perineal body, position of the cervix and vaginal apex, the
length of the vagina, and the lowest points on the anterior and
posterior vaginal walls are measured with a ruler using a Graves
or Pederson and a Sims’ speculum.

The selection of a smaller or larger speculum should be
individualized depending on whether atrophy and stenosis or
relaxation and a wide introitus predominate. The vagina should
be inspected for bleeding and discharge, as well as for degree of
prolapse, as described previously. Leaking of urine with cough
on Valsalva can also be assessed, especially if the patient has
not yet emptied her bladder. Voiding is recommended before
the bimanual rectovaginal examination. The size and position
as well as any tenderness of the uterus and adnexa are assessed.
Any pelvic or rectal masses should be evaluated. Unprepped
tests for fecal occult blood are no longer recommended and
should be replaced by full colonoscopy or three-prepped test
for fecal blood by the patient and a sigmoidoscopy. The full
discussion of screening for colon cancer is beyond the scope of
this chapter.

Laboratory testing for this age group includes cervical cytol-
ogy as detailed later; urinalysis, annual mammography, lipid
profile, and thyroid-stimulating hormone every 5 years, fasting
glucose testing every 3 years, and screening for colon cancer
and osteoporosis.

SCREENING AND DIAGNOSIS OF
GYNECOLOGICAL CANCERS

Vulvovaginal Cancer

Malignancies of the vulva may present with bleeding or itching,
or they may be noted on a routine examination. Vulvar squa-
mous cell carcinoma is variable in appearance: It can be exo-
phytic, ulcerated, or a hyperkeratotic plaque. The color is vari-
able as well, ranging from hypopigmented to hyperpigmented
or a similar color as the surrounding skin. Other conditions
such as vulvar intraepithelial neoplasia, which is precancerous,
and Paget disease (atypical glandular cell intraepithelial neo-
plasia) have a similar appearance and presentation and should
be considered as well. Melanoma of the vulvar area is also not
uncommon. Suspicious lesions should undergo biopsy sam-
pling after preparing the skin with povidone iodine solution
and injecting the skin with 1% lidocaine, using a Keyes der-
matological punch, scissors, and forceps to remove a specimen
that should be on the border of the lesion and include some
normal dermis. Silver nitrate usually suffices to control oozing.

It is important to inspect carefully the vaginal mucosa for
lesions in any patient having vaginal bleeding, especially when
there is a history of an abnormal Pap smear. That being said,
vaginal cancer is very rare at 0.2–0.4 per 100,000 women, and
guidelines no longer recommend routine cytology screening of
the vagina in patients whose cervices have been removed as part
of a vaginal or total abdominal hysterectomy.

CERVICAL CANCER AND CYTOLOGY SCREENING

The American Cancer Society, the U.S. Preventive Services
Task Force (USPSTF), and the American College of Obste-
tricians and Gynecologists reevaluated their screening recom-
mendations in 2002–2003.4 Recognizing that human papil-
lomavirus (HPV) is the oncogenic pathogen that causes
cervical cancer and that women in their 30s and older are
less likely than younger women to acquire new HPV infec-
tions, they recommended that patients younger than 30 years
be screened annually and those previously well screened women
older than 30 years be screened every 2–3 years. When is
it appropriate to discontinue screening altogether in older
women? Screening can be discontinued in women who have
had total hysterectomies (with removal of the cervix) unless
they have a recent history of high-grade cervical dyspla-
sia, diethystilbestrol exposure, or are immunocompromised.
The American Cancer Society recommends that women may
elect to discontinue screening at the age of 70 years if they
have had three documented normal cytology tests in the last
10 years without any abnormal ones.5 USPSTF recommended
cessation of screening in women older than 65 years if they
have had adequate recent screening with negative Pap tests.6

The American College of Obstetricians and Gynecologists
notes that evidence to set an upper age at which to stop
screening is lacking and that individual patient risk fac-
tors should be assessed.7 Practitioners should keep in mind
that 25% of new cases of cervical cancer are diagnosed in
women older than 65 years,8 most likely in underscreened
women.

If a patient complains of postmenopausal bleeding or post-
coital bleeding, and a lesion is visualized on the cervix, a biopsy
should be obtained immediately by using a Kevorkian cervical
biopsy instrument without waiting for the results of cervical
cytology. Monsel solution or silver nitrate can be applied to the
site to control bleeding.

OVARIAN CANCER

The median age for the incidence of ovarian cancer is approxi-
mately the age of 60 years. The best way to detect early ovarian
cancer appears to be a high index of suspicion on the part of
patients and physicians. The American College of Obstetricians
and Gynecologists recommends annual pelvic examination for
screening.9 Cancer antigen-125 (CA-125) is helpful in guid-
ing referral to a gynecological oncologist for postmenopausal
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women with pelvic masses, but is not sensitive or specific
enough to use for screening in asymptomatic women with-
out palpable masses. Women with high-risk family histories
for breast and ovarian cancer, including those carrying BRCA1
and 2 genes, should be counseled about their screening and
prevention options.9

Uterine cancers are, like most of the other gynecological
cancers, most prevalent in older patients. Endometrial cancers
are fortunately frequently diagnosed at early stages because
they present with postmenopausal bleeding. A low threshold
for evaluating bleeding is adequate screening for endometrial
cancer (see evaluation of postmenopausal bleeding, later). Sar-
comas and other uncommon malignant tumors of the uter-
ine wall may present with bleeding and/or a rapidly enlarg-
ing uterus. Diagnosis requires hysterectomy and pathological
examination of the uterus.

COMMON PROBLEMS IN THE ELDERLY

Hormone Replacement Therapy

The use and indications for HRT for menopausal symptoms,
genital atrophy, osteoporosis, and cardiac disease have under-
gone dramatic changes in the last 5 years. The history of estro-
gen use in the United States began in 1942 with the approval of
conjugated equine estrogens for the treatment of menopausal
symptoms.10 Sales declined in the 1970s with reports of endo-
metrial cancer in users, but the addition of progestins and
reports of the prevention of bone loss by the drug increased
use again. There were reports of favorable lipoprotein profiles
in women using HRT and many reports of reduced cardiovas-
cular risk in users as well. The 2002 Women’s Health Initiative
report of increased breast cancer and coronary heart disease
events in estrogen–progestin users resulted in a reevaluation
of the management of menopausal symptoms and prevention
of coronary artery disease.11 No benefit was found for cardio-
vascular disease prevention; indeed, there was an excess risk
of stroke and cardiac death in the users of combination pills.
Hip fractures and colon cancer were decreased. Other stud-
ies including meta-analyses, also found no protective effect of
HRT for adverse cardiovascular outcomes,12 or for dementia.13

The major indication for usage of hormone replacement is for
treatment of vasomotor and/or vulvovaginal atrophy, and the
FDA recommends that they be used for “the shortest duration
possible.” The geriatrician may encounter patients who have
been on systemic HRT for many years and may be reluctant to
discontinue it for various reasons. It is best to have a discussion
with the patient and make her aware of the issues so that she
can make an informed decision. There is no evidence that HRT
needs to be tapered except for the patient’s comfort. Unfortu-
nately, hot flashes and other symptoms may recur with attempts
to stop the medication. It may be best to try to decrease to the
lowest dose that still relieves symptoms if the patient is unable
to stop taking it entirely. Other medications that may relieve hot
flashes are serotonin uptake inhibitors such as venlafaxine and
soy products. Herbal remedies containing black cohosh, such

as remifemin, in general are not found to be more effective than
placebo. Older treatments include clonidine, which may cause
hypotension in the normotensive patient, and belladonna or
other sedatives.

Various formulations of estrogen and progestin combina-
tions are available for these indications, in oral form or as
patches, gels, creams, and vaginal rings. Only certain oral and
transdermal preparations are indicated for osteoporosis pre-
vention, and none at this time for treatment.

SEXUAL DYSFUNCTION

Older women may suffer from sexual dysfunction or dyspa-
reunia, which they may not tell their physicians about unless
they are asked or screened. A recent survey of women older and
younger than the age of 65 years revealed that the older women
had a similar number of sexual concerns as younger women.14

Interestingly, older women were less likely to report dyspareu-
nia than their younger counterparts, but those who did had
more lubrication difficulties and their levels of desire were more
disparate from their partners. For 68%, the topic had never
arisen during an office visit; for those who had discussed it, the
patient was twice as likely as the physician to have raised it.14 The
categories of sexual dysfunction according to the Diagnostic and
Statistical Manual of Mental Disorders–IV include hypoactive
sexual desire disorder (HSDD), female sexual arousal disor-
der, and female orgasmic disorder.15 The diagnosis of HSDD is
based on lack of the genital lubrication swelling response, yet
women’s complaints are usually about lack of subjective sexual
arousal.16 Evidence exists that life stressors, contextual factors,
past sexuality, and mental health problems are more significant
predictors of sexual interest than menopause status itself.17

Large population studies have not found positive correlations
between sexual function and serum testosterone levels.18,19 No
medications are currently approved by the FDA for the treat-
ment of sexual dysfunction in women other than estrogen ther-
apy for dyspareunia related to atrophy. Nevertheless, the uses
of testosterone as a treatment for women with HSDD, espe-
cially for women who experience surgical menopause, is of
interest to researchers, but hampered by lack of good studies
on the appropriate dosage.20 The lack of instruments or ques-
tionnaires that are unbiased makes measurement of outcomes
difficult. Serum androgen levels do not correlate with symp-
toms. The risks of hirsutism, androgenization, and dyslipi-
demia must be balanced against the benefits. Oral methyl-
testosterone with estradiol has been demonstrated to improve
HSDD but is only FDA approved for vasomotor symptoms.21

More recent studies have shown that transdermal testos-
terone is also helpful for women after surgical menopause.22

Naturally postmenopausal women are more complex; serum
total and free testosterone levels do not decrease with age
although androstenedione and dehydroepiandrosterone sul-
fate levels do.23 A meta-analysis of randomized trials of testos-
terone plus HRT compared with HRT alone suggested that the
addition of testosterone improved sexual function scores for
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postmenopausal women, with an adverse effect on high-density
lipoprotein levels.24

As far as dyspareunia is concerned, it is commonly assumed
that falling estrogen levels are responsible for vaginal atro-
phy and that the discomfort during intercourse that some
menopausal women experience results from this. Some studies,
however, suggest that women who continued coital activity had
less atrophy than abstinent women and that continued sexual
activity in the elderly was predicted by premenopausal sexual
satisfaction.17

VULVOVAGINAL PROBLEMS (PRURITUS,
DISCHARGE, BLEEDING, LESIONS)

Itching with or without discharge may indicate a vaginal infec-
tion such as candidiasis, trichomoniasis, or bacterial vaginosis.
Just as in younger patients, physical examination should be
augmented by measurement of vaginal pH and a wet prep slide
or saline prep. Budding spores or branching hyphae are seen
in only 50% of patients with yeast infections. The pH of the
vaginal discharge is normally acidic, just as during a candidal
infection. The other two infections as well as atrophic vagini-
tis lead to alkaline pH. The differential diagnosis should also
include desquamative inflammatory vaginitis, a condition of
unknown etiology characterized by a thin yellow discharge that
can be bloody, a high vaginal pH, and superficial dyspareu-
nia. On microscopic wet prep, white cells, increased parabasal
cells, and Gram-positive cocci may be seen.25 It responds to
clindamycin cream.

Of course, itching can also result from vulvar irritation
or dermatitis, vulvar intraepithelial neoplasia, cancer, lichen
sclerosis, squamous cell hyperplasia, and other conditions.

The vulva is embryologically derived from ectoderm, endo-
derm (the vestibule), and mesoderm (hymenal membrane),26

which is estrogen responsive. Pruritus can result from the
infections discussed previously; from hypoestrogenic atrophic
vaginitis; from mechanical irritation and wetness from urinary
incontinence, for example; from dermatoses such as lichen scle-
rosis, lichen planus, psoriasis, and contact and seborrheic der-
matitis; as well as itching from premalignant and malignant
conditions. These are exclusive of a host of sexually transmit-
ted infections and infestations, which are beyond the scope of
this discussion. Likewise, there are systemic causes of itching
such as uremia, hepatic disease, diabetes, and thyroid disease
and lymphomas, leukemias, and other cancers in other parts of
the body, and graft-versus-host disease and so forth.

A general approach to this problem is to take a full history,
including any lotions or bath products the patient may have
been using. Sexual history-taking should be done as well. Eval-
uate for vaginitis and atrophy first and other treatable causes.
Any ulcerations or lesions should generally be investigated with
biopsy to rule out vulvar intraepithelial neoplasia or squamous
cell carcinoma, which can both vary in appearance but which
frequently itch. Lichen sclerosis peaks in incidence in post-
menopausal women.27 It is characterized by a white “cigarette

paper” appearance to the skin and by loss of architecture of
the labia minora. It is treated with steroids such as clobetasol.
Lichen planus presents as papular plaques with the character-
istic white reticular pattern also seen in the buccal mucosa.
Topical steroids are the usual treatment.

Vulvodynia has been defined by the International Society
for the Study of Vulvovaginal Disease as vulvar discomfort
in the absence of gross anatomical or neurological findings.28

Common causes of discomfort and dyspareunia such as vagi-
nal infection, dermatological conditions, and vaginal atrophy
should be ruled out or treated. In the absence of these findings,
topical lidocaine, low-dose antidepressants, and low oxalate
diet have been used for treatment of pain that localizes to the
vestibule on Q-tip testing. Vestibulitis has been linked to HPV.
Treatments for this include α-interferon injections and resec-
tion of the vestibule.

POSTMENOPAUSAL BLEEDING

Postmenopausal bleeding is defined as bleeding that occurs
after 1 year of amenorrhea in a woman not receiving HRT.
Bleeding that occurs after cyclic withdrawal of progestins as part
of HRT is normal. Some women on continuous combined HRT
regimens will also bleed irregularly, especially when starting
therapy – 60% in one study had spotting or bleeding in the first
6 months of therapy.29

Fortunately, 95% of uterine bleeding in postmenopausal
women results from benign, causes, and only 5% is from
endometrial carcinoma or complex endometrial hyperplasia
with atypia.29 The most common cause for uterine bleeding
after menopause is atrophy of the endometrium, but endo-
metritis, polyps, simple endometrial hyperplasia as well as uter-
ine myomas or sarcomas are possible. Women who are receiving
tamoxifen therapy for breast cancer are at risk for polyps and
carcinoma. It should be remembered that not all bleeding from
the genital tract is uterine and not all bleeding is from the gen-
ital tract. Hematuria and rectal bleeding that are mistaken for
vaginal bleeding are also part of the differential diagnosis. The
entire genital tract should be carefully examined to look for
other sources of bleeding such as vaginal or cervical lesions or
polyps.

Endometrial cancer has a lifetime incidence of approxi-
mately 1 in 100 women. Risk factors include obesity, nullipar-
ity, family history such as hereditary nonpolyposis colorectal
cancer syndrome, and unopposed estrogen therapy. Stage 1,
grade 1 cancer has a better than 95% cure rate and is easily
detected because of bleeding early in presentation. Perform-
ing office endometrial biopsy, measurement of endometrial
stripe thickness on ultrasound, or hysteroscopy with dilation
and curettage can be used to diagnose malignancy in the early
stages. Endometrial sampling can be performed without anes-
thetic in the office or bedside setting by using a disposable plas-
tic instrument such as the Pipelle provided the cervix has not
become stenotic; use of a tenaculum on the cervix and dilators
such as the Os-finder can help with small degrees of stenosis.
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These procedures are 88%–97% sensitive in detecting disease.
Alternatively, transvaginal ultrasound may be performed. The
sensitivity compares favorably to sampling procedures, with a
mean sensitivity of 91%.29 Sonohysterography, ultrasound per-
formed with saline instilled into the uterus, allows lesions like
polyps and myomas to be more clearly defined. An endome-
trial thickness of 5 mm or greater should lead to a procedure to
obtain a tissue sample. It is important to note that this lining
appears abnormal in women taking tamoxifen becuase of its
estrogen-like effects, but because they are at increased risk for
pathological malignancy, any woman taking tamoxifen who is
bleeding needs endometrial biopsy and/or dilation and curet-
tage. Endometrial hyperplasia is treated with progestins unless
it is complex hyperplasia with atypia. In that case, total hysterec-
tomy with removal of the ovaries is recommended because the
progression to cancer or chance of simultaneous cancer is more
than 15%. Endometrial cancer is staged with total abdominal
hysterectomy–bilateral salpingo oophorectomy and node sam-
pling in most cases.

ADNEXAL MASSES

The adnexal mass or ovarian cyst found on physical exami-
nation or imaging studies in a postmenopausal woman raises
the possibility of ovarian or fallopian tube cancer. Fortunately,
approximately half of tumors in women older than 60 years are
benign.30 Older women can develop benign cysts such as ger-
minal inclusion cysts, despite not ovulating. Screening studies
suggest that 3%–5% of asymptomatic postmenopausal women
will have an adnexal mass confirmed sonographically.31 Tra-
ditionally, surgical exploration was thought to be necessary in
all cases; however, the increasing availability of high-resolution
pelvic imaging and CA-125 antigen testing has made it possi-
ble to triage these masses. This has been a two-edged sword as
well, because the diagnosis of nonmalignant masses in asymp-
tomatic patients undergoing pelvic ultrasound or other imag-
ing techniques for unrelated problems leaves patients at risk for
unindicated surgery and other interventions. The assessment
of pelvic masses in older women is discussed later; it should
also include evaluation of the breast and bowel because of the
rates of metastatic colon and breast cancer in this age group.

Criteria developed in the 1980s32 noted that ovarian masses
could be evaluated for high or low risk of malignancy based
on size, echogenicity or cystic characteristics, and presence
or absence of ascites and matted bowel. Ultrasound findings
of solid or papillary areas greater than 3 mm and septations
greater than 3 mm in cysts have been associated with three–six
times higher rates of malignancy. Parker and Berek33 found that
25 masses with benign ultrasound characteristics and CA-125
levels less than 35 μ/mL were all benign. If the mass is less than
6 cm, the risk of cancer also decreases. One study found that
only 1 of 32 masses less than 5 cm in size was malignant.34 A
study of 2,763 women aged 50 years and older with unilocular
cysts up to 10 cm in size found 69% resolved spontaneously
and none of the remainder were found to be malignant.35

In general, ultrasonography has a negative predictive value for
malignancy of 90% or above, whereas the positive predictive
value ranges from 30%–73%.31 Therefore, it is reasonable to
follow postmenopausal patients with simple cysts smaller than
5 cm and normal CA-125 levels (<35 μ/mL) or to perform
laparoscopic removal of the ovaries with frozen section evalu-
ation and staging laparotomy if cancer is found.36 If increas-
ing size or complexity of the mass is found or CA-125 levels
increase, staging surgery should be done.

PELVIC PROLAPSE

The causes of pelvic prolapse and its frequent companion, uri-
nary and fecal incontinence, are complex and may involve as
yet poorly understood risk factors such as collagen changes or
deficiencies; childbirth; and weight bearing or straining at stool
exacerbated by aging and decreased estrogen levels. It can take
the form of uterine prolapse, anterior vaginal wall prolapse
or cystocele, posterior vaginal wall prolapse or rectocele, and
posthysterectomy vaginal vault prolapse. A quantitative system
of measuring and grading prolapse was developed in 1996. The
POP-Q grid and staging system attempts to allow comparison
between studies of treatment outcomes.37 Pelvic organ prolapse
may be asymptomatic or may cause sensations of heaviness,
pressure, and other discomfort. Ureteral obstruction as a result
of prolapse is rare, but anterior segment prolapse may cause
difficulty emptying the bladder and urinary retention. Recto-
celes can be associated with constipation but may not be the
cause. The patient’s bowel regimen should be optimized before
assuming that surgical correction will help. Any accompanying
urinary incontinence should be addressed, usually with uro-
dynamic testing. Prolapse can mask underlying stress inconti-
nence and should not be repaired without consideration as to
whether a urethropexy or sling should be included as part of
the surgical approach. The approach to urinary incontinence
is discussed in further detail elsewhere in this book.

Treatment options can include observation, pelvic muscle
exercises, pessary, or surgical repair depending on the severity
of the symptoms, sexual activity and wish to maintain a func-
tioning vagina, and state of health in terms of tolerating and
recovering from a surgical procedure. Elderly patients, who are
healthy, have low death rates from benign gynecological surgery
and surgery for incontinence.38 In general, vaginal procedures
are less risky than abdominal repairs, but may differ in cure
rates depending on the nature of the patient’s problem.

Pessaries are often underutilized for pelvic prolapse. Fit-
ting involves making sure the device is not so large that the
patient can feel it but not small enough that it falls out during
a Valsalva maneuver. If the genital hiatus is large or the lev-
ator muscle tone poor, it may not be possible to fit a patient
with a pessary that will be retained. Parity and posthysterec-
tomy status are associated with failure to retain a pessary.39

The patient being fitted with a pessary must be able to void
with it in place before leaving the office. Pessaries come in a
variety of shapes and sizes, including ring, Gellhorn, Gehrung,
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Hodge, cube, and doughnut. Ring pessaries lend themselves to
easy removal and reinsertion for patients who wish to remove
and clean them themselves, and they can even be left in place
during sexual activity. Otherwise, the patient should see her
practitioner every 3 months for cleaning and inspection of
the vagina to look for ulcerations or bleeding. Estrogen and
antibacterial creams can prevent ulceration and malodorous
discharge. A trial of pessary use should be considered in most
patients before recommending surgery. A recent study noted
that 73% of patients with symptomatic prolapse could be suc-
cessfully fitted with a pessary, and 92% of these patients were
satisfied with its use after 2 months.40 Pessaries may unmask
stress incontinence or make it worse because they relieve ure-
thral kinking and allow easier flow of urine. Surgery may be
required in these circumstances to address adequately both
prolapse and urinary incontinence.
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INTRODUCTION

Although the majority of endocrine diseases present in the
elderly patient population with classic symptoms and signs,
a substantial minority of patients come to medical attention
with subtle or atypical findings. Such presentations require a
low threshold in the physician for consideration of endocrine
diagnoses. The pituitary–adrenal cortex and pituitary–thyroid
endocrine axes remain very much intact over the life span
and, therefore, the diagnostics of endocrine disorders in these
topical areas remain much as they are in young individuals.
Virtually all of the endocrinopathies may have their presenta-
tions obscured in the elderly patient population by concomitant
nonendocrine disorders that are severe and that distract atten-
tion from the possibility of endocrinopathy. Finally, treatment
of endocrine diseases in the elderly is often more complex than
in younger patients. This results from concomitant nonen-
docrine illness. Polypharmacy for such conditions complicates
dosing of endocrine drugs and increases risks of complications
of drug therapy in the older endocrine patient. For example,
hypoglycemia in the management of the older diabetic patient
occurs in the contexts of metabolic bone disease with attendant
increased risk of fractures with falls and of coronary artery
disease. Extreme care is required in the development of thera-
peutic regimens for older endocrine patients so that treatment
achieves a satisfactory, albeit compromised, balance between
benefit and risk.

PARATHYROID DISEASE AND OTHER DISEASES
OF CALCIUM METABOLISM

Primary Hyperparathyroidism

Clinical Features
Primary hyperparathyroidism is a common and subtle

endocrinopathy over the life span. Whether by design or

as part of laboratory test templates, the measurement of
serum total calcium concentration occurs frequently and has
increased practitioners’ recognition of asymptomatic parathy-
roid disease.1 It is rare to encounter hyperparathyroidism in
older patients in whom the serum calcium level is sufficiently
elevated to cause polyuria or clouded sensorium. When such
findings do occur as a result of hypercalcemia, they are usually
because of the presence of nonendocrine tissue cancers that
secrete parathyroid hormone–related peptide (PTHrp).

The particular importance of primary hyperparathy-
roidism in the elderly is its contribution to bone mass loss in
this population that is already subject to metabolic bone disease,
namely, osteoporosis and osteomalacia. Primary hyperparathy-
roidism also increases bone turnover in patients with Paget’s
disease and measurement of circulating PTH is recommended
when the elevated serum alkaline phosphatase activity in such
a patient does not respond satisfactorily to bisphosphonate
administration or other accepted modalities.2 Hyperparathy-
roidism should also be suspected in the elderly patient with
Paget’s disease when hypercalcemia develops in the setting of
patient immobilization.

Urinary tract calculi occur with appreciable frequency in
men over the lifespan and are found with a frequency in post-
menopausal women that begins to approach that of men.
Primary hyperparathyroidism is a well-recognized cause of
the development of calcium phosphate stones when mild-
to-moderate elevations in the filtered load of calcium in the
kidney exceed the tubular reabsorption threshold for calcium.
The development of more than one urinary tract calculus over
time or concurrently should encourage the physician to assess
the possibility of primary hyperparathyroidism as a cause; in
elderly women, the finding of a single stone warrants a workup
for primary hyperparathyroidism.

Significant elevation of serum total calcium concentration
may induce blood pressure elevation, but this cause is very
rarely the case in elderly patients whose hypertension is difficult
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to control. Renovascular disease, early congestive heart failure,
and pheochromocytoma – which are surprisingly frequent in
the older patient – are issues to consider in the setting of blood
pressure elevations that require complex medical treatment
regimens.

Diagnosis
The hallmark laboratory findings of primary hyperparathy-

roidism are elevated serum total calcium concentration and
depressed serum phosphate level. When present, hypophos-
phatemia in PTH excess reflects the phosphaturic effect of PTH;
hypercalcemia results from the reabsorptive action of PTH on
bone, increased renal tubular reabsorption of calcium from the
glomerular filtrate of plasma, and enhanced activation of vita-
min D that leads to increased gastrointestinal tract absorption
of dietary calcium.

There is clinical “noise” in these measurements that can
limit their usefulness. For example, depression of serum albu-
min concentration because of liver disease or inadequate nutri-
tion, particularly common in the elderly, will lower the total
calcium concentration because almost 50% of serum calcium
is protein bound and albumin accounts for 75% of this bound
fraction. Thus, normal serum calcium in the setting of hypoal-
buminemia may prevent recognition of mild hypercalcemia
due to hyperparathyroidism or other causes. A standard cor-
rection for the impact of decreased serum albumin content on
serum total calcium concentration is a 0.8–1.0 mg/dL decrease
in calcium for each 1.0 g/dL decline in albumin. Decrease in
dietary meat content lowers phosphate intake. Hyperglycemia
is associated with decrease in serum phosphate concentration,
presumably reflecting a concomitant shift of glucose with phos-
phate into cells from the plasma. Therefore, the isolated finding
of hypophosphatemia is not a useful discriminant in making
the diagnosis of hyperparathyroidism.

The finding of elevated circulating intact PTH (iPTH) in
the presence of normal kidney function is the hallmark of pri-
mary hyperparathyroidism. Because of the modest decline in
renal function (glomerular filtration rate [GFR]) that occurs
with normal aging, there is a small upward trend with age of
serum iPTH, but within the normal range; this change does
not confuse the diagnostic evaluation of elderly patients for
parathyroid disease.

Serum alkaline phosphatase activity will rise in patients
with primary hyperparathyroidism who have metabolic bone
disease. There are many clinical factors unrelated to PTH
that will confound interpretation of elevated circulating alka-
line phosphate activity, but fractionation of this measurement
into liver- and bone-source fractions in the elderly and in
young people at least eliminates a contribution from hepatic
disease.

Therapeutic Decision Making
Although serum calcium levels can be lowered pharma-

cologically, the definitive treatment of primary hyperparathy-
roidism is surgery. Preoperative radioisotopic scanning of the
thyroid bed with gadolinium may allow the localization of the

source of excess iPTH production to one parathyroid gland,
when the disease reflects a parathyroid adenoma. Hyperpla-
sia of all four parathyroid glands may occur, however, as the
cause of primary hyperparathyroidism. Neck explorations are
conducted by endocrine or head-and-neck surgeons. Today,
neck exploration as management of primary hyperparathy-
roidism is 1-day surgery and the morbidity is low, except
for very transient immediately postoperative hypocalcemia,
which is mild. Such surgery is usually well tolerated by even
very elderly patients;3 however, parathyroid hyperplasia that
requires removal of three-and-a-half parathyroid glands can
result in permanent hypoparathyroidism.

The critical decision in management of elderly patients with
primary hyperparathyroidism is when or whether to endorse
parathyroid gland surgery. The usually low-grade short-to-
intermediate term morbidity of primary hyperparathyroidism
must be viewed in the context in older patients of multiple
nonendocrine disorders that may have significant morbidity
and mortality and that, like chronic lung disease, pose signif-
icant anesthetic risk. If the patient’s bone mass is stable on
or in the absence of bisphosphonate or calcitonin treatment
for osteopenia and in the presence of mild elevation of serum
total calcium, surgery is not mandated. Appreciable decrease in
bone mass over 6 to 12 months in the setting of primary hyper-
parathyroidism and/or serum calcium levels of 11 mg/dL or
higher is cause to recommend neck exploration in the otherwise
healthy elderly patient. A National Institutes of Health (NIH)
Consensus Conference, in 2002, recommended parathyroidec-
tomy for a bone mineral density t score below –2.5, but this
advisory must be tempered in the elderly patient population by
the presence of concomitant illnesses that make such surgery
of unacceptable risk. Although control of urinary tract calculus
formation can be achieved medically with thiazide administra-
tion to decrease urinary calcium excretion, the thiazides exacer-
bate already elevated serum calcium levels by increasing tubular
reabsorption of calcium. Alternative medical management of
stone disease is available or parathyroidectomy can be consid-
ered in the setting of a 24-hour urinary calcium greater than 400
mg or recurrent urolithiasis in the elderly, just as it is in younger
patients.

Secondary Hyperparathyroidism

The most common cause of secondary hyperparathyroidism is
vitamin D deficiency (with resultant calcium insufficiency as
the driving force for PTH elevation). This is recognized with
increasing frequency in the elderly, resulting in part from the
fact that the level of 25-hydroxy vitamin D considered to be
normal in this age group has recently been increased. Some
studies have found vitamin D insufficiency in upward of 40%
of the elderly, even in southern latitudes,4 and a low threshold
for screening and treatment should be maintained. Sufficient
calcium intake and vitamin D supplementation should nor-
malize circulating PTH levels.

Elevated blood iPTH is a concomitant of chronic
renal insufficiency, reflecting the decrease in serum calcium
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concentration that is a hallmark of the condition and that is
multifactorial in origin. Medical management of secondary
hyperparathyroidism is beyond the scope of this chapter.
Improved management strategies for chronic renal failure
and availability of dialysis to the elderly mean that older
patients with advanced kidney disease are being encoun-
tered with increasing frequency by nephrologists and geria-
tricians.

Management of metabolic bone disease in older patients
with secondary hyperparathyroidism can be complex. Patients
are preferably treated with calcitriol (1,25-dihydroxy-vitamin
D3), even in the presence of limited renal function,5 with care-
ful attention to measurements of serum calcium and phos-
phate levels. Oral bisphosphonate can be used in this setting
to treat bone disease, but the manufacturers of the agent do
recommend avoiding use of the drug in patients with renal
insufficiency (creatinine clearance <35 mL/min). Published
experience shows that administration of bisphosphonate in the
elderly with varying degrees of kidney disease can be safe,6,7

but it is appropriate to manage these patients who are receiv-
ing bisphosphonate – as well as oral calcium supplementation
and vitamin D – very cautiously, and in conjunction with a
nephrologist.

Hypercalcemia Resulting from Tumoral Secretion of
Parathyroid Hormone–Related Peptide

Clinical Features
Hypercalcemia from cancer is frequent in the elderly, with

this patient population’s accruing risk of cancer. The most
common cause of malignant tumor-related hypercalcemia is
the secretion by squamous tumor cells of PTHrp. The organ
affected is primarily the lung. Hypercalcemia can be striking
in this setting (12–15 mg/dL or higher) and, in contrast to
the clinical presentation of primary hyperparathyroidism, may
cause the patient to present with altered sensorium and vol-
ume depletion because of polyuria induced by profound ele-
vation of serum calcium. Regardless of patient age, patients
with lung cancer largely represent the cigarette-smoking pop-
ulation. Hypercalcemia in this setting may be exacerbated by
thiazide use and by excessive dietary calcium intake and inges-
tion of vitamin D initiated by patients as prophylaxis for bone
mass loss before the diagnosis of cancer with hypercalcemia is
made.

Diagnosis
These hypercalcemic patients will have low or suppressed

authentic iPTH in serum and elevated circulating PTH-
reactive protein. PTH-reactive protein, in contrast to iPTH,
is phosphaturic.8 The serum phosphate may, therefore, be low
or normal if the serum calcium is severely elevated because vol-
ume depletion will have decreased GFR, resulting in a decreased
filtered load of phosphate. In the acute presentation of hypercal-
cemic patients with cancer, the chest x-ray may be the first indi-
cation of the cause of the elevation in serum calcium, because
results of PTH assays are not rapidly available. In some patients,

serum amylase and lipase activities may be increased, reflecting
soft tissue calcium deposition in the pancreas.

Therapeutic Decision Making
When tumoral hypercalcemia is not severe (serum calcium

concentration <12 mg/dL), loop diuretic treatment is effective
via the calciuric action of this family of agents. In severe hyper-
calcemia, however, that is managed in the intensive care unit by
intensivists and endocrinologists, the management includes at
least partial restoration of intravascular and extravascular vol-
ume with saline prior to, or in conjunction with, furosemide or
another loop diuretic. Volume expansion increases GFR and the
sodium administered has a specific role in fostering renal tubu-
lar calcium excretion (sodium diuresis with calcium diuresis).
Concern that excessive saline administration in elderly hyper-
calcemic patients with histories of congestive heart failure will
induce congestive heart failure is real, and monitoring of cen-
tral venous pressure is endorsed in the acute management of
severe hypercalcemia in older patients. The simple estimation
of neck vein distention and auscultation of lung fields may be
helpful when central line placement is impractical.

The successful treatment of severe hypercalcemia is much
improved today by the use of parenteral bisphosphonates. It is
important to monitor kidney function during the use of these
agents, particularly in the elderly, and although patients with
already established decrease in creatinine clearance can in many
cases be safely treated with bisphosphonates, as noted in the
section on secondary hyperparathyroidism, it is appropriate to
manage these individuals in conjunction with the nephrologist
and endocrinologist.9 An association between bisphosphonate
therapy and osteonecrosis of the jaw has been reported.10 A
history of invasive dental procedures, age older than 60 years, or
female sex may be more important contributing factors to jaw
osteonecrosis than bisphosphonate treatment when this bone
disease is observed in the setting of bisphosphonate therapy.

Other Forms of Tumoral Hypercalcemia

Hypercalcemia resulting from breast cancer in women and
multiple myeloma in men and women are relatively frequently
encountered in the geriatric patient population. In the cases of
both malignant syndromes, the hypercalcemia may be severe.
In women, replacement estrogen administration that ante-
dated clinical appearance of breast cancer may contribute
to the level of hypercalcemia. It is worthwhile noting that
tamoxifen use in breast cancer patients may also precipitate
severe hypercalcemia.10 Hypercalcemia from B-cell lymphoma
in association with elevated calcitriol and suppressed PTH
and PTHrP has also been reported,11 as has hypercalcemia
in association with renal cell carcinoma and increased levels of
PTHrP.12

Other Forms of Nontumoral Hypercalcemia

The differential diagnosis of hypercalcemia is extensive beyond
hyperparathyroidism and cancer-related hypercalcemia, but
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in the aging patient the list of likely causes is manageable.
These causes include excessive calcium intake as with over-
the-counter antacids (milk-alkali syndrome13) and vitamin D
intoxication that occurs via dietary supplements.

Hypoparathyroidism

Clinical Features
Decreased parathyroid function is uncommon in older

patients. It may be autoimmune in origin or secondary to thy-
roid gland surgery and surgery for parathyroid gland hyper-
plasia or irradiation of the neck for cancer of the upper airway.
The principal biochemical finding of hypoparathyroidism is
decreased serum calcium concentration, which is usually found
with increased serum phosphate; this finding is of lower speci-
ficity than one would like in the elderly. The reason for this is,
as pointed out previously, that serum albumin concentration
tends to fall over the lifespan as a consequence of several diseases
and because of inadequate nutrition. Fifty percent of serum cal-
cium is bound to circulating albumin and thus hypocalcemia
is relatively common in older patients. Mild renal disease in
the elderly, resulting principally from hypertension and dia-
betes mellitus (DM), may result in phosphate retention and an
increase in serum phosphate concentration.

What is essential in recognizing the syndrome clinically is
discerning neuromuscular irritability. The patient will recount
periods of distracting muscle twitching and simple palpation or
gentle squeezing of large muscles by the physician may provoke
brief episodes of twitching. A clinical test of neuromuscular
irritability that has been used in the past is a blood pressure
cuff test that involves occluding venous return from the fore-
arm, but not preventing arterial inflow. Flexor muscle con-
tracture in the forearm/wrist and extensor muscle contraction
of the fingers may be obtained with this test in the patient
who has a low ionized calcium level. This test is not recom-
mended, particularly in elderly patients. It is painful and, in the
elderly patient with fragile skin and blood vessels, may produce
ecchymoses.

Diagnosis
The approach to diagnosis in this syndrome is mea-

surement of ionized calcium concentration in patients who
exhibit such neuromuscular irritability, attempting to doc-
ument whether magnesium depletion is present, as well as
measurement of the circulating iPTH level. Secure docu-
mentation of total body magnesium depletion by measure-
ment of serum magnesium is difficult because 80% of body
magnesium is intracellular and a normal serum Mg2+ level
does not accurately reflect the abundance of the intracellular
ion.

Therapeutic Decision Making
Management of this condition is with dietary calcium sup-

plementation, usually in conjunction with vitamin D. The goal
of treatment is a serum calcium level in the lower half of the
normal range.

DISORDERS OF THE ADRENAL CORTEX AND
ADRENAL MEDULLA

Hypercortisolism

Clinical Features
The pituitary–adrenocortical endocrine axis is intact over

the life span and no decline in performance of this axis is ex-
pected as a concomitant of normal aging. Pituitary gland-
driven hypercortisolism (Cushing’s syndrome) is quite uncom-
mon in the older patient population. The reason for the
infrequency of this endogenous syndrome is not clear. Hyper-
cortisolism from a nodule in an adrenal cortex also is un-
common in older patients. The findings of excess circulating
cortisol on physical examination are well described in standard
textbooks of medicine and endocrinology. In brief they involve
hypertension, loss of subcutaneous fat in the extremities and
accumulation of adipose tissue in the trunk, facial telang-
iectasias, rounding of the face (“moon facies”), and muscle
atrophy. Bone mass loss will accompany hypercortisolism that
is well established.

The syndrome of excessive circulating cortisol that is
encountered more frequently in geriatric patients is “iatro-
genic Cushing’s syndrome,” resulting from prescription of
antiinflammatory steroids for several conditions, including
temporal arteritis and the asthmatic component of chronic
obstructive pulmonary disease.

Diagnosis
Traditional confirmation of the presence of endogenous

Cushing’s syndrome in any patient consists of establishing a) an
elevated level of 24-hour urinary free cortisol, b) nonsuppress-
ibility of endogenous cortisol secretion, and c) lack of suppres-
sion of circulating endogenous adrenocorticotropic hormone
(ACTH). Nonsuppressibility is shown with an overnight or
2-day dexamethasone suppression test with measurement of
the patient’s serum cortisol level in response to this maneu-
ver. The overnight test consists of evening administration of a
single 1-mg dose of dexamethasone and measurement of cir-
culating cortisol the following morning. If the cortisol level
has fallen to less than 5 μg/dL, normal suppressibility has been
demonstrated. Recently, documentation of loss of diurnal vari-
ation of cortisol secretion with morning and bedtime salivary
cortisol determination has become popular among endocri-
nologists as a method of diagnosing Cushing’s syndrome14 and
appears to be valid in the elderly.15 Interpretation of other
results should be performed with an endocrinologist. Nodu-
lar adrenocortical disease with hypercortisolism is not pitu-
itary gland-driven, and it results in suppression of endogenous
(pituitary) ACTH. Inferior petrosal sinus sampling of blood for
ACTH (after corticotropin-releasing hormone administration)
may be used to confirm a pituitary rather than ectopic source
of ACTH.

Other laboratory findings that may accompany excess
circulating levels of cortisol include hyperglycemia, namely,
unmasking of latent DM or worsening of glycemic control in
patients with existing diabetes.
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Radiological studies that are useful in the consideration
of the diagnosis of pituitary–adrenal cortex hyperfunction are
pituitary magnetic resonance imaging (pituitary-driven dis-
ease, Cushing’s disease) and imaging of the adrenal glands for
nodularity. In Cushing’s disease, there will be bilateral adrenal
gland hyperplasia.

Therapeutic Decision Making
The management of endogenous Cushing’s syndrome or

hyperfunctioning nodular adrenocortical disease in any age
group is with endocrine consultation. Iatrogenic hypercorti-
solism, particularly when antiinflammatory steroid adminis-
tration has resulted in worsened control of diabetes mellitus or
bone mass loss sufficient to have provided a context in which
fracture has occurred, calls for alternative antiinflammatory
drug interventions in conjunction with rheumatological con-
sultation (temporal arteritis) or with a pulmonologist (chronic
obstructive pulmonary disease). Where it is feasible, withdrawal
of chronic antiinflammatory corticosteroid treatment is best
accomplished with subspecialty consultation to reduce the risk
of exacerbation of the underlying condition for which steroid
therapy was initiated and to minimize clinical hypoadrenocor-
ticism that can complicate reduction in steroid dosage below
10 mg of prednisone daily or its equivalent. Indeed, steroid
treatment of years’ duration may occasionally result in a state
of apparently permanent adrenal gland atrophy that is inca-
pable of returning to a state of normal function with return of
pituitary gland secretion of ACTH when therapeutic steroids
are removed.

Ectopic ACTH Production by Nonendocrine Tumors
Lung carcinomas, particularly bronchial carcinoid tumors

and other neuroendocrine cancers, are widely recognized to be
capable of secreting ACTH and may produce Cushing’s syn-
drome in patients of any age. Most of the affected patients are
cigarette smokers. The ectopic ACTH syndrome in the elderly
is a marker of very aggressive cancer and patients with the dis-
ease may not fully express the cutaneous and adipose tissue
hallmarks of the syndrome. What is encountered clinically is
profound muscle atrophy and severe hypokalemia, as well as
acute DM. The hypokalemia reflects the very high levels of
ACTH that induce corticosteroid as well as variable mineralo-
corticoid overproduction. The levels of circulating glucocorti-
coids may be sufficiently high to induce hypokalemia as well
as immunosuppression. This syndrome is difficult to treat and
should be managed jointly by the oncologist and endocrino-
logist.

Mineralocorticoid Excess

Primary Hyperaldosteronism
Excessive production of mineralocorticoid (aldosterone)

by the adrenal cortex causes hypertension that is frequently
difficult to treat and that is associated with wasting of uri-
nary potassium. The hypertension that is refractory to conven-

tional pharmaceutical management responds to varying doses
of spironolactone. The hypokalemia that results is refractory to
conventional doses of oral potassium replacement. This syn-
drome is not common in the elderly patient and its diag-
nosis and treatment are the same in young and elderly age
groups.

Incidental Adrenal Gland Nodules
Adrenal incidentaloma is an adrenal mass, generally 1 cm

or more in diameter, discovered serendipitously during a radio-
logical examination performed for indications other than an
evaluation for adrenal disease. Such lesions are a common find-
ing in this era of computed imaging. Autopsy studies have dis-
covered that adrenal cortical nodularity is a consequence of
aging. It is estimated that 7% of patients older than 70 years
will have an unsuspected adrenal adenoma on computerized
abdominal imaging.16 Despite this association with advanced
age, the mean age at diagnosis in a recent review of more than
2,000 cases was only 57 years.17

The majority of adrenal incidentalomas are hormon-
ally inactive, benign adrenal adenomas; however, they may
represent metastatic lesions, hormonally active adenomas,
pheochromocytomas, or adrenocortical carcinoma. The char-
acteristics of the lesion on computed imaging may be use-
ful: hypointensity on computed tomography (10 HU or less)
or liver isodensity on T2-weighted magnetic resonance imag-
ing is indicative of benign adenomas. Hyperintensity on T2-
weighted images is characteristic of pheochromocytoma. Large
size (>6 cm) is suggestive (but not diagnostic) of adrenocortical
carcinoma, and generally warrants consideration for removal.
Although the incidence of adrenocortical carcinoma peaks in
the 4th and 5th decades, it can be found with advanced age.

Although it has been recognized that Cushing’s syndrome
resulting from adrenal adenomas is uncommon (and espe-
cially so in advanced age), appreciation has developed for
the existence of “preclinical” or “subclinical” Cushing’s syn-
drome. This occurs when autonomous production of corti-
sol by an adenoma is insufficient to cause overt, or “clinical,”
Cushing’s syndrome. It has been recognized in up to 10% of
adrenal incidentalomas and may be associated with hyperten-
sion and diabetes, which can improve after surgical removal of
the incidentaloma.18

It is now recommended that patients with adrenal inci-
dentalomas undergo hormonal evaluation consisting of an
overnight low-dose (1 mg) dexamethasone test to rule out
autonomous cortisol secretion. In addition, urine collection
for evaluation of metanephrine and catecholamines should be
performed. If the patient is hypertensive, screening for hyper-
aldosteronism with a plasma renin and aldosterone should be
performed as well.

The natural history of these lesions has not been adequately
defined. There are reports of cortisol secretory autonomy devel-
oping over extended periods of time; however, data are insuf-
ficient to provide clear recommendations regarding extended
follow-up.



Disorders of the Endocrine Glands 301

Hypocortisolism

Clinical Features
Spontaneous hypoadrenocorticism (Addison’s disease) re-

flects bilateral adrenal gland destruction resulting from auto-
immune disease, adrenal hemorrhage, or, occasionally, lung
cancer metastatic to both adrenal glands. Iatrogenic adrenal
atrophy is due to long-term use of antiinflammatory corticos-
teroids, as noted previously, and may be irreversible. Hypoad-
renocorticism in this setting may be temporary as steroids are
withdrawn, or permanent, despite the tapering or total with-
drawal of steroid treatment. Spontaneous Addison’s disease
from autoimmune destruction of the adrenal glands is quite
uncommon in the elderly. Bilateral adrenal hemorrhage cer-
tainly can occur in the older patient population and requires
two contributory features: a hypocoagulable state because of
therapeutic anticoagulation or spontaneous bleeding/clotting
disorders and some degree of stimulation of the adrenal cortex.
Here, stimulation means clinically significant medical stress,
that is, a major cardiovascular event, such as a stroke or myocar-
dial infarction with hypotension, or during and after a major
surgical procedure. Involvement of the adrenals in metastatic
lung cancer occurs in up to 10% of this particular patient popu-
lation, but relatively few of these patients have sufficient tumor
burden in the adrenals to result in hypoadrenocorticism.

The clinical clues to hypoadrenocorticism in the elderly
include easy fatigability or weakness and unexplained decline
in blood pressure. The latter may occur in patients who were
previously hypertensive and may be attributed to antihyper-
tensive drug treatment that was previously only marginally
effective. Hyperpigmentation of the creases of the skin of the
hands or pigmentary incontinence of the mucous membranes
is helpful when present in supporting the suspicion of reduced
function of the adrenal cortex in fair-skinned patients, but may
be absent in recent onset disease – for example, in the case of
bilateral adrenal hemorrhage – or unimpressive or absent in
the elderly.

As in younger patients, the elderly may develop adreno-
cortical hypofunction that results from hypopituitarism (sec-
ondary adrenocortical insufficiency), rather than the result of
primary failure of the adrenal cortex. In the older patient popu-
lation, these are more commonly in women than men. In such
women, the disease reflects a very much delayed onset of pitu-
itary failure several decades after a difficult delivery at the end of
pregnancy resulted in pituitary hemorrhage that only partially
infarcted the pituitary gland. Thus, the medical history in older
women who are suspected to have secondary adrenal gland
failure must include a review of pregnancies and deliveries.

Diagnosis
Mild hyponatremia and mild or substantial hyperkalemia

are classic findings of Addison’s disease but are sometimes dif-
ficult to interpret in older patients because of aging-related
decline in renal function. Electrolyte abnormalities are rel-
atively common in older patients, regardless of the state of

the adrenal cortex, and these abnormalities are usually due
to diuretic therapy. Diuretic treatment may induce primary
sodium depletion and, in the case of thiazides, free water clear-
ance impairment that further accentuates any underlying pre-
disposition to hyponatremia. Thiazide and loop diuretics cause
hypokalemia, rather than elevation of the serum K+ concen-
tration that is expected in hypoadrenocorticism. Thus, loop or
thiazide diuretic use in patients with hypoadrenocorticism may
accentuate hyponatremia and mask hyperkalemia.

Serum cortisol levels are expected to be low in patients
with decreased function of the adrenal cortex, but it is impor-
tant to examine morning values that should peak in the patient
with normal adrenocortical function and normal diurnal varia-
tion in cortisol. Relative adrenocortical insufficiency (decreased
adrenocortical reserve) also occurs in the elderly and here the
serum cortisol may be within the normal range in a stressed
patient when the hormone should in fact be frankly elevated.
Plasma ACTH levels are high in the patient with decreased
adrenal gland function and normal pituitary gland function.
ACTH is of course low in secondary adrenocortical insuffi-
ciency, usually in conjunction with reduced circulating levels
of one or more other trophic hormones of the pituitary gland.

Hypoglycemia may occur in Addison’s disease in patients
of any age group, but it will be difficult to recognize in patients
with established DM and baseline hyperglycemia.

Therapeutic Decision Making
Treatment of adrenocortical insufficiency requires replace-

ment glucocorticoid, that is, hydrocortisone, 10 mg by mouth
up to three times a day or an equivalent glucocorticoid. We
recommend close attention to the need for mineralocorticoid
in the elderly. In younger patients, mineralocorticoid replace-
ment is routinely prescribed with glucocorticoids. In the older
patient with an established tendency to form edema, very
low dosage mineralocorticoid may result in salt and attendant
water retention that is sufficient to exacerbate edema forma-
tion and/or elevation in blood pressure. Congestive heart failure
may be exacerbated by low-dose mineralocorticoid administra-
tion. Therefore, institution of glucocorticoid therapy should be
followed with monitoring of blood pressure, body weight, and
serum K+ concentration to look for indications for adding an
aldosterone equivalent. The indications are borderline low or
frankly low blood pressure, loss of even small amounts (1–2 lb)
of weight, and a tendency toward or persisting hyperkalemia.
When one or more of these measures is documented, Florinef
at 0.05 mg by mouth daily or its equivalent may be introduced
with continuation of careful monitoring of physical findings,
including those of heart failure and serum electrolyte levels.

Pheochromocytoma

Clinical Features
Pheochromocytoma is a surprisingly frequent, unantici-

pated finding at autopsy in patients older than the age of
65 years. Although most of these tumors must be nonfunctional
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because of the absence of an antecedent history of hyperten-
sion or other symptoms of pheochromocytoma, it seems likely
that functional adrenal medullary tumors are underrecognized
in the older patient. The internist and geriatrician should not
insist on finding the hallmarks of pheochromocytoma in the
elderly hypertensive patient before considering a diagnostic
workup for the condition. Such hallmarks include paroxys-
mal elevations of blood pressure, sustained very high levels of
blood pressure, excessive sweating, and postural decreases in
blood pressure. Excessive sweating in the elderly is not com-
mon, regardless of possible cause, such as fever or anxiety. Even
when it is demonstrated, the finding of postural hypotension
is not easy to interpret in older patients. In the uncomplicated
young or elderly pheochromocytoma patient, a decrease in
blood pressure with assumption of the upright posture repre-
sents the decreased plasma volume that is conditioned by cat-
echolamines. Older hypertensive patients without pheochro-
mocytoma who have been subjected to excessive diuresis will
exhibit postural hypotension. Older patients with pheochro-
mocytoma but who are receiving a thiazide diuretic or have
mild expansion of blood volume due to early cardiac decom-
pensation may not demonstrate postural hypotension.

Diagnosis
The diagnostic evaluation of the older patient for pheo-

chromocytoma is identical to that of younger patients and
is dependent on measurement of plasma fractionated cat-
echolamines or 24-hour urinary catecholamine derivatives,
that is, metanephrines. If paroxysmal hypertension is encoun-
tered in the elderly patient, then the drawing of plasma cate-
cholamines at the time of a paroxysm is desirable, albeit often
difficult to accomplish.

There are two important problems in interpreting the
results of catecholamine measurements in the older patient
population. First, incomplete 24-hour urine collections are
common in older patients and if the physician uses this diag-
nostic approach, it is essential that creatinine in the sample be
quantitated to assure completeness of the collection. Most clin-
ical laboratories automatically include this measurement. Sec-
ond, fractionated plasma catecholamine measurements include
norepinephrine, and this catecholamine is readily elevated by
unremarkable stress in the elderly. Here, unremarkable stress
includes simple arithmetic calculations or questioning. The
source of the norepinephrine that is stress generated is the
autonomic nervous system, not the adrenal medulla. Free
metanephrine levels are available, very sensitive and specific,
although results yield a high false-positive rate, particularly in
the elderly.

Therapeutic Decision Making
The management of pheochromocytoma is excision. Med-

ical management with α-adrenergic and β-adrenergic receptor
blocking agents is possible in the older patient if nonendocrine
medical conditions impose unacceptably high anesthetic and
surgical risks on the individual. Such management is conducted
by the endocrinologist or other hypertension specialist.

DISORDERS OF THE THYROID GLAND

Hypothyroidism

Clinical Features
Primary failure of the thyroid gland is a very common

endocrinopathy. The risk of hypothyroidism is approximately
10% over the life span in the U.S. population and the risk
of the disease, as is the case for many endocrine diseases, is
higher in women than men. The disease is usually from pro-
gressive autoimmune destruction of the thyroid gland but may
follow head-and-neck irradiation for carcinoma of the upper
airway or for lymphoma. Failure to recognize subtle findings
of hypothyroidism in the elderly is also common and results
from the fact that some of the features common in aging –
decreased energy and initiative, cold temperature intolerance,
constipation, excessively dry skin, low back muscle aching –
are important symptoms of hypothyroidism. Indeed, a series
of patients has been reported with low back syndrome as the
presenting complaint of hypothyroidism. Slowed, but other-
wise unimpaired, cognition is recognized by family mem-
bers. That is, lapses in the responses to questions are seen.
Although angina pectoris and myocardial infarction can occur
in hypothyroidism, they are unusual, despite the elevated serum
total cholesterol concentration that is common in the disease.

Hypertension may occur in hypothyroidism and some-
times responds to thyroid hormone replacement alone. Tachy-
arrhythmias occasionally interrupt the bradycardia that is typ-
ical of thyroid hypofunction. Body temperature may be 95◦F to
97◦F. Pallor is common but sometimes the hypercarotenemia
of hypothyroidism imparts a slightly tanned to slightly orange
color to the skin. Accumulation of myxedema in the skin of
the face creates the impression of facial fullness and may min-
imize facial wrinkling in primary hypothyroidism. Myxedema
is the accumulation of fibroblast-source glycosaminoglycans
in a variety of tissues, including the skin and striated and
cardiac muscle. Myxedema in the vocal cords conditions the
hoarseness of voice that is expected in the syndrome. The tim-
ber of the voice in thyroid hypofunction, however, is repro-
duced in euthyroid elderly patients with histories of cigarette
smoking. Muffled heart sounds represent accumulation of
myxedema in the heart muscle and slowed kinetics of con-
traction or, commonly, myxedema and obligated water in the
pericardial sac around the heart. When it occurs, the accumu-
lation of pericardial fluid is slow and only rarely predisposes to
tamponade.

A sometimes striking finding on physical examination in
hypothyroid patients is the slowness with which certain pre-
cision movements of daily living are accomplished, such as
buttoning and unbuttoning of blouses and shirts. Delayed
relaxation phase of deep tendon reflexes is a classic find-
ing. Occasionally, one encounters cerebellar signs in hypothy-
roidism that, in some patients, are reversible with several
months’ thyroid hormone replacement.

Severe hypothyroidism or myxedema precoma is marked
by hypothermia (body temperature, 90◦F–94◦F), hypoten-
sion, bradycardia, and impaired sensorium. This is a medical
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emergency that is to be managed in the intensive care unit. A
history of hypothyroidism may be elicited from family members
or associates, together with an account of lapsed replacement
therapy. Myxedema precoma can be triggered by coincident,
severe nonthyroidal illness, such as sepsis, in which available
thyroid hormone is turned over at an accelerated rate, lead-
ing to an appreciable, rapid decrease in circulating L-thyroxine
(T4). Conversion of T4 to 3,5,3′-triiodo-L-thyronine (T3) in
peripheral tissues is ordinarily titrated against tissue need for
T3, the more metabolically active form of thyroid hormone;
in severe nonthyroidal illness, this tissue deiodinase–regulated
conversion is inhibited and serum T3 levels are very low. In
contrast, patients with advanced hypothyroidism who are not
systemically ill with the nonthyroidal illness syndrome may
have normal circulating levels of T3, but low levels of T4 (see
later).

Secondary hypothyroidism is from hypopituitarism. Occa-
sionally, only the pituitary cells that secrete thyroid-stimulating
hormone (TSH) are affected in the damaged pituitary gland,
but usually the gonadotrophin-ovary or -testicular axis is
also affected. Symptoms of this form of hypothyroidism are
not as severe in pituitary hypothyroidism as they are in pri-
mary thyroid gland failure and accumulation of tissue glyco-
saminoglycans is unimpressive.

Diagnosis
The diagnostic standard for primary hypothyroidism is

increased pituitary gland release of thyrotropin (TSH) and
resultant elevated serum TSH concentration. Serum T4 and
free T4 will be low. Serum T3 levels may be normal or low,
depending on the duration of the hypothyroid state and free-
dom from systemic nonthyroidal illness. That is, the serum T3

is the last of the traditional serum thyroid function tests to
fall into the low range in hypothyroidism. The reason for this
is that the hormone output of the thyroid gland under TSH
stimulation features more T3.

Other laboratory findings include leak of striated muscle
creatine kinase (CK) into the circulation. Infrequently, car-
diac muscle CK isoenzyme will be found in excess in blood
from patients with primary hypothyroidism. Hyponatremia
results from impaired renal tubular free water clearance that
in encountered in the hypothyroid individual. The decrease
in serum sodium concentration is occasionally profound. This
is more likely the case in older patients who are at risk for
multiple causes for hyponatremia, including thiazide diuretic
use and substantial hyperglycemia. A low-grade macrocytic
anemia that responds to thyroid hormone replacement ther-
apy may also be seen. The association of autoimmune thyroid
gland destruction due to Hashimoto thyroiditis and pernicious
anemia places patients with primary hypothyroidism at risk
for this hematological syndrome. This specific anemia does not
respond to thyroid hormone replacement.

In the setting of secondary hypothyroidism, the serum TSH
concentration will be low rather than elevated but serum total
and free T4 and total T3 will be decreased. Thus, the finding of
a low serum TSH in an occasional patient in whom mild hypo-

thyroidism is suspected because of symptoms must be con-
sidered a candidate for secondary hypothyroidism. As noted
previously in the discussion of hypopituitary hypoadrenocor-
ticism, the clue in the medical history to secondary hypothy-
roidism may be a difficult delivery of a child several decades
earlier that was associated with intrapituitary hemorrhage that
was insufficient at the time to cause acute hypopituitarism.

Therapeutic Decision Making
The principal decision for the physician in treating newly

recognized primary hypothyroidism is the choice of the initial
dose of thyroid hormone replacement. In the elderly hypothy-
roid patient, this should almost invariably be a conservatively
low dose, such as 25 μg L-thyroxine (T4) by mouth daily. The
reason for this conservative dose is to avoid an accelerated
increase in myocardial oxygen demand in patients with a high
likelihood of some degree of coronary artery disease. This slow
titration is particularly important in older patients who have
a documented history of heart disease. Thus, although angina
pectoris and acute myocardial infarction are infrequent spon-
taneous events in untreated older hypothyroid patients, these
events may occur in the setting of aggressive initial replacement
therapy of primary hypothyroidism. The daily dose of T4 may
be increased at 2-week intervals by 12.5–25 μg until the serum
TSH has fallen into the normal range. If angina supervenes,
apparently as a consequence of replacement thyroid hormone
dose adjustment, then slower upward adjustments in dose are
required.

T3 is not recommended as replacement therapy for the
hypothyroid patient. The reason for this position is that the
half-life of T3 is short (1 day) and thus replacement may be more
importantly influenced by noncompliance than is T4 therapy.
T4 has a half-life of 7 days. Furthermore, T3 replacement is
associated with a state of several hours of elevated circulating T3

levels after each ingestion of the hormone. There is no evidence
that combination therapy with T4 and T3 offers benefits to
patients of any age.

When clinical euthyroidism is achieved in the T4-treated
patient, it is expected that ancillary laboratory test results that
were abnormal – such as the serum sodium concentration,
total cholesterol and CK – will have returned to their normal
ranges. Persistence of abnormalities of these measures requires
additional diagnostic tests or, in the case of hyperlipidemia, spe-
cific therapy. The macrocytic anemia of pernicious anemia will
not normalize with thyroid hormone replacement and requires
parenteral vitamin B12 administration.

Although replacement thyroid hormone therapy is guided
by the objective measure of the serum TSH concentration, the
critical endpoint in thyroid hormone replacement is freedom
of the treated patient from symptoms and signs of hypothy-
roidism. The latter usually is concordant with the return of TSH
to the normal range. Unless symptoms clearly from hypothy-
roidism persist, there is no therapeutic advantage to titration of
the serum TSH downward within the normal range, once the
latter has been achieved. There may be therapeutic disadvan-
tages to such pressure on the serum TSH. These disadvantages
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include the exacerbation of symptoms or signs of preexisting
heart disease or the possibility of fostering cell proliferation in
stable cancer syndromes if these are present. For example, pub-
lished clinical evidence suggests that certain cancers, including
those of breast, brain, and head-and-neck, may be partially
thyroid hormone dependent.18,19 These tumors of course are
encountered with some frequency in the older patient popula-
tion.

Acute hypoadrenocorticism may be precipitated by rapid
thyroid hormone replacement in the patient with primary
hypothyroidism. This complicating syndrome is heralded by
a significant decrease in blood pressure and other signs of
decreased intravascular volume. Short-term glucocorticoid
replacement may be required in this situation and manage-
ment of this more complex clinical picture is best conducted in
conjunction with endocrine consultation.

Management of secondary hypothyroidism also involves
conservative dose escalation of thyroid hormone replacement,
but serum TSH is not a chemical guideline. Relief of symptoms
is the endpoint. Serum free T4 and total serum T3 concentra-
tions usually return to their normal ranges when clinical relief
is obtained.

Subclinical Hypothyroidism
Elevation of the serum TSH concentration in the absence

of clinical findings suggestive of primary hypothyroidism is
termed subclinical hypothyroidism. It may occur in any age
group. It is not clear that any morbidity accompanies this iso-
lated laboratory abnormality and we usually do not proceed
to treatment of these patients until clinical symptoms or signs
consistent with hypothyroidism emerge or the serum TSH level
exceeds 10 μU/mL in the absence of symptoms.20

Hyperthyroidism

Clinical Features
The majority of the hyperthyroid elderly patient popula-

tion presents clinically with clusters of the classic symptoms
and signs of thyrotoxicosis encountered in younger patients.20

These findings include sinus tachycardia, systolic hyperten-
sion, hyperkinetic behavior, increased appetite, weight loss and
frequent stools. However, thyroid gland enlargement (goiter)
occurs in more than 90% of younger patients with hyperthy-
roidism and is absent in about 40% of older hyperthyroid
patients. Endocrine ophthalmopathy (proptosis, conjunctival
injection, limitation of extraocular muscle function) is rare in
the elderly with diffuse toxic goiter (Graves’ disease). Compared
with younger individuals, older patients with hyperthyroidism
have an increased incidence of toxic nodules but diffuse goiter
remains more common than nodular thyroid gland enlarge-
ment in older thyrotoxic patients.

There are three other important differences between old
and young individuals with hyperthyroidism. First, “monosys-
temic hyperthyroidism” is thyrotoxicosis that predominantly
affects one organ system, such as the heart, and it is substan-
tially more common in the elderly. Second, the symptom triad

of decreased appetite, constipation, and weight loss that is com-
monly associated with colon cancer occurs in approximately
15% of older hyperthyroid patients and indicates the difficulty
that is sometimes encountered in recognizing thyrotoxicosis
in the elderly. Third, atrial fibrillation occurs with high fre-
quency (40%) in the elderly with thyroid hyperfunction, but
this cardiac arrhythmia is encountered in only 5% of young
patients with the disease. Further, atrial fibrillation remits spon-
taneously in the younger patient during successful treatment
of thyrotoxicosis, whereas remission of atrial fibrillation during
treatment is uncommon in the elderly.20

Pharmacological β-adrenergic blocker treatment is effec-
tive management for certain symptoms and the tachycar-
dia of established thyrotoxicosis in patients of all ages. The
widespread, appropriate use of pharmacological β-blockade in
patients with heart disease means that many elderly patients
with cardiovascular disease, who then develop hyperthy-
roidism, may have the cardiovascular and neurological symp-
toms of thyroid disease blunted. The practitioner must be pre-
pared to recognize very subtle hyperthyroidism in the elderly
who present with monosystemic thyroid disease that is some-
what muted by β-adrenergic blockade therapy. The clues may
be unexplained weight loss, shortened attention span, or, para-
doxically, apathy.

“Thyroid storm” is a state of exaggeration of symptoms of
hyperthyroidism, usually cardiovascular or neurological, which
is accompanied by fever that reflects severe hypermetabolism. It
can be triggered by systemic infection. It is a medical emergency
and is occasionally encountered in the older patient population,
particularly after treatment of hyperthyroid patients with an
ablative dose of radioactive iodine (see later).

Diagnosis
Suppression of serum TSH is the hallmark of spontaneous

hyperthyroidism. The serum total T4 concentration, free T4 and
total T3 levels are elevated. In fewer than 5% of patients, only
the serum T3 concentration is abnormally high and TSH may
be low or fully suppressed. This syndrome is “T3-toxicosis.”
In elderly patients with concomitant nonthyroidal illness such
as cancer or active heart disease with heart failure, the T3-
toxicosis state may be marked by borderline high T3 rather
than a frankly elevated value. Elevated thyroidal radioactive
iodine uptake (RAIU) is useful in confirming the diagno-
sis of conventional hyperthyroidism or T3-toxicosis, but the
RAIU may be borderline high and not definitively increased
in elderly patients with classic or atypical thyroid hyper-
function. Human B lymphocyte-source thyroid-stimulating
immunoglobulin mediates Graves’ disease but measurement
of circulating human B lymphocyte-source thyroid-stimulating
immunoglobulin levels is very expensive and its utility has not
been standardized in elderly patients with Graves’ disease (dif-
fuse toxic goiter).

Factitious hyperthyroidism resulting from patient self-
administration of excessive amounts of thyroid hormone is
encountered across the life span. When L-thyroxine is being
ingested by the patient, the laboratory test findings are elevated
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serum total T4 and free T4, suppressed circulating TSH, and,
diagnostically, low or suppressed RAIU and low thyroglobulin
levels. If T3 is the form of thyroid hormone that has been used
to induce factitious hyperthyroidism, then serum T3 concen-
tration will be elevated, total T4 will be reduced, and TSH and
thyroidal RAIU will be very low.

A handful of patients of various ages have been reported
who have pituitary tumors that secrete excess amounts of TSH
that causes hyperthyroidism. This very rare state has a unique
serum thyroid function test profile, in that the serum TSH
concentration rather than being suppressed is elevated.

Therapeutic Decision Making
The standard treatment of hyperthyroidism in the older

patient population is ablation of the thyroid gland with radio-
active iodine (131I). Radioablation of the thyroid will frequently
result in permanent hypothyroidism, a result the patient must
be warned to anticipate. The release of preformed hormone
from the thyroid gland 1–2 weeks following administration
of ablative 131I may exacerbate symptoms of hyperthyroidism
in older and in young patients and rarely will provoke life-
threatening thyroid storm. Even in low doses, β-adrenergic
blockade therapy is effective preventive management against
the possibility of thyroid storm at the time of radioablation of
the thyroid gland.

Some elderly thyrotoxic patients may reject radioablation
treatment and are then treated with a thioamide drug: propy-
lthiouracil or methimazole. The choice and dose of thioamide
are best made in conjunction with an endocrinologist, par-
ticularly if the patient has a hematological disorder, such as
a low peripheral white blood cell count, or a history of liver
disease.

Subclinical Hyperthyroidism
The finding in an asymptomatic patient of a low or sup-

pressed serum TSH level with an otherwise normal serum thy-
roid function test profile defines “subclinical hyperthyroidism.”
Whether this syndrome is a mandate for treatment in all cases
remains a point of discussion in endocrinology, but this patient
population with a suppressed serum TSH level and no symp-
toms of thyroid disease has an increased risk of developing atrial
fibrillation and osteoporosis and has a worsened all-cause mor-
tality rate. This patient population should be managed by an
endocrinologist.

Goiter

Clinical Features
Asymptomatic thyroid enlargement, particularly multi-

nodular goiter that is accompanied by normal serum thyroid
function test results, is common in the older patient popula-
tion. As is the case with nodules of the adrenal cortex, nodularity
of the thyroid is a concomitant of normal aging. Goiter is of
course detected by inspection and palpation of the neck and
is frequently brought to the attention of the physician by the
patient.

Diagnosis
It is important to consider the possibility of thyroid can-

cer in the enlarged thyroid gland. This is rarely a considera-
tion in diffuse thyromegaly detected on physical examination.
Ultrasonography-guided aspiration of nodules at risk for har-
boring thyroid cancer is conducted by the endocrinologist. Such
nodules are >1.0–1.5 cm in diameter or larger and are solid on
sonography. Radioactive iodine scanning of the nodular thyroid
gland continues to be used in some centers for the evaluation of
nodules at risk for cancer. That is, nodules that do not take up
the isotope have approximately a 25% risk of containing cancer.
Cystic, nonmalignant nodules also fail to take up isotope.

Therapeutic Decision Making
The chemically euthyroid nodular goiter, that is, thyroid

gland enlargement associated with normal serum thyroid func-
tion test results, requires endocrinological evaluation.

Thyroid Cancer

Thyroid cancer is common and, when found histologically to
be papillary, can be indolent.Thyroid cancers, for a given histo-
logical type and grade, are more aggressive in the elderly than in
younger patients. Metastatic papillary tumors spread locally in
the neck. Follicular thyroid cancer tends to metastasize region-
ally, notably to the lung, and anaplastic carcinoma is highly
aggressive, widely metastatic, and resistant to treatment. Pap-
illary and follicular lesions are managed with extirpation and
postoperative, large-dose radioactive iodine to destroy remain-
ing primary or metastatic tissue that has retained the cellular
iodine trap to take up iodine. Thyroid cancer is managed by the
endocrinologist, nuclear medicine specialist, and oncologist.

The critical issue in thyroid cancer for the internist and
geriatrician is recognizing early disease. This means 1) record-
ing of a medical history relevant to thyroid cancer, and 2)
careful evaluation of thyroid nodules and isolated cervical
lymph node enlargement. The pertinent medical history in the
elderly patient population involves questions about low-dose
head-and-neck irradiation exposure for tonsillar or adenoidal
enlargement and for acne that was practiced in the U.S. in the
1950s and into the 1960s. Such low-dose radiation exposure is a
risk factor for thyroid cancer that is usually papillary. The other
thyroid cancer risk is environmental hazardous exposure. The
radiation accident at Chernobyl is the prime example of such
exposure. Again, the form of thyroid cancer that has emerged
years in the wake of the incident is papillary. Other environ-
mental exposures may have occurred early in the development
and testing of nuclear devices by research teams and military
personnel in various countries.

PITUITARY DISEASES

Clinical Features
Pituitary-driven adrenocortical disease (Cushing’s dis-

ease) has been discussed previously in the section on the
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adrenal glands and is rare in the elderly. Extremely rarely,
the TSH-producing cells (thyrotropes) of the pituitary gland
autonomously produce excess TSH and hyperthyroidism, as
noted.

Pituitary tumors are appreciated to occur with some fre-
quency in the older patient population. These are largely (75%)
nonsecretory lesions and thus present as hypopituitarism and/
or visual field losses. The prolactin-producing cells of the pitu-
itary may become tumoral, but are very rarely secretory. When
the lesions are secretory, the primary product is growth hor-
mone (GH) that leads to subtle or occasionally pronounced
acromegaly. Some “nonsecretory” pituitary adenomas in the
elderly may derive from gonadotropic cell lines and may secrete
nonfunctional β-LH subunit.

Hypopituitarism in the older patient population is clinically
marked by loss of gonadotropin secretion, which is more readily
appreciated in male patients as loss of libido. Also evident in
older patients are secondary hypothyroidism and secondary
hypoadrenocorticism.

Diagnosis
Visual field examination and evaluation of patients for

secondary hypogonadism and pituitary hypothyroidism as
well as secondary adrenocortical hypofunction are required.
End-organ secretory products, such as testosterone, thyroid
hormones, cortisol, are low, but there is no corresponding
increase in luteinizing hormone, TSH, or ACTH, and the cir-
culating levels of these polypeptide hormones may be very
low. Radiological evaluation of the sella turcica and pituitary
gland is essential and is usually done by magnetic resonance
imaging.

Therapeutic Decision Making
The treatment regimens for hypopituitary patients and for

those with excessive growth hormone production are devel-
oped in conjunction with an endocrinologist and neurosur-
geon. Radiotherapy is utilized when there is a need for reduc-
tion in adenoma size.
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Osteoporosis and Other Metabolic Disorders

of the Skeleton in Aging
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BACKGROUND

Osteoporosis is a disorder of the skeletal system in which low
bone mass and a deterioration of skeletal microarchitecture
result in reduced bone strength and increased risk of fracture.
Peak bone mass typically occurs in the third decade of life and
is a result of genetic factors, nutrition, physical activity, and
hormonal status. Age-related bone loss begins in the fourth or
fifth decade of life and is accelerated in women during the early
years of menopause. Factors that impair peak bone mass or
accelerate bone loss can lead to osteoporosis. Medical condi-
tions such as malabsorption and endocrine disorders that can
impact peak bone mass and/or the rate of bone loss can increase
the likelihood of osteoporosis.

The World Health Organization operationally defines
osteoporosis as a bone mineral density (BMD) that falls 2.5
standard deviations or more below the mean for healthy young
adults of the same race and sex. The T-score is the term given to
express the number of standard deviations that an individual’s
BMD differs from the mean for healthy young adults of the
same race and sex. A T-score lower than –2.5 is classified as
osteoporosis and a T-score between –1.0 and –2.5 is considered
to indicate osteopenia.

The primary clinical manifestations of this disorder are
fractures of the spine and hip, although fractures may occur
at any skeletal site. Osteoporosis exerts a significant toll on the
quality of life and life expectancy of the elderly. One in two
women and one in five men older than the age of 50 years
can expect to experience an osteoporosis-related fracture in
their lifetime.1 Fractures of the hip are associated with a loss
of independence. For example, only one third of women who
experience a hip fracture return to their previous living arrange-
ments and functional abilities.2 Vertebral fractures are associ-
ated with loss of height, chronic pain, and difficulty with daily
activities. There is also a higher age-adjusted relative risk of

dying following a hip fracture and following a clinical vertebral
fracture of 6.68 and 8.64, respectively.3

SCREENING FOR OSTEOPOROSIS

In clinical practice, decisions surrounding screening for osteo-
porosis – who to screen, when to screen, how often to screen
and by what modality to screen – are far from settled. In review-
ing the available evidence for the U.S. Preventive Services Task
Force (USPSTF) in establishing their 2002 recommendations
on screening for osteoporosis, Nelson and colleagues4 noted
that there were no trials in which the effectiveness of screening
was evaluated and therefore no direct evidence that screening
improves outcomes. It is not surprising then that there is a
lack of consensus in clinical guidelines on screening for osteo-
porosis.

The best available, although tenuous, evidence for screen-
ing comes from a 2005 study by Kern et al.5 These authors
studied a population-based cohort from four states enrolled in
a cardiovascular health study. Participants in two states under-
went hip dual-energy x-ray absorptiometry (DXA) scanning,
whereas participants in the other two states received usual
care. Although the use of hip DXA was associated with 36%
fewer incident hip fractures over the 6 years of study compared
with usual care, differences in osteoporosis treatments between
the screened and unscreened groups did not seem to account
for the differences in hip fracture rates. Thus, although there
appears to be a positive effect of screening, the mechanism
remains unclear and the effect could be a result of confounding
variables.

Despite a lack of clear evidence for benefit, the USPSTF6

and the National Osteoporosis Foundation 7 both recommend
routine screening for osteoporosis for all women aged 65 years
and older regardless of risk factors. The USPSTF gives this
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recommendation with a rating of B, finding at least fair evi-
dence that the service improves important health outcomes
and that benefits outweigh harms. In making this recommen-
dation, the USPSTF determined that there was good evidence
that the risk for osteoporosis and fracture increases with age
and other factors, that BMD measurements accurately predict
short-term risk for fractures, and that treating asymptomatic
women with osteoporosis reduces their risk for fracture. A
National Institutes of Health Consensus Statement,8 on the
other hand, notes that although the value of bone density in
predicting fracture risk is established, the value of universal
screening, especially in perimenopausal women has not been
established. They recommend that until there is good evidence
to support the cost effectiveness of routine screening or the effi-
cacy of early initiation of preventive drugs, an individualized
approach is recommended and that a bone density measure-
ment be considered when it will help the patient decide whether
to institute treatment to prevent osteoporotic fractures.

In a meta-analysis of the ability of bone density measure-
ment to predict fracture, Cumming9 noted that “measuring
bone density is at least as good for predicting fractures as
high blood pressure is for predicting stroke and high serum
cholesterol is for predicting coronary heart disease.” In a sep-
arate meta-analysis by Marshall et al.,10 the authors concluded
that when all measurement sites and all measurement methods
were combined, the overall relative risk for fracture was 1.5
(95% confidence interval [CI] 1.4–1.7) for 1 standard devia-
tion decrease in bone density. They also concluded that BMD
measurement at the hip was better for predicting hip fracture
(RR 2.6, 95% CI 2.0–3.5) and that measurement at the lumbar
spine was a better predictor for fracture at that site (RR 2.4,
95% CI 1.8–3.2).

Using estimates of age-specific prevalence rates, treatment
effects, and adherence rates, Nelson et al.4 estimated that in the
65–69 age group, 731 women would need to be screened to
prevent one hip fracture in 5 years and that 88 women with low
bone density would need to be treated to benefit 1 woman. Two
hundred and forty-eight women would need to be screened to
prevent one vertebral fracture and 30 women would need to
be treated to benefit 1 woman. The authors noted that these
numbers become more favorable with advancing age because of
rising prevalence of osteoporosis with age. Relative to women
aged 50–54 years, the risk of having osteoporosis is 5.9 times
higher in women aged 65–69 years, and 14.3 times higher in
women aged 75–79 years.11

With respect to women younger than the age of 65 years,
the USPSTF recommends that routine screening begin at age 60
years for women at increased risk of fractures from osteoporosis
and makes no recommendation for or against screening in post-
menopausal women who are younger than 60 years or in women
aged 60–64 years who are not at increased risk for osteoporotic
fractures.6 The National Osteoporosis Foundation recom-
mends screening for younger postmenopausal women with one
or more risk factors (other than being white, postmenopausal
and female)7 and the National Institutes of Health Consen-
sus Statement recommends that bone density measurement

should be considered in patients receiving glucocorticoid ther-
apy for 2 months or more and in patients with other conditions
placing them at high risk for osteoporotic fractures.8

A subject of debate is determining which risk factors other
than age place a postmenopausal woman at higher risk for
osteoporotic fractures and when a discussion about earlier
screening should be initiated. In postmenopausal women aged
60–64 years, lower body weight (<70 kg) is the single best
predictor of low BMD.6 There is less evidence to support the
use of other risk factors such as smoking, weight loss, family
history, decreased physical activity, alcohol use, caffeine use,
low calcium intake, low vitamin D intake, and the use of cer-
tain medications, in guiding decision making about whether to
begin screening at an earlier age.6

Specific instruments to aid the clinician in the assessment of
risk for osteoporosis and fracture generally have moderate-to-
high sensitivity and low specificity. The best validated instru-
ments include the 3-item Osteoporosis Risk Assessment Instru-
ment and the 6-item Simple Calculated Osteoporosis Risk
Estimation tool.12,13 The Osteoporosis Risk Assessment Instru-
ment uses age, weight, and current use of hormone replacement
therapy to identify women at risk for osteoporosis and has a
94% sensitivity and 41% specificity. The Simple Calculated
Osteoporosis Risk Estimation instrument has a 91% sensitivity
and a 40% specificity.12,13

No studies have evaluated the optimal interval for repeated
screening for osteoporosis. Screening should not be more fre-
quent than every 2 years as this amount of time is be needed to
measure reliably a change in BMD; however, longer intervals
may prove adequate.14 Repeated screening is likely to prove
more beneficial in women at higher risk, namely older women,
women with lower BMD at baseline, and those with other risk
factors for fracture.

As to which test is best to screen for osteoporosis, bone
density measurement at the femoral neck by DXA is the best
predictor of hip fracture and is comparable to forearm measure-
ments for predicting fracture at other sites.14 Other methods
of testing, such as peripheral bone testing in the primary care
setting, can help to identify postmenopausal women at high
risk of fracture in the short-term; however, further research
is needed to compare the accuracy of peripheral bone density
with DXA. In general, the likelihood of being diagnosed with
osteoporosis varies with the location and the number of sites
tested and the type of bone density test used.14

EVALUATION OF THE PATIENT
WITH OSTEOPOROSIS

Routine evaluation of the patient with osteoporosis should be
performed to exclude secondary causes of osteoporosis such as
thyroid disorder, hyperparathyroidism, or chronic liver or kid-
ney disease and should include thyroid function tests, calcium,
phosphate, alkaline phosphatase, kidney and liver function
tests, a complete blood count, and an erythrocyte sedimen-
tation rate. Consideration should also be given to obtaining
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serum immunoglobulins and paraproteins and urinary Bence-
Jones proteins to exclude multiple myeloma.

PREVENTION AND TREATMENT
OF OSTEOPOROSIS

A number of studies have documented that DXA testing alone
is a poor predictor of who will sustain a fracture. Approximately
half of the fractures experienced by community-dwelling indi-
viduals occur in those with a T-score greater than –2.5.15 Silver-
man 16 recommends considering risk factors other than BMD,
particularly age and prior fracture, in treatment decisions and
using a 10-year probability of fracture rather than relative risk
of fracture to guide treatment decision making. Most guide-
lines recommend treating older patients with osteoporosis
(T-score < –2.5) and not treating those with a T score greater
than –1.5. Patients who have already sustained a fragility frac-
ture are at increased risk of sustaining a further fracture and
should be treated. For those with a T-score between –1.5
and –2.5, other clinical risk factors such as older age and weight
can help to decide which patients are most likely to benefit from
treatment.

Nonpharmacological Modalities

Patients with osteoporosis and those at risk for developing
osteoporosis should be counseled about risk factor reduc-
tion and lifestyle modifications where appropriate. Medications
associated with increased risk of osteoporosis such as glucocor-
ticoids, thyroid hormone replacement, and certain anticonvul-
sants (for example, phenytoin) should be reviewed and reduced
or eliminated if possible. Patients should be counseled to stop
smoking and to avoid alcohol and caffeine.

Optimal intake of calcium and vitamin D is thought to
be important for reducing bone loss and suppressing bone
turnover, and may, particularly in institutionalized older indi-
viduals, be associated with fewer fractures.17 The majority of
clinical trials evaluating pharmacological agents for treatment
of osteoporosis have included adequate calcium and vitamin
D supplementation. Generally, adequate amounts of daily cal-
cium and vitamin D are considered important adjuncts to the
prevention and treatment of osteoporosis but insufficient as
lone therapy for treatment.

Although the optimal source of calcium is dietary, most
patients do not obtain enough calcium or vitamin D through
dietary sources and require supplementation. The Institute of
Medicine recommends that men and women older than the age
of 50 years consume at least 1,200 mg of calcium per day and
those 50–70 years or older from 400 IU to 600 IU of vitamin D
daily. There appears to be no advantage to the use of vitamin
D analogs such as calcitriol over vitamin D in the treatment of
osteoporosis and the use of analogs may lead to an increased
incidence of adverse events.17

Weight-bearing exercise is critical for development and
maintenance of bone mass. To the degree that exercise pro-

motes coordination, balance, and muscle strength, it may also
be important for fall prevention. For many individuals, a regular
walking program is the simplest way to achieve the benefits of
exercise. Progressive resistance strength training may improve
muscle strength, however, if not supervised appropriately, can
result in musculoskeletal injury. This is of particular concern
in patients with osteoporosis, in whom resistance training with
loads to the spine for instance could result in a fragility fracture.

For patients at high risk of falling, additional measures to
reduce the likelihood of falling and the impact of falling should
be considered. Occupational therapists evaluate the home envi-
ronment and provide suggestions that can reduce the likeli-
hood of falling. Physical therapists can assist with a program
to improve muscle strength, gait, and balance. They will also
evaluate the patient for appropriate use of assistive devices.
Other measures that can reduce the impact of falling, such as
hip protectors, should also be considered.

Natural Health Products

A review article by Whelan et al.,18 identified 45 natural health
products that were noted in the literature as having value in the
management of osteoporosis in women. Of the 45 health prod-
ucts, only 3 health products (dehydroepiandrosterone [DHEA],
Vit K2, and phytoestrogens) met criteria for their evidence-
based review. The other agents either did not have randomized
controlled trials available to support their use or the random-
ized controlled trials were of combination products and not the
individual product alone.

Two trials for DHEA were evaluated. One showed improve-
ment in BMD of older women who took DHEA in a dose of 50
mg/day. The other trial showed no benefit to BMD in healthy
women who took DHEA for 6 months at a dose of 100 mg/day.

Five trials of vitamin K2 were evaluated. Two studies using
45 mg/day of vitamin K2 for 24 months in postmenopausal
women with osteoporosis found fewer vertebral fractures
among the vitamin K2 group than among the controls. In
the trials evaluated, vitamin K2 also appeared to preserve bone
density. Further studies of natural health products should be
obtained before they can be recommended for either preven-
tion or treatment of osteoporosis.

Eleven trials of phytoestrogens were evaluated. The authors
concluded that data from the trials were equivocal, with some
studies showing benefit and others not showing a benefit.

Pharmacological Modalities

Currently, the bisphosphonates alendronate, ibandronate, and
risedronate, as well as calcitonin, estrogen, parathyroid hor-
mone (PTH), and raloxifene are all approved by the U.S. Food
and Drug Administration (FDA) for the prevention and/or
treatment of osteoporosis. The bisphosphonates, calcitonin,
estrogen, and raloxifene are classified as antiresorptive medi-
cations as they slow or stop the bone resorption portion of the
bone remodeling cycle. PTH is the only approved medication
that increases bone formation.
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Bisphosphonates
The bisphosphonates etidronate, alendronate, and rised-

ronate have been shown to increase the BMD at the hip
and spine in a dose-dependent manner. In postmenopausal
women with osteoporosis, etidronate and alendronate reduced
the incidence of vertebral fractures.19,20 In postmenopausal
women with osteoporosis and preexisting vertebral fractures
at baseline, both alendronate and risedronate were effective
at reducing the number of new vertebral and nonvertebral
fractures.21,22 In a meta-analysis of data from randomized tri-
als of bisphosphonates, 23 the relative risk reduction for verte-
bral fractures was 48% for alendronate and 36% for risedronate,
and for nonvertebral fractures 49% for alendronate and 27% for
risedronate. Both alendronate and risedronate are approved for
treatment of glucocorticoid-induced osteoporosis, and alen-
dronate is approved for the treatment of osteoporosis in men.
Once weekly doses of bisphosphonates are considered to be
therapeutically equivalent to daily doses and have a safety and
tolerability profile at least as good as daily doses and compa-
rable to placebo.24 Ibandronate is approved for the treatment
of postmenopausal osteoporosis and is administered once a
month.

The bisphosphonates inhibit osteoclastic bone resorption
and accumulate in the skeleton.25 The effect of long-term use
of bisphosphonates on bone turnover and strength is unknown.
Ten-year follow-up data from phase III studies of alendronate
have shown that spine BMD increases progressively for at least
10 years during continued treatment and the initial increases
in BMD seen with alendronate treatment at other skeletal sites
are maintained during this time period. It appears that reduc-
tions in vertebral and nonvertebral fracture risk are also main-
tained during 10 years of treatment.26 Although many of the
bisphosphonates are approved for the prevention of osteoporo-
sis, because they accumulate in the skeleton and may have an
impact on bone turnover and bone strength, very long-term
data are needed to evaluate appropriately the risk/benefit pro-
file of these medications for the prevention of osteoporosis in
those whose life expectancy can be measured in decades and
whose immediate risk for fracture is not high.

Calcitonin
The hormone calcitonin is important for calcium regula-

tion and bone metabolism. Salmon calcitonin has been shown
to improve BMD at the spine and to inhibit bone turnover. The
Prevent Recurrence of Osteoporotic Fractures study,27 which
demonstrated a significant reduction in the risk of new ver-
tebral fracture in postmenopausal women with established
osteoporosis, did not show an effect on nonvertebral fracture,
had a dropout rate of 60%, and failed to demonstrate a dose-
dependent effect on fracture rate, all of which limit confidence
in study results.

Raloxifene
Raloxifene, a nonsteroidal benzothiophene, belongs to the

class of medications known as selective estrogen receptor mod-
ulators. These compounds have estrogen-like effects on bone

and lipids, but estrogen antagonist effects on the breast and
uterus. In the Multiple Outcomes of Raloxifene Evaluation
study, raloxifene was shown to prevent vertebral fractures but
not nonvertebral fractures in postmenopausal women with
osteoporosis. As with many of the treatments for osteoporosis,
results were more impressive for women with previous frac-
tures.28 In a separate analysis, raloxifene was shown to reduce
the incidence of breast cancer in postmenopausal women with
osteoporosis.29 Raloxifene does, however, significantly increase
the risk of venous thromboembolism; therefore, raloxifene
should be considered for women in whom combined effects
of fracture reduction and breast cancer prevention outweigh
the increased risk of venous thromboembolism.

Estrogen
Estrogen, either alone or combined with progesterone, has

been shown to reduce bone loss and reduce the incidence of
fractures of the hip and spine in postmenopausal women.
The increased risk of adverse events, however, most notably
stroke, but also (to varying degrees depending on nature of
hormone therapy prescribed, age and menopausal status of
the woman) uterine cancer, breast cancer, venous thromboem-
bolism, coronary disease, cholecystitis, and dementia, sug-
gest that for most women the risks of therapy outweigh the
benefits.30,31

Parathyroid Hormone
Although (PTH) has been shown to increase lumbar spine

bone mineral density and decrease the incidence of vertebral
fractures, many questions remain about its optimal use.32,33

PTH therapy is expensive and requires daily injections. There
are also questions regarding its efficacy in patients previously
treated with bisphosphonates (can it stimulate new bone for-
mation in patients who have previously used bisphospho-
nates that are incorporated into bone) and regarding its tim-
ing and combination use with other agents. For instance, in
postmenopausal women with osteoporosis, PTH plus alen-
dronate was not better than monotherapy with either agent
for increasing BMD at 12 months.34 and in men with osteo-
porosis, PTH alone was more effective than PTH plus alen-
dronate or alendronate alone for increasing BMD at the lum-
bar spine when alendronate was begun at baseline and PTH
therapy was begun at the 6-month visit and continued for
30 months.35

Strontium Ranelate
Strontium ranelate, which decreases bone resorption and

stimulates bone formation, has been shown to improve BMD
and to reduce vertebral and nonvertebral fractures in post-
menopausal women with osteoporosis.36 Mild adverse events
include diarrhea and headache. Strontium ranelate is con-
sidered an alternative first-line therapy for those in whom
the bisphosphonates are contraindicated or poorly tolerated
in Europe.37 It has not yet been approved by the FDA for
the treatment of osteoporosis. More experience with this
new therapeutic agent will help to evaluate fully the benefit/
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risk profile of strontium ranelate in the treatment of osteo-
porosis.

MONITORING OF TREATMENT

At present, there is no consensus as to whether and how the
treatment of osteoporosis should be monitored. There is no
evidence that repeated use of DXA testing or monitoring of
serum biochemical markers has an impact on fracture risk for
patients receiving treatment for osteoporosis. Compliance with
prescribed medications, calcium, vitamin D, and exercise and
attention to fall prevention should be emphasized by the care
provider.
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Common Rheumatic Diseases in the Elderly

Beth L. Jonas, MD

Musculoskeletal pain in the elderly is frequently encountered
in clinical practice. The list of conditions that cause pain is
extensive and includes many self-limited conditions and those
that are urgent and potentially disabling. A careful history-
taking with attention to chronicity, preceding trauma, pattern
of joint involvement, nature of the pain, factors that alleviate
or exacerbate the pain, and any associated systemic symptoms
can provide very useful diagnostic information. Joint pain may
be from derangements in the joints themselves or in any of
the supporting periarticular structures. In the elderly, these
may coexist. Physical examination will allow further narrow-
ing of the differential diagnosis. Attention should be paid to
the presence of joint swelling and tenderness, bony deformi-
ties, joint range of motion (both passive and active), soft tis-
sue tenderness, rashes, and subcutaneous nodules. The general
medical examination is equally important to assess the pres-
ence of extraarticular disease in primary rheumatic conditions.
In addition, numerous general medical problems may present
with early musculoskeletal complaints, including thyroid dis-
ease, viral infections, and hematological malignancies. Labo-
ratory studies and imaging studies can serve as an adjunct to
the history and physical examination. Synovial fluid analysis,
particularly in the case of a monoarthritis can be invaluable to
rule out infection or confirm the diagnosis of a crystal-induced
arthritis.

Evaluation and management of the elderly presents some
unique challenges to the practitioner. Clinical presentation of
disease may differ in older and younger adults and multiple
comorbidities may make the workup challenging. Older adults
may attribute symptoms to “getting old” and not seek medical
attention until late in the course of the illness. Loss of functional
status may lead to sleep disturbance, anxiety, and depression,
further complicating the clinical presentation. In this chapter
we will review the clinical presentation, diagnostic workup, and

principles of management for the most common rheumatic
conditions seen in the elderly.

OSTEOARTHRITIS

Introduction

Osteoarthritis (OA) is the most prevalent joint disorder in the
United States and is the leading cause of disability. Advancing
age is the strongest risk factor for the development of the disease.
Data from the National Health Interview Survey estimates that
40% of men and 55% of women older than the age of 65 years
have doctor-diagnosed arthritis with the majority of these
cases from OA. Projected estimates for 2030, predict substantial
increases in arthritis prevalence as well as arthritis-associated
activity limitation. It is estimated that in 2030 there will be
67 million cases of arthritis, and more than half of these will
be in the geriatric age group.1 The aging population and the
growing epidemic of obesity will contribute to the increasing
burden of arthritis in our population.

OA was previously thought to be a consequence of normal
aging; however, more recent evidence suggests that OA results
from a complex interplay of numerous factors including genetic
determinants, biochemical factors in the cartilage, mechanical
forces, and local inflammation.2 OA can be categorized as pri-
mary or secondary disease. Primary OA is an idiopathic disease
that may be localized to a single joint area or have a more
generalized presentation. The most common sites of involve-
ment are the hands, knees, hips, feet, and spine. Less commonly
involved joint groups are the shoulders, ankles, sacroiliac joints,
and the wrists. Secondary OA may be a result of previous
trauma, congenital diseases, calcium pyrophosphate deposi-
tion disease, primary inflammatory joint disorders (rheuma-
toid arthritis [RA], gout), osteonecrosis of the joints, or
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metabolic diseases (diabetes, thyroid disease, hemochromato-
sis, and acromegaly).

Clinical Presentation

The clinical presentation is one of joint pain that is localized and
worse with activity. As the disease progresses, there is increasing
pain, associated stiffness, and the development of rest pain or
night pain. Night pain that occurs early in the course should
raise the suspicion of a primarily inflammatory disease such as
septic arthritis, RA, or a crystal-induced arthritis. A complete
history-taking and physical examination is essential for the
evaluation of any patient who presents with joint pain. Careful
attention should be paid to rule out other causes of joint pain.

The physical examination reveals joint tenderness and
crepitus from the irregular articulating surfaces. Bony enlarge-
ment may be appreciated due to osteophyte formation at the
margins of the joint. Loss of the normal joint range of motion
may be seen. Joint effusions may be present, but other signs
of inflammation such as warmth and overlying erythema are
usually absent. Synovial fluid analysis shows a non inflamma-
tory joint fluid, with less that 2,000 cell/mm3. The presence
of crystals in the synovial fluid supports the diagnosis of gout
or pseudogout. Other laboratory tests such as the WESR and
C-reactive protein (CRP) are only indicated if there is a clinical
suspicion for inflammatory arthritis. They are very sensitive
tests that are frequently elevated in elderly patient with other
comorbidities and are rarely helpful diagnostically.

Radiographs should be obtained and are helpful in estab-
lishing the diagnosis. In addition they are most important to
rule out more serious causes of bony pain including fractures,
infections, and tumors. Osteophyte formation and joint space
narrowing are typical findings. Later in the course, joint space
narrowing worsens and subchondral sclerosis and subchon-
dral cyst formation may be seen. It should be noted that many
elderly patients have radiographic evidence of OA, but may
not be symptomatic. Because the currently available therapies
are only effective in treating symptoms, these patients do not
require any therapy.

Hands
OA of the hands is one of the most common presenta-

tions. Initially, pain predominates and the physical examina-
tion may be unremarkable. Over time, there is progressive
bony enlargement of the joints, particularly the distal interpha-
langeal (Heberden nodes) and proximal interphalangeal ([PIP]
Bouchard nodes) joints. The first carpometacarpal (CMC) joint
is often involved and patients present with pain and swelling
over that joint. This may lead to significant functional disability
resulting from pain, weakness, and joint malalignment. Severe
involvement of the first CMC joint may cause the characteristic
squaring of that joint on physical examination. Inflammatory
(or erosive) OA of the hands can occur and is characterized by
severe pain, swelling, and progressive deformity of the hands.
Because of the inflammatory nature of the presentation, it must
be distinguished from psoriatic arthritis and RA.

Knees
OA of the knee presents with pain on weight-bearing, which

is usually relieved with rest. Joint swelling may occur and if it
is persistent or severe may lead to the formation of a Baker
cyst. Most patients will have crepitus on examination and loss
of range of motion occurs later in the course of the disease.
Other causes of knee pain should be excluded including pes
anserine bursitis, patellar malalignment, internal derangement
of the knee, fracture of the bone, and referred pain from the
femur, hip, or lumbar spine. Referred pain from the hip in the
case of severe hip OA should be considered and careful hip
examination may demonstrate groin pain or loss of hip range
of motion.

Hips
OA of the hip typically presents with groin pain on ambu-

lation. Pain that is located over the trochanteric bursa and
is exacerbated by direct pressure is indicative of trochanteric
bursitis and not hip OA. Pain in the posterior hip and/or but-
tock raises the concern for a lumbar radiculopathy. Progressive
joint space loss and development of osteophytes leads to loss
of range of motion of the hip. Progressive pain and functional
limitations are seen late in the course.

Spine
Spinal involvement in OA is most common at the levels

with the most spinal mobility. Osteophytes in the cervical spine
may lead to pain and loss of cervical range of motion. Exuber-
ant osteophytes may encroach on neural structures and lead to
either spinal stenosis or narrowing of the neural foramina. Sim-
ilarly, lumbar spondylosis may occur. Lumbar spinal stenosis
may cause low back pain with radiation to the buttocks, which
is worse on ambulation and relieved with rest.

Therapeutic Approach

Nonpharmacological Management
The major goals of treating OA are to relieve pain and

maintain functional status. Self-help classes have been advo-
cated and are useful in educating patients about their disease
and about exercise and other modalities that may relieve pain.
Studies of these programs note only modest benefits.3,4 Lifestyle
modifications through exercise and weight control may pro-
vide some benefits to those patients who are able to comply
with these therapies. In studies of older adults with knee OA,
intensive weight loss has been associated with improvement
in physical functioning, with the most improvement noted in
those patients who lost the most weight.5 An exercise pro-
gram taking into account the burden of arthritis, current func-
tional status, and other comorbidities can be invaluable for the
elderly patient with OA. Consultation with physical and occu-
pational therapists can aid in the development of an appro-
priate, structured, and individualized plan. Good supportive
footwear is essential in the case of OA of the lower extrem-
ities and wedged insoles or custom fit orthotics can be very
helpful.
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Pharmacological Management
Currently, available therapies are aimed at controlling

symptoms and do not alter the natural history of the disease.
Acetaminophen in widely used for OA and has shown good effi-
cacy. The recommended dose is 1,000 mg every 6 hours and is
well tolerated in most people, although lower dosing (1,000 mg
3 times daily) may be advisable in the elderly. Hepatotoxicity
can occur, but is usually seen only in patients with excessive
alcohol consumption. Nonsteroidal antiinflammatory drugs
(NSAIDs) have been shown to be more effective than acetamin-
ophen for the treatment of OA,6 but toxicity limits the use of
NSAIDs in the elderly. Tramadol with or without acetamin-
ophen relieves symptoms of OA, but the effects are modest.7

Long-term treatment with opioid analgesics should be avoided
if possible but may be necessary in some cases. Careful moni-
toring for side effects and drug interactions is important in the
frail elderly.

Intraarticular steroids have been shown to be beneficial
for OA of the knee8 and the hip,9 but the efficacy is usu-
ally short-lived and repeated injections are necessary. This
approach can, however, be helpful for some patients with inter-
mittent flare or those who are trying to put off joint replace-
ment surgery as long as possible. Intraarticular hyaluronans
are available and have shown benefit similar to intraarticular
corticosteroids for knee OA.10 Glucosamine sulfate is widely
available over the counter and is used by many people with OA.
Initial data on efficacy as a structure modifying drug was very
promising,11 but further studies have failed to show any signif-
icant benefits.12

Surgery
Arthroscopic debridement and joint lavage should be

reserved for those patients with mechanical symptoms, shorter
disease duration, and mild radiographic changes.13,14 Ulti-
mately, when conservative therapy fails, some patients with
knee or hip OA may require joint replacement surgery. Total
joint arthroplasty provides excellent pain relief and functional
improvement in patients with advanced OA of the knee or hip.
Careful medical workup should be performed in the elderly to
assess perioperative risks, maximize medical status, and assist
the orthopedic surgeons in evaluation and management of peri-
operative problems. Some patients with OA of the first CMC
joint in whom conservative therapy has failed may be candi-
dates for a suspension arthroplasty of the thumb.

RHEUMATOID ARTHRITIS

Introduction

RA is the most common inflammatory arthropathy in the gen-
eral population with an overall prevalence of approximately
1%, and it has been estimated to be 2% in the population older
than the age of 60 years.15 The peak age of onset is in the 50s,
and recent epidemiological studies have shown that the inci-
dence and prevalence rate of RA increase to approximately the
age of 85 years and then fall off.16 Women are affected more

frequently than men, although there has been a suggestion that
there is a lower female predominance in elderly onset RA.17

The etiology of RA is not completely understood but current
thinking is that it is multifactorial with both genetic and envi-
ronmental factors playing roles. There is a strong association
with human leukocyte antigen class II alleles, particularly those
containing the shared epitope, a conserved sequence that likely
plays a role in antigen presentation. Among the geriatric pop-
ulation, clinicians are faced with caring for patients who have
had lifelong RA that they take into their later years as well as
elderly onset RA. Each of these patient populations presents
unique challenges.

Clinical Presentation

RA is a chronic symmetrical polyarthritis with frequent sys-
temic features. Early disease is characterized by morning stiff-
ness, fatigue, and joint pain. As the disease progresses, synovitis
is evident on physical examination. Frequently, the diagnosis
is elusive in the early stages, so regular reevaluation is recom-
mended. The joints of the hands (wrists, metacarpophalangeal,
and PIP) and feet (metatarsophalangeal) are most commonly
involved, but other patterns of joint involvement may occur.
The majority of patients have an insidious onset over weeks to
months but some patients may have an acute onset over days.
Progressive involvement of other joints ensues in most patients
and may include the cervical spine, shoulders, neck, elbows,
knees, hips, and ankles. Extraarticular features may include
Sjögren syndrome, episcleritis or scleritis, rheumatoid nodules,
pleurisy, pulmonary fibrosis, and, in rare cases, rheumatoid vas-
culitis or Felty syndrome, which are associated with a poorer
prognosis.

Laboratory evaluation may show a normochromic nor-
mocytic anemia, thrombocytosis, and elevation of the acute-
phase reactants CRP and WESR. Monitoring the WESR or
CRP in the elderly may be difficult, as numerous other factors
may contribute to the elevation of the acute phase response.
Anemia, infection, congestive heart failure, malignancy, and
other systemic inflammatory conditions can interfere with
interpretation of the results. The rheumatoid factor is a rel-
atively insensitive marker in early disease as the prevalence of
nonspecific autoantibodies increases with age. Therefore, the
rheumatoid factor has a reduced diagnostic value in the elderly
population. Antibodies directed against citrullinated peptides
are more specific for RA,18 and may be a more useful diag-
nostic tool in the elderly. Radiographic studies can be useful
once the disease is established, but plain radiographs are fre-
quently normal in early disease. Periarticular osteopenia and
soft tissue swelling may indicate the presence of inflamma-
tory joint disease, but they are relatively nonspecific signs for
RA. The presence of marginal erosions is a specific marker
and a poor prognostic sign. There is growing interest in the
use of magnetic resonance imaging and ultrasound as diag-
nostic tools in RA because they may be more sensitive mark-
ers of joint damage before plain radiographic changes are
seen.19,20
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Established RA in the Elderly

Elderly patients with RA onset prior to the age of 65 years
are likely to have had disease for some time. As a result, they
have an advanced stage of the disease, having been affected for
several decades. They are likely to have been exposed to numer-
ous disease-modifying antirheumatic drugs (DMARDs) and
may have undergone surgeries for medically resistant disease.
The physical examination is characterized by varying degrees
of disease activity with joint tenderness and swelling but evi-
dence of joint damage is frequently evident. Ulnar deviation,
flexion deformities of the elbows and knees, swan-neck, and
boutonniere deformities may be seen. In general, patients with
a longer disease duration have a higher burden of disease and
greater functional limitations. Systemic manifestations associ-
ated with long-standing disease such as rheumatoid interstitial
lung disease, peripheral neuropathy, vasculitis skin ulcers, and
secondary amyloid can complicate the care of these patients.
It is essential in the evaluation of these patients to determine
the relative contribution of active disease and joint damage
from previous disease activity as this will be the major factor in
guiding the therapeutic approach.

Elderly Onset RA

Elderly onset RA is the development of RA in persons older than
65 years. The female predominance seen in younger onset RA
may be less strong in EORA. Whether EORA is a distinct clini-
cal entity from classic RA with a younger onset is not clear, but
certain patterns of clinical manifestations have been described
in this population. Severe morning stiffness and propensity
for prominent involvement of the upper extremities has been
described.21 Marked synovitis of the shoulders, wrists, metacar-
pophalangeals, and PIPs with soft tissue swelling and loss of
range of motion are seen. Typical deformities seen in long-
standing RA are usually absent here. Patients with preexisting
OA, particularly the inflammatory variant, can present a diag-
nostic challenge (Figure 30.1). It is increasingly common to see
RA present in a patient with preexisting OA and the diagnosis
may be delayed in that setting. Any change in the nature of the
joint pain, pattern of joint involvement, emergence of new or
more prolonged morning stiffness, or development of systemic
features should warrant a careful investigation for EORA. An
aggressive course may ensue in some patients and DMARD
therapy is likely to improve the prognosis.

Therapy

The primary objectives of treatment are to control pain, max-
imize functional status, and prevent joint damage. Therapy
of RA in the elderly is complicated because of comorbidities,
changes in pharmacokinetics, drug interactions, and increased
frequency of adverse drug reactions. In addition, although the
prevalence of RA in the elderly population is increasing, the
elderly are not well represented in controlled clinical trials.

Figure 30.1. There is osteoarthritis of numerous IP joints as
well as joint swelling and erosion of the 2nd MCP joint typical
in appearance for rheumatoid arthritis.

Despite these factors, most elderly patients with RA can be
treated safely and effectively with DMARDs (Table 30.1).

Therapies for RA can be divided into those that are symp-
tom modifying and those that are disease modifying. NSAIDs
and corticosteroids can be very helpful in alleviating the symp-
toms of RA but are not effective in slowing the progression
of joint damage. The toxicity of NSAIDs usually limits their
use in the elderly, so corticosteroids are often a better choice.
Low-dose prednisone (7.5–10 mg daily) can be extremely ben-
eficial and higher doses are not usually necessary. Care must
be taken to minimize the dose of prednisone, and surveillance
for common toxicities (osteoporosis, glucose intolerance, and
cataracts) should be routinely performed. Local corticosteroid
injections are effective in alleviating synovitis when only a few
joints are active.

It is recommended that patients be started on DMARDs
within 3 months of the onset of RA.22 The earlier DMARDs are
instituted, the better the chances are to limit damage from RA.
The initial choice of a DMARD should be based on the sever-
ity of the inflammatory disease, the pace of the progression,
and the presence or absence of erosive disease on radiographs.
Other factors to consider in the elderly may include underlying
renal or hepatic insufficiency, risk for infections, concomitant
medication use, history of malignancy, and ability to under-
stand and comply with the necessary monitoring. Age alone,



Common Rheumatic Diseases in the Elderly 317

Table 30.1. Commonly Used Therapies for RA: Considerations in the Elderly

Drug Dose Precautions Monitoring

NSAIDs Hypertension
GI ulceration/bleeding
Fluid retention
Contraindicated in renal impairment

Yearly CBC, LFTs, creatinine
(more frequent in high risk patients)

Corticosteroids Low dose <10mg/day Glucose intolerance/diabetes
Hypertension
Weight gain
Steroid induced osteoporosis
Cataracts

BP, weight at each visit
Yearly glucose
Bone densitometry

Hydroxychloroquine 200–400 mg po QD Nausea, epigastric pain
Retinal toxicity (rare)
Rash
Myopathy (rare)

Annual dilated eye examination, visual
field, and color vision monitoring

Sulfasalazine 1–3 g po QD in divided doses Nausea, GI intolerance
Hepatitis
Myelosuppression (rare)
Photosensitivity

CBC, urinalysis, chemistries at
baseline. CBC every 2–4 weeks for the
first 3 months, then Q 3 months
thereafter

Methotrexate 15–25 mg po or SQ weekly Myelosuppression
Elevated LFTs
Alopecia
Pneumonitis (rare)
Oral ulcers
Immunosuppression
Dose adjustment necessary for renal
impairment

CBC, LFTs, creatinine at baseline and
monthly for the first 6 months, then
every 6–8 weeks thereafter.
Baseline chest x-ray screen HCV Ab,
HBsAg at baseline

Leflunomide 20 mg daily (10 mg/day if
intolerant of 20 mg/day)

Elevated LFTs
Diarrhea
Alopecia
Rash

Same monitoring as for methotrexate

Etanercept 50 mg SQ weekly Injection site reactions(Etanercept and
Adalimumab)
Infusion Reactions (Infliximab)
Risk for infections
Reactivation of TB

PPD and chest x-ray before treatment
Baseline CBC
Screen for hepatitis B
Update immunizations

Adalimumab 40 mg SQ Q week Malignancy
Demyelination (rare)
Headache

Infliximab 3 mg/kg at week 0, 2, and 6
then 3–10 mg/kg Q 4–8 weeks

Rashes
Development of autoantibodies
Use with caution in heart failure

Abatacept 10 mg/kg Q month Infusion reactions
Risk for Infections
Headaches
Use with caution in COPD
Malignancy

PPD and chest x-ray before treatment
Update immunizations

Rituximab 1000 mg IV at day 1 and
day 15

Infusion reactions
Risk for Infections
PML reported
Abdominal pain/bowel obstruction
Renal toxicity
Use with caution in pulmonary or
cardiac disease

Screen for hepatitis B and C
Update immunizations
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however, should not be a factor in proceeding with disease-
modifying therapy.

Hydroxychloroquine (HCQ) and sulfasalazine (SSZ) are
indicated for the treatment of early, mild, and nonerosive dis-
ease. Methotrexate (MTX) should also be considered in this
setting when the pace of the disease is rapid or the patient has
functional limitations. When erosive disease is documented at
the outset, MTX should be instituted immediately unless there
is a contraindication to therapy. Triple therapy with HCQ, SSZ,
and MTX is used and, in general, combinations of therapy
are more effective than monotherapy. Caution should be taken
when instituting multiple new therapies and they should be
sequentially added to assess for toxicity in the elderly. The start-
ing dose of MTX should be 7.5 mg or 10 mg daily with lower
doses used in patients with mild renal insufficiency. The dose
should be escalated as tolerated up to 20–25 mg weekly. MTX
should be avoided in patients with moderate or more severe
renal disease (creatinine >2.0). If significant improvements
are not seen, this is an indication to consider more intensive
therapy. Leflunomide may be added to MTX, or in the absence
of any appreciable response to the MTX, can be instituted as
monotherapy or in combination with HCQ and/or SSZ. Fre-
quent reassessment of the patient to ensure continued response
to therapy as well as to monitor for drug toxicity is essential.
Periodic radiographs are recommended to ensure that erosive
disease has not progressed despite therapy. The goal of treat-
ment is to maintain no evidence of disease because control
of inflammation prevents radiographic and functional decline.
When adequate control is not achieved with oral DMARDs,
biological therapy should be instituted.

The initial biological therapy should be a tumor necrosis-
α (TNFα) inhibitor. In general, this should be added to the
baseline oral MTX therapy as the rate of radiographic pro-
gression has been shown to be improved when combination
therapy is used. In patients intolerant of MTX, other oral
DMARDS may be used in combination with a TNFα inhibitor
or monotherapy may be prescribed. Numerous studies have
shown TNFα inhibitors to be as effective in the elderly as they
are in younger patients,23–25 although one study showed no
improvement in functional status despite improvement in dis-
ease activity scores.25 The choice of a TNFα inhibitor is usually
based on the patient’s preferred route of administration and
cost. The three currently available agents are equally efficacious.
Although individual patients may respond better to one of the
agents, there are currently no available methods of predicting
likelihood of response to any given drug.

All patients should be screened for latent tuberculosis and
therapy should be avoided in patients with a positive purified
protein derivative of tuberculin test until treatment with iso-
niazid is instituted. Bacterial infections are a major concern
in the elderly patient taking TNFα inhibitors, but at least one
large study has shown no increased risk of infection in persons
older than 65 years treated with TNFα inhibitors compared
with MTX.26 Immunizations should be reviewed and updated
prior to institution of biological therapy and any patient who
is immunosuppressed should not receive live vaccines. Rou-

tine immunization for influenza and pneumococcus is rec-
ommended. TNF inhibitors should be used with caution in
patients with a history of malignancy, particularly leukemia
and lymphoma.

If a patient does not respond to one TNFα inhibitor, it is
reasonable to try another one because many patients will have
a good response to the second agent. Inadequate response to
TNFα inhibition can be treated with either abatacept or ritux-
imab. As these are new agents, there are no data on the relative
efficacy or safety of these agents in the elderly population, so
caution is recommended. Combinations of biological therapy
are not recommended because the efficacy is not enhanced and
the toxicity resulting from infections is unacceptable.27

RA can be a very aggressive disease in the elderly. Early
diagnosis and aggressive therapy tailored to the needs of the
individual patient can significantly reduce disease activity and
retard joint damage. Therapy of RA is a dynamic process and
requires frequent reevaluation, monitoring, and medication
adjustments.

POLYMYALGIA RHEUMATICA AND
GIANT CELL ARTERITIS

Polymyalgia rheumatica (PMR) and giant cell arteritis (GCA)
are common conditions that occur almost exclusively in per-
sons older than age 50 years. They may be manifestations of
the same disease process and they often coexist. They share
common genetic markers and share a number of pathogenetic
mechanisms including high levels of circulating interleukin-6;
however, they usually have unique presentations.

POLYMYALGIA RHEUMATICA

Clinical Presentation

PMR is characterized by the gradual onset of symmetrical stiff-
ness and pain in the shoulder and hip girdles. The pain is
thought to be related to synovitis and/or bursitis of the large
joints. The neck and torso may also be involved. Systemic com-
plaints are very common and may include low-grade fevers,
malaise and fatigue, anorexia, and weight loss. Peripheral joint
involvement may occur with a propensity for the wrists but
knee arthritis and generalized swelling of the hands and feet
have also been described.28 The physical examination is usu-
ally relatively unremarkable given the severity of the patients’
complaints. There may be loss of active range of motion of the
shoulders because of pain in the joint and proximal muscles,
but passive range of motion and muscle strength is preserved.

There are no agreed on or validated criteria for the diag-
nosis of PMR. The diagnosis relies on the recognition of the
clinical presentation of chronic stiffness and pain in the shoul-
der and pelvic girdle lasting at least 1 month with an elevated
sedimentation rate of greater than 40 mm/h. The institution
of prednisone at 15 mg/day is usually curative and the absence
of a response should raise suspicion about the diagnosis. The
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diagnosis is frequently missed because of the nonspecific nature
of the complaints, which are often ascribed to a known his-
tory of OA. In addition, a normal sedimentation rate has been
described in up to 20% of patients with classic symptoms of
PMR and appropriate response to low dose steroids.29,30

A wide variety of other diseases may mimic the clinical
presentation, and the differential diagnosis of PMR is broad.
PMR is often a diagnosis of exclusion. Patients with classic
seropositive RA usually have a prominent symmetrical small
joint synovitis that is only partially steroid responsive. There is
considerable overlap with seronegative RA in the elderly pop-
ulation, which can have a benign course and be very sensitive
to low-dose prednisone. Other diseases with a similar presen-
tation may be hypothyroidism, bursitis/tendonitis, fibromyal-
gia, subacute bacterial endocarditis, and remitting seronega-
tive symmetrical synovitis with pitting edema, polymyositis,
and monoclonal gammopathies. Rarely, a paraneoplastic syn-
drome has been described but this responds to removal of the
tumor.31–33

Therapy

Introduction of prednisone, 15 mg daily, is associated with
rapid and often complete resolution of symptoms within a few
days. When there is diagnostic uncertainty, a trial of steroids
is often helpful in establishing the diagnosis. The diagnostic
workup should continue in those patients who do not respond,
with a particular focus on GCA and possible malignancy. Once
symptoms are relieved, the patient should be maintained on
the starting steroid dose for 4–6 weeks. After that, a long, slow
steroid taper is recommended. Most patients require at least a
year of steroid therapy. Rapid steroid tapering, as well as higher
starting steroid dose, is associated with a higher rate of relapse.34

GIANT CELL ARTERITIS

GCA, also known as temporal arteritis, is a granulomatous vas-
culitis affecting large- and medium-sized arteries. The disease
has a predilection to affect the extracranial branches of the
carotid artery. It is the most common vasculitic syndrome in
the elderly, with an incidence of 18.8 cases per 100,000 person-
years in Olmstead County, Minnesota.35 The incidence rate has
been shown to be lower in the southern United States.36

Clinical Presentation

Patients with GCA typically present with headache, jaw claudi-
cation, scalp tenderness, and constitutional symptoms includ-
ing fever. Occasionally a fever of unknown origin with failure
to thrive and anemia without other more specific symptoms of
GCA has been described.37–39 Symptoms of PMR are present
in approximately half of patients with GCA. The most worri-
some complication of GCA is vision loss related to optic nerve
ischemia from arteritis of the vessels of the ocular circulation.40

The two symptoms most predictive of biopsy-proven GCA are

jaw claudication and diplopia.41 Limb claudication42 and coro-
nary ischemia43,44 have been described because of involvement
of the primary branches of the aorta. The physical examination
is often normal but there may be nodularity, tenderness, or
absent pulses in the temporal arteries. An elevated sedimen-
tation rate is present in approximately 80% of patients. The
elevated sedimentation rate with the compatible clinical fea-
tures should suggest the diagnosis of GCA. Once the disease is
considered, treatment with prednisone, 60 mg daily, should be
rapidly instituted to prevent visual loss, and a temporal artery
biopsy should be performed. Temporal artery biopsy is diag-
nostic in 50%–80% of cases. The larger the specimen, the better
the yield, and it is recommended that the specimen be at least
3–5 cm in length and sampled at multiple levels. The sensitivity
of the biopsy may decrease with steroid therapy and should be
done as soon as possible after the start of corticosteroids.

Therapy

Corticosteroids are the mainstay of therapy in preventing visual
complications and are associated with rapid improvement of
other clinical symptoms including jaw claudication, PMR, and
constitutional symptoms. There is some controversy regarding
the optimal dose for GCA but most authors favor an initial dose
of 60 mg/day. In patients who present with visual symptoms,
some authors recommend pulse methylprednisolone at 1 g/day
for 3 days, although there are no controlled studies. A clinical
response is usually seen within the first few weeks and a slow
steroid taper can usually begin after the first month of therapy.
There is no standard prednisone tapering method and the rate
of the taper should be driven by the patient’s symptoms and the
sedimentation rate if it was abnormal at the outset of the disease.
The prednisone can usually be tapered down to 20 mg/day over
the first 3 months, but after that, the taper should occur much
more slowly. Many physicians will taper by 1 mg increments
after a dose of 10 mg/day is reached. Relapses are common and
may require an increase in steroid therapy. Most patients will
require 2 years of corticosteroids and many patients will be
able to discontinue therapy. There is currently no evidence that
MTX or other immunomodulatory or cytotoxic therapies are
as effective as steroid-sparing agents. Bisphosphonates should
be used routinely in the elderly patient diagnosed with GCA to
prevent steroid-induced osteoporosis.45

CRYSTAL-INDUCED ARTHRITIS

The two most common forms of crystal-induced arthritis are
gout, caused by the deposition of monosodium urate, and pseu-
dogout, caused by the deposition of calcium pyrophosphate
dihydrate. The typical presentation is an acute self-limited
episode of monoarthritis, but both diseases may cause pol-
yarticular attacks, chronic arthritis, and destruction of cartilage
and bone. Crystals are found in the synovium and synovial fluid
during acute attacks and are associated with a brisk inflamma-
tory response.
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Table 30.2. Features of Gout in the Elderly

Associated with diuretic use

More frequent polyarticular onset

Involvement of the hand joints

Earlier development of tophi

GOUT

Gout is classically a disease of middle-aged men but there is an
increasing incidence rate in men and women with advancing
age. In one study, the highest gout prevalence (7.3%) was seen
in men aged 75–84 years, and for the women, the prevalence
continued to rise above the age of 85 years with a peak rate of
3%.46 There is some evidence that the overall prevalence rate of
gout in the elderly population is increasing over time.47 Some
factors that may contribute to that are increasing longevity,
increased use of diuretics and low-dose aspirin, and comor-
bidities including hypertension, the metabolic syndrome, and
cardiovascular disease.

There is a greater risk of gout in persons who consume more
meat products and seafood; dairy products appear to be protec-
tive. These findings also correlate with increasing urate levels
when the diet is high in meat or seafood or decreasing urate
levels with increasing dairy product consumption.48 Greater
alcohol consumption, particularly beer, is also associated with
an increased risk of incident gout.49

Hyperuricemia is associated with the onset of gout,
although not all patients with hyperuricemia will develop joint
inflammation. Hyperuricemia may result from decreased renal
excretion or increased production of uric acid. In patients with
primary gout, under excretion is seen in the majority (80%–
90%) of cases. In elderly patients receiving diuretic therapy,
hyperuricemia results from volume depletion with a decreased
filtered load and enhanced tubular reabsorption of urate.50

Clinical Presentation

The initial attack is usually monoarticular and the lower
extremity joints are most often affected. The monoarthritis
is exquisitely painful and frequently is associated with inflam-
mation of the surrounding skin, which is easily confused with a
primary cellulitis. The classic presentation is involvement of the
first metatarsophalangeal joint lasting from days to 2–3 weeks
with a gradual resolution of inflammatory symptoms. Other
frequently involved joints are the knee and ankle, although the
first attack has been described in almost any joint. The initial
attack is usually followed by an intercritical period that may last
years. Most, but not all, patients will develop another attack.
Over time, the attacks become more frequent, may become
polyarticular, and are often associated with constitutional
symptoms such as fever. Tophaceous deposits accumulate over
the elbows, fingers, and other joint areas and a polyarticular

Table 30.3. Clinical Features of Osteoarthritis

Age of Onset >40

Joints involved
(common)

1st CMC, DIPs, PIP, Knees, Hips, 1st MTP,
cervical and lumbar spine

Symptoms Joint pain, stiffness,

Physical exam Tender, bony enlargement, loss of range of
motion

Synovial fluid Non-inflammatory, <2,000 cells, clear, normal
viscosity

Radiographs Joint space narrowing, subchondral sclerosis.
osteophytes

inflammatory arthritis may develop. This arthritis may be con-
fused with RA, psoriatic arthritis, or inflammatory OA.

In the elderly, many patients present with a subacute or
chronic polyarticular disease at the onset with fewer inflam-
matory signs and increased involvement of the hands (Ta-
ble 30.3).51 Older patients, particularly women on diuretic
therapy, may be at risk for tophaceous disease without a preced-
ing arthritis.52 OA and gout often coexist and tophi may develop
on Heberden or Bouchard nodes,53 often leading to some diag-
nostic confusion. Tophi involving the finger pads, sometimes
without arthritis,54 has been described and has been associated
with advanced age at onset, hyperuricemia, and impaired renal
function.55

Diagnosis

The definitive diagnosis of gout requires demonstration of
monosodium urate, strongly negatively birefringent crystals, in
the synovial fluid by polarizing light microscopy. This is abso-
lutely essential, particularly in the elderly, as gout can be easily
confused with RA, OA, pseudogout, or a septic monoarthritis.
Radiographic diagnosis of gout is difficult in the early stages of
disease. Typical features of OA such as joint space narrowing,
subchondral sclerosis, and osteophyte formation are common.
In chronic gout, soft tissue tophi and central or periarticular
erosions with sclerotic margins and overhanging edges may be
seen.

Therapy

Treatment should be instituted as early as possible to achieve
optimal results. The standard therapy for an acute attack of
gout includes NSAIDs and colchicine, which are poorly toler-
ated in the elderly. Patients are at increased risk of adverse effects
resulting from renal and hepatic impairment. The risk/benefit
ratio should be carefully weighed and alternatives should be
considered. NSAIDs should be avoided in patients with cardiac
or renal failure, uncontrolled hypertension, and a history of
peptic ulcer disease. When used, shorter-acting NSAIDs, such
as ibuprofen, are preferred. Like NSAIDs, colchicine should not
be used in the setting of renal or hepatic compromise. It has
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a very narrow therapeutic window with many patients devel-
oping toxicity before symptomatic benefit is achieved. Nausea,
abdominal cramping, and diarrhea are very common and are
dose limiting. In geriatric patients, corticosteroids are often
the safest, most effective therapy for acute gout. They can be
given by intraarticular route56 in the case of a monoarthritis
or systemically, either orally or intramuscularly, in the case of
polyarticular disease.57

Once the acute attack is resolved, prophylactic therapy
should be prescribed for patients who have had repeated acute
attacks, have a polyarticular presentation, or who have topha-
ceous disease. Asymptomatic hyperuricemia is not an indica-
tion for treatment, and most authors agree that a single attack
does not require long-term therapy. The goals of prophylac-
tic therapy are to decrease the incidence and severity of acute
attacks, decrease the bulk of tophi, and prevent future joint
damage. The serum uric acid should be kept below 6 mg/dL.
Low-dose colchicine (0.6 mg 1 or 2 times daily) may be effective
in preventing acute attacks, but it does not lower serum urate.
Allopurinol, a xanthine oxidase inhibitor, should be started
in low dose (50–100 mg daily) and titrated up to reduce the
serum concentration of uric acid to less than 6 mg/dL. Allo-
purinol dose should be adjusted based on the creatinine clear-
ance. Allopurinol should not be started during an acute attack
because it is likely to exacerbate the attack. Patients on chronic
allopurinol therapy who develop an acute attack should be
treated for acute gout and the allopurinol should be contin-
ued. Adverse reactions, most commonly rash, occur and may
limit therapy. The allopurinol hypersensitivity syndrome is a
rare, but potentially life-threatening complication of allopuri-
nol therapy that has been described primarily in men with
hypertension or renal insufficiency.58 Uricosuric agents are gen-
erally poorly tolerated in the elderly and they have limited utility
in the setting of renal impairment and use of low-dose aspirin.
Newer agents, febuxostat and pegylated uricase, are currently
under investigation and may be useful in patients who are intol-
erant to allopurinol.

In patients taking diuretics for control of hypertension, con-
sideration should be given to discontinuing the diuretic in favor
of another agent. Losartan and angiotensin–converting enzyme
II inhibitor can help control the blood pressure and have been
shown to have uricosuric properties.59 Lifestyle modifications
that have been shown to be beneficial include weight reduc-
tion, limiting alcohol consumption, limiting meat and seafood
consumption, and increasing low-fat dairy consumption.

CALCIUM PYROPHOSPHATE DEPOSITION DISEASE

Clinical Presentation

Calcium pyrophosphate dehydrate deposition disease (CPPD)
is a disease primarily of the elderly with an average age of onset
of 70 years. CPPD crystal formation occurs in the articular and
periarticular tissues and, unlike gout, does not usually form
in the soft tissues. CPPD may have a number of unique clini-
cal presentations and may mimic other rheumatic disease syn-

dromes. The term pseudogout refers to an acute arthropathy,
which may be monoarticular or polyarticular and is most sim-
ilar to gout. Chondrocalcinosis refers to calcium deposition in
hyaline or fibrocartilage and is seen radiographically in many
joints including the knee, hips, and hands. Chondrocalcinosis
may be asymptomatic or associated with OA. A chronic poly-
articular arthropathy has been described that looks most simi-
lar to RA. A systemic disease with fever, mental status changes,
and leukocytosis has been described,60 and should be consid-
ered in an elderly patient in whom infection has been ruled
out. Rarely, involvement of the cervical spine with a cervical
myelopathy has been reported, which may mimic RA.61,62

Diagnosis

The accurate diagnosis of CPPD remains a clinical challenge.
Synovial fluid analysis should be performed. The fluid is usu-
ally inflammatory with cell counts of 10,000–20,000/μL. CPPD
crystals are weakly positively birefringent crystals that can be
seen under polarizing light but the sensitivity for the detec-
tion is very low in the typical clinical setting. The main dif-
ferential diagnosis is with other crystal-induced arthropathies
and infection. Radiographic studies often reveal chondrocal-
cinosis, but this is neither a sensitive nor specific marker for
CPPD. Calcification of the menisci of the knees and of the tri-
angular fibrocartilage at the wrist are the most common find-
ings. Findings of OA frequently coexist with chondrocalcinosis.
There are a number of metabolic disorders associated with
CPPD including hemochromatosis, hypothyroidism, hyper-
parathyroidism, hypomagnesemia, hypophosphatasia, and
familial hypocalciuric hypercalcemia. Studies to look for these
disorders should be performed in patients diagnosed with
pseudogout.

Therapy

Therapy of CPPD is usually unsatisfactory. In the case of an
acute arthritis, the treatment is similar to gout. NSAIDs, colchi-
cine, and corticosteroids may be used. Low-dose colchicine may
play a role in prophylaxis of acute attacks but the evidence is
limited.63 There are currently no drugs available that alter the
tissue levels of CPPD.
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Musculoskeletal Injuries in the Elderly
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INTRODUCTION

Orthopedic trauma in the elderly patient presents both a med-
ical and a surgical challenge. This growing population requires
injury management tailored to specific patient needs. Injury
treatment is based on patient factors, injury factors, and other
special considerations to optimize outcome. The goal of injury
treatment in the elderly patient is enabling return to preinjury
functional status. This chapter will focus on the treatment of
some of the more common injuries encountered in the elderly,
including proximal humerus fractures, rotator cuff tears, wrist
fractures, hip fractures, ankle fractures, and vertebral compres-
sion fractures.

PATIENT FACTORS

Preinjury Status

The goal of injury treatment in the elderly patient is a return
to preinjury status. Therefore, a thorough history-taking that
includes preinjury function is pivotal to guiding effective ortho-
pedic care. The treatment goals of an independent community-
dwelling ambulatory patient who sustains a hip fracture are
different from those of an institutionalized nonambulatory
patient. The former requires early operative intervention com-
bined with aggressive postoperative rehabilitation, whereas the
latter requires a less aggressive approach that provides for com-
fortable transfers and the ability to sit. Although the goal of
each is to return to preinjury status, the approaches to each
differ significantly.

Systemic Disease

Elderly patients often have preexisting medical comorbidities
that influence musculoskeletal injury treatment. Cardiopul-
monary disease is common in this population and affects

the patient’s ability to tolerate anesthetics, undergo surgery,
and participate in a postoperative rehabilitation program. Car-
diopulmonary disease is a major determinant of the American
Society of Anesthesiologists preoperative risk assessment.1

The presence of neurological disorders such as Parkinson’s
disease, Alzheimer’s disease, and previous cerebrovascular acci-
dent affect injury management. Profound Parkinson’s disease
associated with severe contractures and significant functional
incapacity limits the treatment options for both fractures and
soft tissue injuries.2 Stroke patients are at an increased risk
for fracture as a result of gait and balance problems, as well
as osteopenia of the affected limbs. Fractures occurring in
patients who have suffered a stroke usually occur on the affected
side.3,4

Endocrinopathies, such as diabetes and thyroid disorders,
are common in the elderly. Diabetic patients are considered
immunocompromised and have microvascular disease that
increases the risk of wound complications and infection fol-
lowing surgery.5,6 Diabetics have greater risk of sustaining a
fracture, longer time to fracture union, and poorer expected
outcome of operative fracture fixation compared with age-
matched nondiabetic patients.5–8

Bone Quality

Elderly patients frequently have osteopenic bone. Osteopenia
is described as a decrease in bone mass caused by either osteo-
porosis (decreased bone density with normal mineralization)
or osteomalacia (deceased mineralization with or without a
change in density). Osteopenia is most commonly caused by
senile osteoporosis, but also may be caused by other, treatable
causes such as nutritional deficiencies, hyperparathyroidism,
renal disease, tumors, and Cushing’s disease.9 A thorough med-
ical evaluation should identify any of these treatable causes.

Osteopenia affects fracture management because osteo-
penic bone is at higher risk for delayed union and nonunion.
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Additionally, osteopenic bone may affect the ability of the
surgeon to achieve stable fixation during operative fracture
fixation. Decreased pullout strength of traditional plate and
screw constructs can lead to early failure of fixation. This prob-
lem is compounded by the osteopenia that develops during
periods of immobilization. Several strategies can be used in an
attempt to overcome this problem, namely bone graft, bone
graft substitutes, methylmethacrylate cement, and new locked-
plating systems.10 Several preventive medical treatments for
osteoporosis are currently available, such as bisphosphonate
therapy and hormone replacement therapy.11–15

Osteomalacia in the elderly patient is often the result of
nutritional deficiencies. This can be the result of malabsorp-
tion syndromes, aberrant metabolism of calcium, vitamin D,
and phosphorus, or excessive use of phosphate-binding med-
ications such as phenytoin or antacids. These conditions are
generally treated medically by addressing the cause of the defi-
ciency and providing increased dietary supplementation of the
deficient metabolite.

Soft Tissue Quality

The most characteristic age-related change in skeletal muscle
tissue is a loss of muscle mass secondary to a decrease in the
size and/or number of muscle fibers.16,17 Functional changes
associated with aging are alterations in reaction time, strength,
reflex time, coordination, speed, and endurance.18,19

As a result of aging, skin becomes more fragile and less tol-
erant of surgical intervention. These changes affect the treat-
ment options considered. Age-related attritional changes can
compromise soft tissue repair; aggressive surgical manage-
ment requiring lengthy rehabilitation may not be warranted
in patients with preexisting soft tissue compromise.

INJURY FACTORS

Polytrauma

Although patients older than age 65 years constitute a minor-
ity of the overall population, they also represent more than
28% of all fatal injuries in the United States.20,21 For any
operative injury, mortality and morbidity are greater in the
geriatric patient. Traditional trauma rating systems used to
triage patients and predict outcome are less reliable in the
elderly.22,23

Recognition of skeletal injuries in the geriatric trauma
patient requires vigilance. The presence of fractures should
always be considered in high-energy trauma. Visceral injuries
uncommonly occur without skeletal injury in the elderly
trauma patient.24 Long bone injuries should be immobilized to
decrease hemorrhage and minimize the risk of fat embolization.
The mortality rate of patients with acute and delayed com-
plications of pelvic fractures (hemorrhage or sepsis) is 17%
in cases of closed pelvic ring fractures and more than 80%
in cases of open fractures.21 Early stabilization of pelvic ring
fractures and long bone fractures facilitates patient mobiliza-

tion, improves respiratory function, and, ultimately, results in
improved outcomes.25

Open Fractures

Fractures in which the bone is exposed to the outside environ-
ment through a defect in the soft tissue cover are referred to as
open fractures. Open fractures in the elderly, particularly those
of the lower extremity, should be treated as limb-threatening
injuries. Preexisting conditions such as vascular insufficiency,
diabetes mellitus, atherosclerosis, osteopenia, and immuno-
compromise adversely affect the outcome of these injuries in
the geriatric population. The basic tenets of open fracture man-
agement must be followed to optimize outcome in this pop-
ulation: timely and meticulous debridement of bone and soft
tissue, fracture stabilization, bone grafting, and soft tissue cov-
erage when necessary.26,27

Comminution

Low-energy fractures in the elderly patient often result in
marked comminution, which is more commonly associated
with high-energy trauma in the younger patient. This is often
the result of relative weakness of osteopenic bone. Comminuted
fractures in the geriatric population must be treated with spe-
cial considerations in mind. The most important determinant
of fracture stability is stable bony apposition at the fracture
site. This may mean shortening of the bone to obtain a stable
construct. Patients with evidence of osteoporosis should also be
treated medically to improve bone stock and optimize chances
of fracture healing.28

Intraarticular Fractures

Intraarticular fractures require a stable, anatomical reduction
to prevent posttraumatic arthrosis and to allow for early range
of motion. Early joint motion promotes articular cartilage
healing.29 Intraarticular fractures in an arthritic joint are gen-
erally unique to the elderly patient and may require primary
prosthetic replacement. This is applicable in displaced intraar-
ticular fractures of the hip and proximal humerus.

SPECIAL CONSIDERATIONS

Periprosthetic Fractures

The treatment of fractures about a total joint replacement is
a challenging task. These fractures occur more frequently in
women than men. Risk factors include osteopenia and pre-
vious revision surgery. Treatment of displaced periprosthetic
fractures must be individualized.30,31 The goals of treatment
are early patient mobilization, preservation of limb alignment,
and stability of the bone – implant interface. Nonsurgical
management may result in limb malalignment and pro-
longed recumbency with associated pulmonary, genitourinary,
and thromboembolic complications. Surgical management is



326 Joseph D. Zuckerman, Aaron Schachter

(a) (b)

Figure 31.1. Preoperative (a) and postoperative (b) AP radiographs of a displaced periprosthetic fracture of the femur distal to a total hip
replacement. The implant was stable in the femur and the decision was made to proceed with open reduction and internal fixation of the
fracture while retaining the implant in the stable position. See color plates.

complicated by the presence of the implant, associated osteope-
nia, and implant instability. This often leads to difficult post-
operative mobilization of the patient.

Periprosthetic fractures commonly occur at or near the end
of an intramedullary portion of an implant (stem) and result
in the loosening of the implant (Figure 31.1a,b). There is a
high complication rate of treatment following periprosthetic
fractures. Compared with fractures not near implants, there is
a higher rate of nonunion, malunion, and infection. These rates
are comparable to those of revision joint replacement.32

Pathological Fractures

The skeleton is the third most common site of metastatic
disease. The incidence of bony involvement in patients with
a known malignancy is reported to be between 12% and
70%.33–35 Common primary malignancies that metastasize to
the skeleton are lung, breast, renal, thyroid, and brain. Further-
more, primary malignancies and dyscrasias may involve the
skeleton such as lymphoma, myeloma, and chondrosarcoma.
The proximal femur is the most common location of patholog-
ical fracture and is involved in more than 50% of cases. This is

from the significant mechanical stresses that occur across the
hip joint and proximal femur during ambulation.36

Treatments are, again, directed at early patient mobiliza-
tion. Surgical treatment is the standard of care in neoplas-
tic fractures, especially those of the femur.37 The goals are to
restore function, alleviate pain, facilitate nursing care, decrease
hospital stays, and improve patient quality of life. Surgical con-
traindications are few but may include obtunded mental status,
inability to tolerate the operative procedure, and life expectancy
less than 1 or 2 months.

PREOPERATIVE CONSIDERATIONS

Absolute indications for operative fracture treatment are open
fractures, compartment syndrome, and neurovascular compro-
mise. Relative surgical indications include displaced intraartic-
ular fractures in which acceptable reduction and alignment
cannot be maintained and fractures that require stabilization
to mobilize the patient out of bed. Fracture management in the
elderly must take into consideration all of the injury factors,
patient factors, and special considerations described previously.
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All aspects must be considered to develop an individualized
plan of care.

Timing of surgery in the elderly patient is controver-
sial. Generally, surgery should be performed when all comor-
bid medical conditions are stabilized. Contradictory reports
of timing and mortality have been reported in retrospective
analyses.38,39 A prospective study from our institution of 367
patients with hip fracture demonstrated that surgical delay of
more than 2 days from hospital admission doubled the risk of
patient death at 1 year when age, sex, and number of comor-
bidities were controlled.40

No significant difference has been demonstrated in sur-
vival rates in patients undergoing operative treatment of hip
fractures with either regional or general anesthetics.41,42 There
has been demonstrated a reduced incidence of thromboem-
bolic events (deep vein thrombosis, pulmonary embolus) after
use of regional anesthetic.43 Because pulmonary embolism is
a significant cause of morbidity and mortality in the geriatric
patient; regional anesthetic is generally preferred.

The goal of implant choice is to achieve a stable frac-
ture construct with anatomical or near-anatomical alignment
and/or reduction of articular surfaces to allow early mobi-
lization and range of motion of the affected joint. Fracture
impaction restores structural continuity, allows for force trans-
mission across the fracture segment, and decreases the overall
forces on the implant; all of which improve outcome and heal-
ing potential.

Intramedullary devices are the implant of choice for frac-
tures in osteopenic bone when the location and fracture pat-
tern are amenable. Intramedullary implants are closer to the
mechanical axis of the bone and act as a load-sharing device,
as opposed to load-bearing devices, such as plates.

HIP FRACTURES

Principles

Hip fractures in the elderly can be a life-threatening injury
because of the impact on medical, functional, and psycho-
logical status of the patient. More than 250,000 hip fractures
occur annually in the United States, which result in more than
$9 billion in health care costs. Current age trends predict a
doubling of the yearly incidence of hip fractures by the year
2050.44–46

The risk of a hip fracture increases with age, doubling every
decade after the age of 50 years. Hip fractures occur most com-
monly in Caucasian women, followed by Caucasian men, and
then African-American women and men. This may be from
differences in bone density between these groups. Institution-
alized patients are also at an increased risk for hip fracture,
often with greater risk of mortality.47–52

Hip fractures usually occur from low-energy trauma. There
are generally two types: intracapsular (femoral neck fractures)
or extracapsular (intertrochanteric and subtrochanteric). Vas-
cularity is compromised with intracapsular fractures. More
than 90% of hip fractures in patients older than 65 years are

femoral neck or intertrochanteric in origin, with a slight pre-
dominance for intertrochanteric fractures in very old patients.

Presentation and Management

Patients who have sustained a hip fracture present with the com-
plaint of hip and groin pain with the inability to bear weight
on the affected extremity after a fall. The affected extremity
is usually positioned in external rotation and slight hip flex-
ion. This position provides maximal capsular volume and the
most comfort from the hematoma that develops in intracap-
sular fractures; in displaced extracapsular fractures, the dis-
placement of the fracture results in a shortened and externally
rotated position of the lower extremity. There will often be a
noticeable leg length discrepancy. Evaluation should include a
thorough neurovascular examination of the affected extremity
as well as examination of all other extremities to exclude con-
comitant fracture. Neurological examination should include
a determination of mental status and assess for a loss of con-
sciousness associated with the fall. Medical consultation should
be obtained at the time of presentation to optimize the patient
medically for anticipated surgery. Injury radiographs, initial
laboratory investigations, chest radiograph, and electrocardio-
gram should be performed. A baseline arterial blood gas level
may be warranted because hip fractures carry a risk for throm-
boembolic phenomena. A Foley catheter should be placed to
eliminate the need for positioning on a bedpan or use of a uri-
nal to minimize patient discomfort. Orthogonal films should
include a true anteroposterior (AP) and cross-table lateral
(Figure 31.2a,b). Frog-leg laterals rotate through the fracture
site, further displacing fracture fragments causing increased
discomfort to the patient and the potential for further injury
and should be avoided.

If a diagnosis of a hip fracture is suspected, but not con-
firmed by routine radiographs, further imaging studies are indi-
cated. Traction-internal rotation AP views improve the visual-
ization of the entire femoral head and neck. If further question
remains, a technetium bone scan or magnetic resonance image
should be obtained. A technetium bone scan requires 2–3 days
after injury to minimize the risk of false-negative results,
whereas a magnetic resonance image can be used to diagnose
occult fracture accurately within 24 hours after injury.53

The preferred treatment of hip fractures is operative
because it allows early mobilization, thereby decreasing the
risk of cardiopulmonary events, urinary tract infections, decu-
bitus ulcers, and the rate of mortality in the first year. It also
minimizes the period of nonweightbearing, decreases the risk of
nonunion/malunion, and increases the ease of transfer. Overall,
operative management also decreases the cost of hip fractures
when nonoperatively managed.54

The risk of thromboembolic complications (deep vein
thrombosis or pulmonary embolism) is a concern and requires
the use of preventive measures. Warfarin has historically
been the gold standard for thromboprophylaxis. Currently,
low-molecular-weight heparin has been used with good results
and without the need for laboratory value monitoring.55–57
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Figure 31.2. A sketch depicting the proper method of evaluating
suspected hip fractures, demonstrating AP (a) and cross-table lateral
(b) radiographs of a displaced fracture of the subcapital femoral neck
in a patient with limited ambulatory capability. Fixation of these
fractures is associated with a high incidence of avascular necrosis;
therefore, this fracture was treated with hip hemiarthroplasty.

Low-molecular-weight heparin should be administered within
12 hours postoperatively. An inferior vena caval filter may be
used when anticoagulation is contraindicated, or in patients at
a high risk for recurrent thromboembolism.

Outcomes

The goal of surgical treatment of hip fractures is to restore
the patient’s functional status. At 1-year follow-up, 41% of

patients will regain their preinjury ambulatory status, 40% will
require increased assistance, and 8% will become nonambu-
latory.58

Mortality rates of patients with hip fractures are greater
than age- and sex-matched controls.38,59 The highest in-
crease is seen in the first 6 months after injury and progressively
decreases to that of age- and sex-matched controls at 1 year;
however, 1-year mortality rates can be as high as 25%.60

Although the amount of time from injury to surgical treat-
ment has been debated as a predictive factor, a prospective
study from our institution, in which age, sex, and other comor-
bidities were controlled, demonstrated that a delay of surgical
treatment for more than 2 days in patients who did not suffer
from dementia and were ambulatory prior to injury doubled
the 1-year mortality rate.61

Postoperative rehabilitation should use a weight bearing
as tolerated program. Although some have recommended
restricted weight bearing (or even nonweightbearing), in situa-
tions when fracture fixation is felt to be suboptimal, we believe
that this has a very negative impact on the overall recovery and
does not accomplish the intended goal of limiting forces across
the hip (and therefore on the fracture fixation). Joint reaction
forces across the hip are actually higher with nonweightbear-
ing as opposed to toe-touch weight bearing.62 When elderly
patients are allowed immediate postoperative weight bearing
as tolerated, they self-regulate the amount of weight on the
injured extremity and will gradually increase the amount of
weight bearing with time.63,64 The approach encourages rather
than limits their recovery of mobility and ambulation.

Femoral Neck Fractures

Fractures of the femoral neck are intracapsular, extraarticu-
lar fractures that occur between the femoral head and the
intertrochanteric line. The location of these fractures has a
significant impact on the primary blood supply to the femoral
head. An extracapsular vascular ring at the base of the neck
is formed by contributions from both the medial and lateral
femoral circumflex arteries. This ring gives rise to a network of
ascending vessels that terminate as bony perforatoring vessels in
the femoral head (Figure 31.3a,b). These ascending vessels are
at risk for injury from a neck fracture and are usually disrupted
when the fracture is displaced (Figure 31.4a,b).

Although many classification systems have been developed
to categorize fractures of the femoral neck, the most commonly
used system is the Garden classification. Types I and II are
nondisplaced fractures whereas types III and IV are displaced
fractures (Figure 31.5).65

Osteonecrosis of the femoral head and nonunion follow-
ing femoral neck increase in frequency as the degree of frac-
ture displacement increases. Therefore, nondisplaced fractures
(Garden types I and II) have rates of these complications
between 5% and 10% whereas these rates are 20%–35% for
displaced fractures (Garden types III and IV).66–72 The pres-
ence of these complications is a common indication for revision
surgery.
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Figure 31.3. Preoperative (a) and postoperative (b) AP radiographs
of a displaced fracture of the subcapital femoral neck in a patient
with limited ambulatory capability. Fixation of these fractures is
associated with a high incidence of avascular necrosis; therefore, this
fracture was treated with hip hemiarthroplasty.

Intertrochanteric Hip Fractures

The intertrochanteric region is an extracapsular region of the
hip lying between the greater and lesser trochanters. This is a
region of metaphyseal bone that is rich in blood supply and
a minimal risk of healing complications are associated with
intracapsular fractures. The greater trochanter is a superolateral
structure that serves as the insertion point for the hip abductors
and short external rotators. The lesser trochanter is located
distally at the posteromedial surface of the proximal femur
and serves as the attachment site for the iliopsoas. The calcar
femorale is a region of bone located along the posteromedial
portion of the proximal femur and acts as a cortical strut to
transmit the large forces across the intertrochanteric region.

Intertrochanteric hip fractures are classified as stable or
unstable, based on whether the posteromedial buttress (calcar
femorale) is intact or comminuted. This is determined on injury
radiographs based on the position of the lesser trochanter. Sta-
ble fractures are characterized by an intact lesser trochanter on
the distal fracture fragment, whereas unstable fractures demon-
strate a displaced large lesser trochanteric fragment. A displaced
large lesser trochanter is an indication of calcar comminution
and an unstable fracture pattern.

Surgery is the treatment of choice for all intertrochanteric
hip fractures. Although they have been most commonly
treated with extramedullary devices, that is, a sliding hip
screw, recently, an increasing number are being treated with
cephalomedullary (intramedullary) devices (Figure 31.6a,b).
Both methods are accepted forms of operative treatment
and have demonstrated similar results and complications in
recent prospective, randomized studies.73–75 The indications
and goals for nonoperative treatment are similar to those for
femoral neck fractures.

ANKLE FRACTURES

The ankle joint is a modified hinge joint consisting of the
lateral malleolus (distal fibula), the medial malleolus (distal
tibia), the plafond (distal tibia), and the talus. Uniting these
osseous structures are the lateral collateral ligaments, the del-
toid ligaments, and the tibiofibular syndesmosis. The lateral
collateral ligament is composed of three structures: the ante-
rior talofibular ligament, the calcaneofibular ligament, and the
posterior tibiofibular ligament. The deltoid ligament consists
of an anterior, superficial portion that attaches to the navic-
ular, sustentaculum tali, and the talus, whereas the stronger,
deeper, posterior portion originates on the posterior colliculus
of the medial malleolus, and inserts on the medial surface of the
talus.

The clinical examination of a patient with a suspected ankle
injury should include palpation of the aforementioned osseous
and ligamentous structures. Swelling and ecchymoses should
be noted. A neurovascular examination is mandatory, as is
determining the ability to bear weight (patients are rarely able
to bear weight on an unstable fracture).
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Figure 31.4. Vascular anatomy of the femoral neck.

Radiographic examination should include three views of
the ankle: an AP view, a mortise view (20◦ internal rotation
oblique), and a lateral view. Ankle fractures can include iso-
lated lateral malleolus/distal fibula fractures, isolated medial
malleolus fractures, fractures of both malleoli (bimalleolar), or
both malleoli and the posterior portion of the tibial plafond
(trimalleolar). Isolated fractures of the lateral malleolus should
be evaluated with stress views to exclude the presence of a soft
tissue injury that leads to ankle instability.76

The goal of treatment of ankle fractures in elderly patients
is to restore the normal tibiotalar relationship while maintain-
ing a congruous joint surface. Stable injuries, such as isolated
lateral malleolus fractures, should be immobilized in the acute
postinjury period with gradual return to weight bearing as tol-
erated with the use of a brace or fracture boot.

Bimalleolar injuries and fractures associated with talar
displacement and joint incongruity are unstable and require
operative fixation. Slight talar incongruity can lead to early
posttraumatic arthritis.77 The primary indication for operative
treatment of an elderly patient with an ankle fracture is to obtain
or maintain an anatomical relationship of the tibia, fibula, and
talus, and thereby joint congruity.

DisplacedNon-displaced

Figure 31.5. Garden classification of femoral neck fractures.

The timing of operative treatment depends in large part on
the condition of the soft tissue envelope. Ankle fractures and
fracture-dislocations can be associated with significant swelling
and the development of fracture blisters. When present, opera-
tive treatment should be avoided because of the risk of soft tis-
sue sloughing following the surgical procedure. Surgery is best
performed when swelling has subsided and skin wrinkles are
present. At surgery, the skin should be handled atraumatically
with little/no dissection of the subcutaneous tissues. This will
minimize the risk of skin necrosis. Studies have demonstrated
that in comparison to nonoperative treatment, operative man-
agement results in improved anatomical restoration, improved
function, minimal pain, and restoration of stability.78,79 There
are, however, complications associated with operative treat-
ment such as wound breakdown and loss of fixation that must
be considered in operative planning.

PROXIMAL HUMERUS FRACTURES

Proximal humerus fractures are common in the elderly popu-
lation. The proximal humerus is the third most common site of
fracture and often occurs as a result of a low-energy mechanism,
such as a fall from a standing position.

The current system used to classify fractures of the prox-
imal humerus fractures was first described by Neer.80,81 This
classification divides the proximal humerus into four anatom-
ical segments: the head, the shaft, the lesser tuberosity, and
the greater tuberosity. A segment is considered displaced if it
is displaced 1 cm or more, or angulated 45◦ or more from its
anatomical position. Thus, these fractures are considered as
one-part (minimally displaced), or as two-, three-, or four-part
fractures. In addition, there are fracture-dislocations character-
ized by dislocation of the humeral head from the glenoid. The
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Figure 31.6. Preoperative (a) and postoperative (b) AP radiographs of an unstable intertrochanteric hip fracture. This fracture was fixed with
a cephalomedullary device.

final group in this classification system is the articular surface
or “head-splitting” fractures. This system is useful because it
provides treatment and outcome guidelines based on fracture
type.

Minimally displaced fractures account for approximately
80%–85% of all proximal humerus fractures. These fractures
have an intact surrounding soft tissue envelope and can be
expected to move as a single unit. These injuries are treated
with an initial period of immobilization followed by early range
of motion exercises.

There are different types of two-part fractures depending on
the “part” involved. Surgical neck fractures can be impacted,
angulated, separated, or comminuted. Closed reduction may
be attempted but is generally not successful. The primary pre-
dictors of outcome in this patient group are age and initial
displacement. Patients with three- and four-part fractures are
at increased risk for osteonecrosis of the humeral head. Because
of the potential disruption of the blood supply to the humeral
head treatment options – internal fixation versus prosthetic
replacement – are determined by patient factors (age and activ-
ity level) and fracture factors (bone quality, comminution, and
presence of dislocation).

Prosthetic replacement is commonly performed for four-
part fractures, fracture-dislocations, and head-splitting frac-
tures (Figure 31.7a,b). The results of internal fixation in these
fractures are generally poor because of a high incidence of
osteonecrosis and posttraumatic arthrosis. Other indications
for hemiarthroplasty include the late sequelae of these fractures

managed nonoperatively and include malunion, nonunion,
and joint arthrosis.

Regardless of treatment approach, elderly patients with dis-
placed proximal humerus fractures require a prolonged, super-
vised physiotherapy program to optimize functional outcomes.
Minimally displaced one-part and adequately reduced two-part
fractures can be expected to have good functional outcomes.
Poor results may be related to compromise of the rotator cuff,
malunion, nonunion, or osteonecrosis. Results of prosthetic
replacement are predictable for pain relief, but is less consistent
for functional recovery.

DISTAL RADIUS FRACTURES

Fractures of the distal radius represent the most common
fracture that occurs in geriatric patients. The incidence of
these injuries increases dramatically with age, particularly for
women.82 The age-related rate incidence parallels that seen for
fractures of the proximal humerus and proximal femur and
have been attributed to the presence of osteoporosis, as well as
poor eyesight, impaired coordination, and decreased muscular
strength.

Many classification systems have been developed to clas-
sify fractures of the distal radius. Most are based on fracture
geometry, degrees of displacement and comminution, and con-
comitant injury to adjacent structures.83 Unstable fractures
are identified by marked comminution, greater than 1 cm of
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(a) (b)

Figure 31.7. Preoperative (a) and postoperative (b) AP radiographs of a displaced 3-part fracture of the proximal humerus treated with
prosthetic replacement. See color plates.

shortening, loss of palmar tilt, greater than 10◦ of dorsal tilt, and
intraarticular displacement (Figure 31.8a,b). Unstable fractures
account for 15%–25% of distal radius injuries in the geriatric
population and are traditionally associated with poorer out-
come.

Closed reduction and splint/cast application is the treat-
ment of choice for most distal radius fractures in elderly
patients. If closed reduction is successful, a cast should be

applied for 6 weeks and radiographs should be performed
weekly for 3–4 weeks to ensure that the reduction is main-
tained.

If closed reduction is not successful, operative interven-
tion may be necessary, particularly when treating an active
elderly patient with involvement of the dominant extremity. A
large number of operative methods have been described, such
as external fixation, percutaneous pin fixation, and internal

(a) (b) (c)

Figure 31.8. AP (a) and lateral (b) radiographs of an unstable distal radius fracture demonstrating significant shortening and comminution
as well as loss of radial inclination and palmar tilt. This fracture underwent operative fixation and was repaired using open reduction and
internal fixation with an anterior plate (c).
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plate fixation. The choice is often surgeon dependent, and each
option has its own specific risk/benefit profile.

The results of the treatment of distal radius fractures can be
quite dependent on patient factors, treatment method, and
quality of reduction. Minimally displaced fractures treated
in cast immobilization generally do well with minimal loss
of preinjury function. Surgical fixation of displaced fractures
demonstrates good to excellent results in 70%–90% of patients
with comminuted, unstable fractures.84 In low-demand elderly
patients, however, closed treatment of displaced fractures
may yield acceptable functional results despite a cosmetic
deformity.85 Ultimately, the treatment of each patient should
be individualized and should be based on not only fracture type
but also presence of comorbidities, preinjury functional status,
and hand dominance.

VERTEBRAL COMPRESSION FRACTURES

Vertebral compression fractures often result from a low-energy
trauma (i.e., a simple fall or even just sitting down in an awk-
ward or forceful manner) in the setting of osteoporotic bone
and have become almost synonymous with osteoporosis. Jensen
et al.86 have estimated that 44% of women aged 70 years or older
have vertebral compression fractures. Older patients with ver-
tebral compression fractures are at an increased risk for devel-
oping other osteoporotic fractures, such as those of the distal
radius, proximal femur, and proximal humerus.

Vertebral compression fractures often occur in the midtho-
racic spine. When vertebral collapse occurs over several adja-
cent segment, kyphosis (humpback deformity) or scoliosis
(lateral compression deformity) may develop.

Vertebral compression fractures may present as an inciden-
tal finding; however, most are associated with the acute onset of
pain. The location of the pain is typically midline in the thora-
columbar spine but may be referred to the lumbosacral area. If a
neurological deficit is present, metastatic disease, infection, and
Paget’s disease must be included in the differential diagnoses.

Physical examination demonstrates decreased spinal range
of motion, kyphotic deformity, and midline spinal tenderness
to palpation. Radiographic evaluation should include standing
AP and lateral radiographs. If the patient is too uncomfortable
to stand, then supine radiographs may be obtained. A bone scan
can be helpful in differentiating old fractures from acute ones.
A computed tomography scan can be helpful for evaluating the
integrity of the posterior elements and to identify more severe
injuries, such as burst fractures, that can compromise the spinal
canal and cause compression of the neural elements.

Historically, a nonoperative approach has been the main-
stay for the treatment of vertebral compression fractures. The
protocol should involve a short period of rest combined with
appropriate analgesia followed by mobilization. Casts and
orthoses may be used for comfort, although they may be poorly
tolerated.

Recent advances in the use of vertebroplasty have changed
the management of compression fractures. Vertebroplasty con-

sists of the percutaneous insertion of a large gauge cannula into
the vertebral body. Liquid bone cement is then injected into
the vertebra. The cement gradually hardens and serves to stabi-
lize the fracture and prevent further collapse. Concerns about
potential extravasation of cement into surrounding structures
was one of the reasons for the development of vertebral kypho-
plasty. This procedure is performed by percutaneous insertion
of a balloon tamp to create a cavity within the vertebral body fol-
lowed by the injection of cement to maintain vertebral height.
Recent studies have demonstrated that compared with tradi-
tional nonoperative treatment of vertebral compression frac-
tures, kyphoplasty provides improved pain relief, restoration
of vertebral height, less disability, shorter duration of hospital
stay, and improved return to function.87

CONCLUSION

Orthopedic injuries are responsible for significant morbidity
and mortality in the geriatric population. As life expectancy
continues to increase, the prevalence of these problems will
most also likely increase. The ideal treatment should focus on
prevention of predisposing risk factors to these injuries, such
as osteoporosis and falls. The primary goals of treatment are
to provide analgesia, allow as close to immediate patient mobi-
lization as possible, and return the patient to his/her preinjury
level of function. Treatment should include patient education
and rehabilitation to optimize outcome. Each treatment plan
should be individualized based on patient factors, injury fac-
tors, and the other mitigating variables presented previously
that are unique to each patient, situation, and injury.
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Foot Health for the Elderly: Podogeriatric Overview

Arthur E. Helfand, DPM

INTRODUCTION

Foot problems in the older patient are prevalent and are major
factors in podalgia, limitation of mobility, developmental func-
tional disability, impairment, ambulatory dysfunction, gait
imbalance, as a causative factor in falls, and increased pain and
discomfort. Foot disorders in the older patient are related to the
aging process, systemic diseases and/or disorders, focal changes
in the foot, and/or complications associated with other medical
problems, especially those associated with degenerative joint
change and deformity, neurosensory, peripheral arterial, and
sensory deficits. Chronic foot conditions limit independence
and the quality of life and increase the potential for marked
limitation of activity, a fall, hospitalization, and limb loss. The
goals of a geriatric foot health program include prevention,
detection, assessment, treatment, and management.

ASSESSING AND IDENTIFYING FOOT AND
RELATED DISORDERS IN THE OLDER PATIENT

In many instances, because foot, ankle, and related problems
are the primary complaint, the patient may seek foot care ini-
tially. Preventing complications is essential and a comprehen-
sive approach includes assessment, assessment protocols, risk
stratification, practitioner education, patient education, life-
long surveillance, appropriate footwear and orthotics as indi-
cated, medical and surgical management of foot conditions, as
well as continuing medical and podiatric management.

Comprehensive podogeriatric assessment and risk factor
stratification includes identifying those individuals who are
most at-risk, and developing proper prevention and manage-
ment strategies. A comprehensive assessment and risk strati-
fication process was developed for The Pennsylvania Depart-
ment of Health under contract with the Temple University,
School of Podiatric Medicine. A copy of the Protocol (Helfand

Index) is attached as Appendix A. The validated protocol per-
mits practitioners to complete a diagnostic assessment and
risk stratification procedure that includes primary clinical ele-
ments. The protocol also includes risk stratification proce-
dures for peripheral arterial disease, neurological deficits, sen-
sory deficits, Medicare’s class findings, onychia dystrophies,
onychomycosis, mechanical and pressure keratosis, and ulcer-
ation.

Medicare excludes certain foot care services that are defined
as the treatment of flat foot conditions and the prescription of
supportive devices: the treatment of subluxations of the foot,
and routine foot care (including the cutting or removal of corns,
calluses, the trimming of nails), and other routine hygienic
care.

The exemption for “routine foot care,” permits coverage
for patients with peripheral vascular and neurosensory deficits
and includes the following systemic diseases and disorders, as
examples:

Peripheral vascular conditions and diabetes
Diabetes mellitus∗

Arteriosclerosis obliterans
Buerger disease
Chronic thrombophlebitis∗

Peripheral neuropathies involving the feet
Associated with malnutrition and vitamin deficiency∗

Malnutrition
Alcoholism
Malabsorption
Pernicious anemia

Associated with carcinoma∗

Associated with diabetes mellitus∗

Associated with drugs or toxins∗

Associated with multiple sclerosis∗

Associated with uremia (chronic renal disease)∗

Associated with traumatic injury

336
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Associated with leprosy and neurosyphilis
Associated with hereditary disorders

Hereditary sensory radicular neuropathy
Angiokeratoma corporis diffusum (Fabry)
Amyloid neuropathy

When the patient’s condition is one of those designated by
an asterisk, routine care is covered only if the patient is under
the active care of a doctor of medicine or osteopathy for a
documented risk disease. Other significant systemic risk crite-
ria include coagulopathies and immunodeficiencies associated
with chemotherapy, human immunodeficiency syndrome, and
acquired immunodeficiency syndrome.

The severity of one of these systemic diagnoses that would
lead to a consideration of Medicare coverage involves docu-
mentation of clear evidence of significant circulatory changes
defined as Class Findings. The patient must present with one
class A finding; two class B findings; or one class B and two
class C findings.

Class A Finding:
Nontraumatic amputation of foot or integral skeletal por-

tion there
Class B Findings:

Absent posterior tibial pulse
Absent dorsalis pedis pulse
Advanced trophic changes (at least three of the following):

Decrease or absence of hair growth
Nail thickening
Skin discoloration
Thin and shiny skin texture
Rubor or redness of skin

Class C Findings:
Claudication
Temperature changes (cold feet)
Edema
Paresthesia (abnormal spontaneous sensations in feet)
Burning

The classification for onychomycosis also includes doc-
umentation of mycosis and/or dystrophy causing secondary
infection and/or pain that results or would result in marked
limitation of ambulation, which includes, but is not limited
to discoloration, hypertrophy, subungual debris, onycholysis,
secondary infection, and limitation of ambulation and pain.

Coverage was also extended for the evaluation and man-
agement of at-risk diabetic patients with sensory neuropathy,
resulting in a loss of protective sensation that includes the
following:

Diagnosis of loss of protective sensation
Patient history
Physical examination consisting of findings regarding at least

the following elements:
Visual inspection of the forefoot, hindfoot, and web

spaces

Evaluation of protective sensation
Foot structure and biomechanics
Vascular status
Skin integrity
Recommendations for footwear
Patient education

Medicare’s Durable Medical Equipment program also pro-
vides coverage for “therapeutic shoes” with custom and/or
customized multidensity insoles for the at-risk diabetic
patient. The coverage criteria include one or more of the
following:

A history of partial or complete amputation of the foot
History of previous foot ulceration
History of preulcerative callus
Peripheral neuropathy with evidence of callus formation
Foot deformity
Poor circulation

The assessment should include the treatment or manage-
ment plan, podiatric referral, patient education, medical refer-
ral, vascular studies, clinical laboratory studies, special footwear
needs, imaging, (plain radiography [weight and nonweight
bearing studies], computed tomography [CT], bone scan, mag-
netic resonance [MR] imaging, bone density), and other pre-
scriptions and/or referrals.

The examination may also indicate the need for expan-
ded vascular, dermatological, neurological, and biomechanical
evaluation that includes foot type, angulations, muscle power,
contractions, and other deformities that affect both weight
bearing and nonweight bearingability (e.g., hip contraction
increases pressure on ipsilateral heel).

Other studies that may be indicated to assess clinically and
stratify risk include the use of Doppler evaluation; pulse volume
recording; ankle-brachial index; oscillometer; laser radiome-
ter; skin surface thermometer and scanner; Duplex ultra-
sound with color flow imaging; digital subtraction angiography,
MR angiography; C-128 tuning fork; biothesiometer; vibra-
tion threshold meter; percussion hammer; neurological ham-
mer; Babinski hammer; monofilament sensory testing such as
Semmes-Weinstein, Norton, or West; Tip Therm, two-point
discriminator; goniometer (foot and ankle and digital); and
ultraviolet light (Wood light).

PSYCHOSOCIAL CONSIDERATIONS

With the projected increase in the number of older persons, the
changes in living arrangements including more than 55 resi-
dential communities, continuing care retirement communities,
long-term care facilities and other forms of living arrange-
ments, mental status change, cognitive issues, and depression
become important considerations. The foot is more than a sin-
gle purpose locomotor accessory. From a psychosocial sense,
the foot is utilized to demonstrate hostility, such as kicking an
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individual or object. The foot may also be the site of uncon-
sciously chosen expressions of deeper emotional feelings and
inadequacies. In addition, the foot and primarily the muscu-
loskeletal structures are often a focus for psychosomatic prob-
lems associated with depression, loneliness, and isolation. For
example, suggesting to older patients that considering the con-
dition of their feet, one cannot understand how they can walk,
may be all that is needed to significantly limit ambulation,
develop a social dependence, and increase the cost of care.

The prevalent physical manifestations in the foot associated
with mental health disorders in older patients include hysterical
paralysis, psychogenic tremors, localized neurodermatitis, pru-
ritus, and hyperhidrosis. Covariant conditions that are affected
by emotional disorders result in exacerbation of the disease
or disorders such as gout, diabetes mellitus, obesity, vascular
insufficiency, psoriasis, urticaria, and atopic dermatitis.

When an older patient presents with inappropriate clini-
cal complaints and symptoms that are not demonstrable as an
actual foot disorder, neglect, or as a manifestation of organic
pathology, the potential for emotional transfer should be con-
sidered. The foot may provide more than a primary focus for an
emotional or psychiatric disorder, it may prove to be exclusive.
The older patient may be using his or her foot complaint as a
cry for “help” and as a means to seek attention, expecting relief
through some form of physical treatment. When such treat-
ment fails to bring relief, the patient usually reacts emotionally
by blaming the doctor or other professional staff, feeling hope-
less, dejected, and may even project hostility. The patient may
also react somatically, by increasing symptoms and complaints.
Foot problems with psychogenic components usually repre-
sent some form of anxiety neurosis. They can also manifest as
neurotic or psychotic depression, schizophrenia, involutional
psychosis, or as a manifestation of organic brain syndrome.
Patients with dementia or Alzheimer’s disease may present
with serious changes as a result of neglect and the inability
to recognize that a problem even exists. With added obesity,
the patient may not even be able to see his or her feet. With
our changing society and longevity, the potential to manage
foot problems associated with challenged mental impairments,
drug, and alcohol abuse, must now be considered in planning
for foot care for the elderly in mental health programs.

PRIMARY FOOT PROBLEMS AND
THEIR MANAGEMENT

The management of foot problems in older patients has as its
primary goals the reduction of pain, improvement of the func-
tional capacity of the patient, and maintaining that restored
function to provide comfort for the patient to live life to the
end.

Disorder of the Toenails

The onychial changes that occur are the result of a new disease,
the residuals of long-term disease, injury, and/or functional

modification. Onychial degeneration, hypertrophy, deformity,
trophic changes, and keratin dysplasia are more prevalent in
the older patient.

Onychia, an inflammation of the posterior nail wall and/or
nail bed, is usually precipitated by local trauma or pressure,
and/or as a complication of systemic diseases, such as diabetes
mellitus. It is an early indicator of infection. Mild erythema,
swelling, and pain are the most prevalent findings. Treatment
should be directed to removing all pressure from the area and
the use of tepid saline compresses. With systemic complications,
antibiotics as well as imaging may be indicated to detect bone
change. Lambs wool, tube foam, or shoe modifications should
be considered to reduce pressure to the toe and nail. If not
managed early, paronychia may develop including abscess and
infection of the posterior nail wall. The infection progresses
proximally with deeper structure involvement. The potential
for osteomyelitis is greater in the presence of diabetes melli-
tus and peripheral arterial disease, with an increased risk of
necrosis, gangrene, and the potential for amputation. Manage-
ment includes drainage, culture and sensitivity, radiographs
and scans as appropriate, saline compresses, and appropriate
systemic antibiotics.

Deformities of the toenails result from repetitive micro-
trauma, degenerative changes, or disease. For example, the
continued friction of the toe nails over the years, against the
interior toe box of the shoe is sufficient trauma to produce
onychauxis (thickening). Onychorrhexis, an accentuation of
normal ridging, trophic changes, and longitudinal striations,
is present when related to disease and/or nutritional etiology.
When debridement is not completed on a periodic basis, the nail
structure hypertrophies and continues to thicken and becomes
markedly deformed (onychogryphosis). Onychogryphosis or
‘Rams Horn Nail’ may be complicated by fungal infection. The
resultant disability can limit mobility and place the patient
at risk of falling. Pain is usually associated with pressure and
the deformity. In addition, traumatic avulsion of the toenail
becomes more prevalent. The exaggerated curvature (ony-
chodysplasia) may penetrate the skin, with resultant infec-
tion and ulceration. Management should be directed toward
periodic debridement, including dermabrasion. The degree of
onycholysis (freeing of the nail from the anterior edge) and
onychoschizia (splitting), help determine the level of debride-
ment. With excess pressure and deformity, the nail grooves may
become keratotic. Debridement and the use of mild keratolytics
and emollients provide home care strategies. When onychol-
ysis, subungual debris, and keratosis develop, discomfort and
pain increase. With sensory impairment, assessment and man-
agement may be deferred until complications are present.

The elderly diabetic usually exhibits some form of ony-
chopathy or nail changes such as onychorrhexis, onychopho-
sis, deformity, hypertrophy, onychodysplasia (incurvation or
involution), subungual hemorrhage (nontraumatic) onychol-
ysis (freeing from the distal segment), onychomadesis (freeing
from the proximal segment), autoavulsion, and onychomyco-
sis. Similar clinical findings are present in patients with vascu-
lar insufficiency, coagulopathies, cardiac disease, chronic renal
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failure, chronic obstructive pulmonary disease, and immuno-
suppression that increase the risk of infection, necrosis, gan-
grene, and potential amputation.

The most prevalent nonbacterial infection of the toenails is
onychomycosis. By definition onychomycosis is a chronic and
communicable infectious disease and clinically it may appear as
distal subungual, white superficial, proximal subungual, total
dystrophic, or as candida onychomycosis. In the white superfi-
cial form, changes appear on the superior surface of the toenail
and generally do not invade the deeper structures, unless left
untreated. In the distal, proximal, and total dystrophic mani-
festations, the nail bed, as well as the nail plate are involved.
There is usually some degree of onycholysis (freeing of the
nail from the distal edge) and subungual keratosis. Because of
the chronic nature of this condition, the posterior nail wall,
eponychium, and nail plate demonstrate xerotic, keratotic, and
hypertrophic changes. Candida is prevalent in patients with
chronic mucocutaneous manifestation.

The patient usually presents with a chronic infection involv-
ing one or more of the nail plates. The entire thickness of the
nail plates are usually involved with resultant hypertrophy and
deformity. Pain is related to pressure and/or secondary bacte-
rial infection. Mycotic onychia, autoavulsion, subungual hem-
orrhage, a foul, musty odor, and degeneration of the nail plate
are shared findings. Management includes systemic and top-
ical antifungals, keratolytic agents, debridement, and surgical
removal. Because of chronicity, matrix involvement, hypertro-
phy, deformity, the residuals are usually not reversed in the
older patient. In addition, multiple drug use for disease and
vascular impairment may impair or contraindicate systemic
management. Periodic debridement along with, the applica-
tion 20%–50% urea to aid in debridement, systemic terbinafine
hydrochloride or itraconazole, and topical fungicides such as
ciclopirox provide the best approach to management.

Ingrown toenails (onychocryptosis) are usually the end
result of deformity and related to improper prior care. When
the nail penetrates the skin, an abscess, and infection result.
If not managed early, ulcerative periungual granulation tis-
sue may form, which complicates treatment. Deformity and
involution (onychodysplasia) also provide a complicating fac-
tor. In the early stages, a wedge-shaped segment of nail can
be removed, drainage established, with follow-up saline com-
presses and antibiotics used as indicated. Preventive measures
should be used to prevent reoccurrence. When granulation tis-
sue is present, excision, fulguration, desiccation, or the use of
caustics, such as silver nitrate (75%) and astringents are used to
reduce the granulation tissue. In all cases, removal of the pen-
etrating nail is primary. Partial excision of the nail plate and
matrix can be completed utilizing regional anesthetic followed
by excision and chemical cautery of the matrix area with CP
phenol. Postoperative management includes appropriate dress-
ings and preparations to manage the chemical cauterization.

The excessive medial–lateral curvature of the nail plate
because of onychodysplasia results in incurvation, involution,
or pincer deformity that appears “C” shaped distally. The pres-
sure of the nail plate on the nail bed and folds produces ony-

chophosis (hyperkeratosis in the nail folds) and discomfort,
with complaints similar to an ingrown toenail. The condition
may precipitate pressure ulcerations and infection. When this
condition is severe, partial or total excision of the nail plate and
matrix should be considered to avoid future complications.

Subungual heloma, when present, is usually associated with
a subungual exostosis, spur, or hypertrophy of the tufted end
of the distal phalanx. Initial treatment consists of debridement
of the hyperkeratosis, protection of the toe involved, and the
use of a shoe with a high toe box. Excision of the osseous defor-
mity may be required if the condition cannot be managed in
a conservative manner. With suspected bone pathology, radio-
graphs properly positioned to isolate the area of pathological
entity will provide an appropriate diagnostic approach. Sub-
ungual ulceration and melanoma are two important diagnostic
differentials.

There are also other onychopathies that are associated with
cutaneous and systemic diseases that also should be consid-
ered in older persons. The most prevalent include onychat-
rophia (atrophy), onychia sicca (dryness), onychexallis (degen-
eration), diabetic onychopathy, subungual abscess, periungual
verruca, onychophyma (painful degeneration with hypertro-
phy), onychophyma (hemorrhagic), onychoclasis (cracking),
onychomalacia (softening), onychoptosis (shedding), subun-
gual spur, hemorrhage, Beau lines (transverse growth cessa-
tion), pterygium (hypertrophy of eponychium), and diabetic
hypertrophic onychodystrophy.

PRIMARY DERMATOLOGICAL DISORDERS

The skin as an organ system may fail and respond slowly toward
improvement. Changes include hair loss, atrophy of soft tis-
sue, dryness, pigmentation, hemosiderin deposition and stasis,
hyperkeratosis (hypertrophy and hyperplasia), keratin dysfunc-
tion, arterial insufficiency, and ulceration.

Xerosis and excessively dry skin are associated with older
patients. A lack of hydration, lubrication, and degenerative
processes are contributing factors. Keratin dysfunction is asso-
ciated with xerosis. Fissures develop as a result of dryness and
stress. When present on the heel, a potential hazard exists for
the development of ulceration. Initial management includes the
use of an emollient following hydration and a mild keratolytic.
A plastic or soft heel cup can assist in minimizing trauma and
reduce the potential for complications.

Pruritus is usually more severe in the colder weather. It is
related to dryness, scaliness, decreased skin secretions, keratin
dysfunction, environmental changes, and defatting of the skin
that is usually aggravated by the use of warm foot soaks. Scratch-
ing and excoriations are also clinical findings. Chronic tinea,
allergic, neurogenic, and/or emotional dermatoses should be
considered as part of the differential diagnosis. Management
includes hydration, lubrication, protection, topical steroids
if indicated, and judicious use of antihistamines. If excoria-
tions are infected, antibiotics should be utilized early on as
indicated.
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For hyperhidrosis and bromidrosis if local in etiology,
topical hydrogen peroxide, isopropyl alcohol, and astringents
may be utilized to control excessive perspiration and odor.
Neomycin powder will help control the odor by reducing the
bacterial decomposition of perspiration. Recommendations on
footwear and stocking modifications should be considered.
Shoe component contact dermatitis may also be a factor. In win-
ter and colder climates, dampness can predispose the patient
to the vasospastic complications.

Contact dermatitis is associated with reactions to chemicals
used in shoe construction, such as nickel, footwear fabrics,
and/or stockings. Skin lesions and clinical findings are limited
and usually bilateral in distribution. Skin testing can identify the
primary irritant. Management includes removing the primary
irritant, mild wet dressings, and the use of topical steroids.

Stasis dermatitis is associated with venous insufficiency
and chronic ulceration with dependent edema. Management
includes elevation, mild wet dressings, topical steroids, antibi-
otics as indicated, and supportive measures needed to manage
the venous disease. With pyoderma and superficial bacterial
infections antibiotics should be considered as indicated. Tinea
if present requires antifungal therapy.

Tinea pedis is many times an extension of onychomycosis,
which serves as a focus of infection. It is more common in
warmer climates with the chronic keratotic type more preva-
lent. Poor foot hygiene and the inability to view one’s feet
may motivate the patient to seek care only when the condition
becomes clinically significant. The wide variety of topical med-
ications available can usually control this condition. Antifungal
solutions and/or creams (water washable or miscible) are usu-
ally easier for the patient to remove. Foot hygiene is an essential
preventive strategy.

Solitary and/or hemorrhagic bullae are related to shoe
trauma and friction or related to systemic diseases such as
diabetes mellitus. Management is directed toward eliminat-
ing pressure, protection, and drainage when appropriate. Sup-
portive dressings and shoe modifications should be used as
appropriate. Gait changes in older individuals magnify many
of the foot to shoe incompatibilities that can result in local foot
lesions. Hemorrhagic and bullae related to diabetes mellitus are
early ulcerative indicators.

Other common dermatological manifestations include
those associated with atopic dermatitis; nummular eczema;
neurodermatitis; psoriasis; painful or painless wounds; slow
or nonhealing wounds; trophic, diabetic, or peripheral vascu-
lar ulceration; necrosis; skin color changes, such as cyanosis or
rubor; excessive pigmentation and discoloration; verruca; mac-
eration; hematoma; preulcerative changes; and ulceration not-
ing perfusion, extent, depth, infection, and sensation, which are
managed based on their etiology, symptoms, and clinical signs.

ULCERATIONS

The mechanical factors that are risk factors for ulceration
include: body mass, tissue trauma, weight diffusion, weight

dispersion, pathomechanics, biomechanics, and imbalance.
In addition, force, compression stress, tensile stress, shearing
stress, friction, elasticity, fluid pressure, ambulatory speed, and
the weight of the individual are all important considerations.

The management of ulcerations in the older patient
depends on the etiology and usually occurs as a complication
associated with diabetes mellitus, peripheral arterial disease,
infection, and trauma or a combination of multiple etiologies,
including foot deformities. For the patient with diabetes melli-
tus, neuropathy, and/or peripheral arterial disease, early man-
agement can prevent limb loss. General principles include sup-
portive measures to reduce trauma and pressure to the ulcerated
area, such as dressings, wound care, orthoses, shoe modifica-
tions, and special shoes and braces, such as surgical shoes, heal-
ing or wound care sandals, flap closure shoes, extra depth shoes,
rocker soles, half-soles, wedge shoes, night splints, foot and
heel suspension devices, ankle foot orthosis, foot drop braces,
CAM walkers R©, cast walkers with removable insole segments,
Charcot-resistant orthopedic walker, multidensity total contact
insoles and/or orthoses, total contact casts, cast walkers, and
custom molded shoes. Patient awareness, temperature moni-
toring, and ambulatory aids, such as canes, crutches, walkers,
wheelchairs, also assist in pressure reduction. Other methods
include the use of orthoses and/or shoe last changes and/or the
use of pads, bars, wedges, and other modifications. Increasing
the sole thickness and using shock-absorbing material, such as
a Vibram or ripple sole can be of assistance.

The prevention and control of infection and maintaining
a clean, healthy base to permit healing are essential. Cultures,
biopsy, ulcer measurement, and imaging (x-ray, MR images, CT
scans) initially to establish a baseline and rule out bone change
are important issues. Granulation tissue, the color and consis-
tency of drainage, sinus formation, fluctuation, and edema are
important clinical indicators. The early evaluation of diabetics
for neuropathic osteoarthropathy (Charcot) is essential. Top-
ical debriding agents can be used and should be monitored.
The debridement of keratosis when indicated is essential to
prevent roofing of the ulcer. With infection, considering early
hospital admission for patients in metabolic disarray, those
who are febrile, and those who have questionable compliance
is important. Targeted antibiotics should be utilized as indi-
cated. The use of physical modalities and measures such as
low-voltage therapy (contractile currents) and exercises can
assist in improving the local vascular supply to the ulcer and in
helping to establish a clean base. Pressure ulcers of local origin
are usually associated with a bony prominence, biomechanical
abnormality, external trauma, or are the result of stress associ-
ated with gait change. Atrophy of soft tissue and the residuals
of arthritis provide a focus for the development of ulcerations.
Those associated with systemic disease are usually related to
neuropathic change and vascular insufficiency, as with diabetes
mellitus. Management focuses on identifying the underlying
diagnosis, local supportive measures, adequate treatment of
the related systemic diseases and efforts to minimize the poten-
tial for osteomyelitis, and maintaining the ambulatory status
of the patient for as long as possible. Older patients who avoid
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the use of foot wear at home, because of their inability to bend,
expose themselves to the potential of foreign bodies and foot
injury. For example, animal hairs will appear as keratotic plugs
and require debridement and/or excision to relieve pain. Left
untreated, these lesions ulcerate.

With peripheral vascular diseases, such as venous diseases
and peripheral arterial diseases, vascular consultation and stud-
ies such as ultrasound, CT angiography, and MR angiography
should be considered as indicated. The relationship to diabetes
mellitus and cardiovascular disease is also important. Other
special studies to also be considered include duplex ultrasound
with color flow imaging, Doppler studies, ankle brachial index,
and distal subtraction angiography. Additional considerations
include percutaneous transluminal angioplasty, stent implan-
tation, cryoplasty, peripheral cutting balloon, and laser-assisted
angioplasty.

HYPERKERATOSIS

The many forms of hyperkeratotic lesions, such as tyloma (cal-
lous) and heloma (corn) and their varieties, such as hard,
soft, vascular, neurofibrous, seed, and subungual are preva-
lent. Intractable keratoma, eccrine poroma, porokeratosis, and
verruca must be differentiated from these keratotic lesions,
although each may present initially as a hyperkeratotic area.
The biomechanical and pathomechanical factors that create
these problems are those associated with stress, that is, com-
pressive, tensile, and/or shearing. Soft tissue atrophy and plan-
tar fat pad displacement and atrophy increase pain and limit
ambulation. Contractures, gait changes, deformities (hammer-
toes, hallux valgus, and metatarsal prolapse), and the residuals
of arthritis are all additional factors that need to be considered
in management. The incompatibility of the foot type (inflare,
straight, or outflare) to the shoe last is another factor to be
considered. It is important to recognize that there is usually
not one factor but a multiplicity of conditions including skin
tone, elasticity, and keratin dysfunction that result in the devel-
opment of keratotic lesions in the elderly. Their management
is not routine and the term management signifies a period of
continuing care, similar to other chronic conditions. The preva-
lent sites for the development of hyperkeratotic lesions include
digital areas, plantar metatarsal heads, marginal calcaneal, and
with deformities such as hammertoes, digital rotations, con-
tractures, hallux valgus, bunion, tailor’s bunion, and those that
form as space replacement.

Foot deformities, soft tissue atrophy, biomechanical, and
pathomechanical deformities are precipitating factors to foot
to shoe last incompatibilities that produce excessive pressure
on segments of the foot. Management and treatment of hyper-
keratotic lesions should be directed toward the functional
needs of the patients and on their activity needs for daily liv-
ing. Considerations include debridement, padding, emollients,
shoe modifications, as well as shoe last changes, orthoses, and
surgical revision as indicated. Materials to provide soft tissue
replacement, weight dispersion, and weight diffusion are also

indicated. Long-standing keratotic lesions represent a hyper-
plastic and hypertrophic pathological entities that may persist
even when weight bearing is removed. Hyperkeratotic lesions
are a form of body protection to pressure and are symptoms
of an abnormal state. If permitted to persist, enlarge, and con-
dense, they become primary irritants. With pressure such as
weight bearing and ambulation, and local avascularity, ulcera-
tion can be resultant sequelae. Pressure ulcers in the foot usually
begin with subkeratotic hemorrhage. Once debrided and man-
aged properly, they usually heal but may be repetitive, unless
adequate measures are instituted to reduce the pressure to the
localized areas of ulceration. Even with all measures, the prob-
lem may persist due to residual deformity and systemic diseases
that may require surgical intervention.

FOOT DEFORMITIES

Feet are fairly rigid structures both static and dynamic. The foot
itself is in the shape of a modified rectangle and bears weight in
a triangular pattern. The transmission of weight starts at heel
strike, proceeds anteriorly along the lateral segment of the foot,
medially across the metatarsal heads, to the first metatarsal seg-
ment of the foot for the push off phase of the gait cycle. Life’s
activities, the aging process, occupation, and the social needs
of society produce many morphological variations in both the
structure and function of the feet and related structures, in
keeping with Wolff’s and Davis’ Laws as the body adapts to the
stress placed on it. To a great degree, the inability to adapt to
stress is a precipitating factor in the development of inflam-
mation and pain. The environment, flat hard surfaces, shock
absorption, repetitive microtrauma, obesity, as well as aging,
magnify discomfort and pain. It is these mechanical and sys-
temic stressors that have their greatest change in older patients,
who cannot adapt to the residuals of deformity and aging itself.

There are a variety of residual foot deformities that can be
present in multiple combinations in the elderly. These include
hallux valgus, hallux varus, splay foot, hallux flexus, digiti flexus
(hammertoe), digiti quinti varus, overlapping toes, underrid-
ing toes, prolapsed metatarsal heads, pes cavus, pes planus,
pronation, hallux limitus, hallux rigidus, and biomechanical
and pathomechanical abnormalities. Foot deformities create
functional impairment relating to gait and footwear selection.

Treatment consists of both nonsurgical and surgical consid-
erations. Bilateral weight and nonweightbearing radiographic
studies are indicated when management is considered from
both a static and dynamic phase. Age itself should not be the
final determining factor in considering surgery. Consideration
must also be given to the patient’s ability to adapt to change in
relation to ambulation, for to have an anatomically corrected
joint and a patient who cannot ambulate without pain defeats
the treatment needs of the elderly. Conservative modalities
include shoe last changes, shoe modifications, orthoses, dig-
ital braces, physical modalities, exercises, and mild analgesics
for pain. Residual deformities with stress precipitate inflamma-
tory changes such as periarthritis, bursitis, myositis, synovitis,
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neuritis, tendonitis, sesamoiditis, and plantar myofascitis, for
example, which need to be managed medically, physically,
and mechanically to keep the patient ambulatory and pain
free.

Fractures of the foot and toes may be the result of direct
trauma and/or stress related to bone loss (osteopenia and osteo-
porosis). The progressive loss of muscle mass and atrophy of
soft tissue, decreased function, and inactivity predisposes the
older patient to the potential of a fracture. Most uncomplicated
and closed fractures that are in good position can be managed
with the use of a surgical shoe and supportive dressings, as
long as the joints distally and proximally are immobilized. Sil-
icone molds can be utilized for digital fractures and their use
maintains position through healing, permitting the patient to
maintain proper hygiene.

Shoe modifications that can be considered for the elderly
include mild calcaneal wedges to limit motion and alter gait;
metatarsal bars to transfer weight; Thomas heels to increase cal-
caneal support; long shoe counters to increase midfoot support
and control foot direction; heel flares to add stability; shank
fillers or wedges to produce a total weight bearing surface; steel
plates to restrict motion; and rocker bars to prevent flexion and
extension. Additional internal modifications include longitu-
dinal arch pads, wedges, bars, lifts, and tongue or bite pads.
The available orthoses include the rigid, semirigid and flexi-
ble varieties; using materials such as plastic, leather, laminates,
polyurethane, sponge, or foam rubber; and Korex, felt, latex,
wood flour, Plastazote, Aliplast, and silicone to provide sup-
port, reduce pressure, and provide for weight diffusion and
weight dispersion.

LONG-TERM CARE GUIDELINES

Foot care and/or podiatric services should be organized and
staffed in a manner designed to meet the foot health needs
of patient/residents. A consulting podiatrist should provide
the foot health service that includes consultation, assessment,
management, surveillance, and education, as a member of the
staff. The foot health program should be an integral part of

the facility’s total health care program and written policies and
procedures should be developed to serve as a guide for foot care.
The quality and appropriateness of podiatric services should be
included in the overall quality assurance program, consistent
with other practitioner/professional services.

A program of professional, in-service, and patient educa-
tion should form a part of a total geriatric program for long-
term care. This same program can be utilized for ambulatory
care, home care, hospice, and other related programs. An exam-
ple of the content includes the following:

A. The relationship of foot problems to the total older patient
includes: needs; ambulation and independence; risk dis-
eases; factors that modify foot care in society and health
care; Medicare and Medicaid; mental health considerations;
long-term care; and rehabilitation.

B. Primary foot care includes assessment and examination;
toenail diseases and disorder; skin diseases and disorders;
hyperkeratotic disorders; foot orthopedic, biomechanical,
and pathomechanical changes; foot deformities associated
with aging; risk diseases, such as diabetes mellitus, degener-
ative and rheumatoid arthritis, gout, peripheral arterial and
vascular diseases, and other related conditions; manage-
ment; footwear and related considerations; care delivery;
and interdisciplinary coordinated care.

C. Foot Health Education

CONCLUDING REMARKS

Foot pain in the older patient reduces the physical and men-
tal aspects of the quality of life as well as mobility, and limits
independent living. Patient education, assessment, risk strati-
fication, continuing surveillance, and management are critical
factors for patient care. Foot impairment, including diseases
and disorders of the foot, are prevalent in the older individual
and impact general health. The early recognition of change,
management, and referral as indicated significantly improves
the quality of life, ensures dignity, and helps maintain self-
esteem for older citizens.
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INTRODUCTION

Dermatological conditions are common among the elderly as
the occurrence of many skin diseases increases with aging and
cumulative environmental exposures, most notably, ultraviolet
radiation (UVR). The prevalence of skin diseases rises steadily
throughout life.1 Various biological and physiological changes
in the skin of older people account for an increased suscepti-
bility to disease. In addition, many skin conditions observed
more commonly in the elderly are the result of a higher preva-
lence of systemic diseases that affect skin such as diabetes, vas-
cular insufficiency, and various neurological conditions. Fur-
thermore, the increased incidence of some skin disorders in the
elderly may be a consequence of reduced local skin care because
of decreased mobility or functional impairment.2

Caring for skin conditions in the elderly requires an aware-
ness of cutaneous changes associated with aging and chronic
UVR exposure, as well as knowledge of common tumors,
inflammatory diseases, and infections seen in older persons.
As elderly persons represent the fastest growing segment of
the population, providers will encounter dermatological condi-
tions associated with aging more and more frequently. Because
geriatric patients are living longer today than in the past, the
likelihood of their developing skin conditions is substantial.3

Moreover, the current cohort of aging individuals, namely the
“baby boomers” are anticipated to present with increasing rates
of many skin conditions including skin cancer, as they are
believed to have had greater UVR exposure compared with
prior generations without the early benefit of currently avail-
able sunscreens.4

This chapter first reviews the clinical and histological skin
changes associated with aging, distinguishing between intrinsic
aging and photoaging, and then discusses skin conditions and
tumors that are commonly encountered by practitioners in
primary care.

Aging Skin

Aging is a complex, multifactorial process, resulting in many
changes in the skin that affect its function as well as appear-
ance. Skin aging is generally broken down into two compo-
nents, intrinsic aging and photoaging. Intrinsic aging refers to
changes in skin over time alone, whereas photoaging describes
skin changes attributable to chronic exposure to UVR. Dis-
tinguishing the two processes permits analysis of their relative
contributions to the appearance of aged skin as well as the
occurrence of dermatological disease; however, aged skin is the
result of both processes superimposed on one another.

Intrinsic aging of skin is characterized by dryness, rough-
ness, laxity, fine wrinkling, and skin atrophy.5,6 There is
also an increased incidence of neoplasms, both benign and
malignant.5,6 Age-related structural skin changes affect vari-
ous components of skin and are summarized in Table 33.1.
Losses in skin functions associated with such changes are listed
in Table 33.2 and Table 33.3.

Epidermis

Age-related structural skin changes involve various compo-
nents of skin including the epidermis, dermis, and subcuta-
neous tissue. Histologically, there is uniform flattening of the
dermal–epidermal junction, with a reduced number of inter-
digitations, or rete ridges, between the dermis and epidermis.
As a result, there is diminished contact between the two lay-
ers causing them to separate more easily, as manifested by the
tendency of elderly skin to tear and the higher occurrence of
blistering in older adults.2,6

The outer layer of the epidermis is the stratum corneum
that helps provide a barrier between the internal and exter-
nal world. With aging, the stratum corneum becomes more
susceptible to damage and is slower to recover from such
damage. Age-associated reductions in stratum corneum lipid
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Table 33.1. Histological Features of Aging Skin

Epidermis Dermis Subcutaneous Tissue Appendages

Flattened dermal–epidermal
junction

Atrophy Overall decrease Decreased number of
hair follicles

Fewer melanocytes Fewer fibroblasts Change in
distribution

Loss of hair bulb
melanocytes

Fewer Langerhans cells Fewer and fragmented
elastic fibers

Decreased number of
sweat glands

Decreased keratinocyte
proliferation

Fewer blood vessels Abnormal nail plates

Reduced lipids Less collagen

Less filaggrin Fewer mast cells

Information from references,6,7 and 14.

levels contribute to this increased susceptibility. Slower recov-
ery from damage with aging is a consequence of decreased
proliferation of epidermal cells, or keratinocytes. The epider-
mal turnover rate declines approximately 30%–50% between
the third and eighth decades.2,6 Clinically, this results in slower
wound healing rates in aged skin. In addition, slower epider-
mal turnover rates can delay the clearance of substances that
contact the epidermis.7

In aging skin, various cellular components of the epidermis
decline, affecting skin appearance and function. For instance,
there is a prominent decrease in the epidermal protein, filaggrin,
which can cause elderly skin to appear dry and flaky, especially
over the lower extremities.2,6 Filaggrin is required for binding
of keratin filaments into macrofibrils. Its relative deficiency in
aged skin not only causes increased scaliness but may also affect
the barrier function of skin.2,6

In addition, the number of active melanocytes per unit
surface area of skin decreases by approximately 10%–20% per
decade, reducing the body’s protective barrier against UVR.2,6,8

The number of melanocytic nevi also decreases progressively
with age and are rarely observed in persons older than age 80
years.8

Furthermore, with aging, there is a 20%–50% reduction
in the number of epidermal Langerhans cells, the immune
cells responsible for antigen presentation.2,6,9 This decrease in
Langerhans cells contributes to the observed age-associated
decline in cutaneous immune responsiveness. Variations in
the production of interleukins and cytokines with aging also
contribute the skin’s declining immunological function.9 The
decreased immune responsiveness with aging results in an
increased susceptibility to infections and an increased incidence
of neoplasms.9

Additionally, vitamin D production is limited in the elderly,
as the level of epidermal 7-dehydrocholesterol (the immediate
biosynthetic precursor to vitamin D) per unit of skin surface
area appears to decrease approximately 75% with aging.6 This
contributes to vitamin D deficiency in older adults along with

other factors including insufficient dietary intake of vitamin D,
insufficient sun exposure, and use of sunscreens.

Dermis

The dermis of aging skin decreases in thickness by approxi-
mately 20%, which is usually more pronounced in photodam-
aged skin.6 In the dermis of elderly skin, there is a significant
reduction in dermal vascularity and cellularity. The regression
of vascular beds in aged skin is particularly noteworthy and
is thought to underlie many of the physiological alterations
in older skin, including decreases in temperature, thermoreg-
ulation, inflammatory response, absorption, wound healing,
sweat response, and a subdued clinical presentation of many
cutaneous diseases.7 Basal and peak cutaneous blood flow is
reduced by approximately 60%, which can be observed in the
pallor of aged skin.2,6

The number of cells in the dermis including fibroblasts,
macrophages, and mast cells decreases with aging. Reductions
in mast cells with aging by approximately 50% account for the
decreased incidence of urticaria in older adults.6

In the dermis of elderly skin, there are significant changes
in the connective tissue stroma. The amount of dermal colla-
gen and elastic fibers declines. Fibers also become fragmented,
disorganized, and calcified. Such changes contribute to the lax-
ity, loss of resilience, and finely wrinkled appearance of aged
skin.7

Subcutaneous Fat

With aging, there are changes in the amount and distribution
of subcutaneous fat. Subcutaneous fat protects the body from
trauma and it plays a role in thermoregulation by limiting con-
ductive heat loss. With aging, there is a relative decrease in
subcutaneous fat on the face and hands, but a relative increase
on the thighs and abdomen.6 The overall volume of subcuta-
neous fat declines with age. The loss of this protective padding
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Table 33.2. Functions of Skin that Decline with Age

Barrier function Cell replacement

Wound healing DNA repair

Elasticity Vitamin D production

Inflammatory responsiveness Thermoregulation

Immunological responsiveness Sensory perception

Protection from UV light Absorption

Chemical clearance Mechanical protection

Sweat production Sebum production

Information from references,6,7 and 14.

results in increased susceptibility of pressure-prone surfaces as
well as an increased risk of hypothermia.7

Appendages: Glands, Hair, and Nails

There is a reduction in the overall number of eccrine sweat
glands in aged skin together with a decline in the functional
capacity of the remaining glands.6 Impairment of evaporative
heat loss because of decreased sweating and attenuated der-
mal vasculature leads to an increased risk of heat stroke during
hot weather. There is also a decline in apocrine gland size and
function with age that is a consequence of the age-associated
decrease in hormone levels.6 This results in a decrease in body
odor and, therefore, the need for antiperspirants and deodor-
ants. Although sebaceous glands increase in size with aging,
there is a decrease in sebum production, which may contribute
to dry skin in older adults.

The rate of hair growth on the scalp declines with aging
along with the diameter of individual terminal hairs. A greater
percentage of hairs are in the telogen or resting stage. Graying
of hairs occurs because of the progressive loss of functional
melanocytes from the hair follicle bulb.8 Hair substantially
grays in approximately 50% of persons by age 50 years.6,7 Not
all hair shows a decrease of growth with aging. In older women,
there is an increase in hair on the lip and chin. Older men may
lose scalp and beard hair, but have an increased growth of hair
over their ears, eyebrows, and nostrils.

The rate of nail growth declines by an average of 35%
between the ages of 20 and 80 years.7 Nails can become grossly
thickened and distorted, which may indicate a fungal infection
(onychomycosis). Because of the decrease in nail growth rates in
the elderly, treatments for fungal diseases in the nail need to be
longer. Nails in older individuals become more dry, brittle, and
dull appearing. They also appear more flat or concave instead of
convex. Longitudinal striations with ridging and beading often
form on the nail plate.6

Photoaging

Photoaging, or dermatoheliosis, accounts for an overwhelm-
ing proportion of clinical changes in skin and remains the

culprit for more than 90% of skin changes that people associate
with “old” appearing skin as well as most skin cancers. Pho-
toaging is the consequence of chronic exposure to UVR and
therefore affects the sun-exposed areas of skin. The UV spec-
trums responsible for photodamage are UVA (320–400 nm)
and UVB (290–320 nm) irradiation, as UVC (200–290 nm)
radiation is generally blocked by the ozone layer.10 Although
UVB radiation primarily causes sunburn, suntanning, and pho-
tocarcinogenesis, UVA radiation also plays a large role in skin
damage and photoaging.2 UVA radiation is also responsible for
most drug photosensitivity reactions, such as those observed
in patients taking thiazide diuretics, tricyclic antidepressants,
certain hypoglycemic agents, and antibiotics.10

Photoaged skin is characterized by fine and coarse wrin-
kling, roughness, dryness, laxity, dyspigmentation (mottled
hyperpigmentation and brown macules), and telangiectases.4,8

Photoaged skin loses its normal sheen and progressively devel-
ops a sallow, yellow hue. There is also an increased development
of benign and malignant neoplasms on photoaged skin. Pho-
toaged skin may be hypertrophic or atrophic, depending on the
patient’s complexion and the severity of sun damage. Cigarette
smoking significantly exacerbates photoaging, and in particu-
lar, the severity of wrinkling.

Histologically, changes associated with photoaged skin
include epidermal cell dysplasia and atypia, decreased number
of Langerhans cells, irregular distribution of melanocytes, accu-
mulation of abnormal elastic fibers, dilated and tortuous blood
vessels, and a low-grade inflammatory dermal infiltrate.2,4,6

Loss of immunological and inflammatory responsiveness is
greater than that caused by intrinsic aging alone.

Strategies to prevent photodamage include sun avoidance,
sun-protective clothing, and sunscreens. Because damage from
photoaging is cumulative, preventive measures are of great-
est benefit if started during childhood. Furthermore, there are
indications that sun exposure during childhood may be par-
ticularly significant in the development of skin cancer in later
life. Still, preventive measures can achieve substantial clinical
improvement in older patients with already damaged skin. For
instance, regular sunscreen use in older patients with photo-
damaged skin has been shown to decrease the frequency of new
actinic keratoses, a common premalignancy of the skin, allow
regression of established lesions, and reduce risk of develop-
ing squamous skin cancer.10–13 There is, as yet, no convincing
evidence that sunscreen use reduces the risk of basal cell skin
cancer or melanoma.13

Sunscreens with a sun protection factor of greater than or
equal to 15 should be applied on sun-exposed areas (Grade
B);13 however, use of high sun protection factor sunscreens
should not lead individuals to extend the duration of sun expo-
sure as skin damage can occur long before sunburn appears.13

Patients should avoid sun exposure when UVR is strongest,
which is around midday. Because sunscreens can also block
UV-induced vitamin D formation in the skin, elderly patients
should be advised to consume vitamin D–fortified products or
supplements (Grade B).2,6
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Table 33.3. Histological and Biological Features of Aging Skin with their Affect on Skin Function
or Appearance

Histological or Biological Feature Affect on Skin Function or Appearance

Flattened dermal–epidermal junction Less contact between layers

Skin tears more easily

Greater tendency to blister

Reduced lipid levels in stratum corneum Decline in barrier function of epidermis

Reduced keratinocyte proliferation/reduced cell
turnover

Slower wound healing

Decreased clearance of substances in contact with
epidermis

Decreased filaggrin Increased scaliness

Decline in barrier function of epidermis

Reduced melanocytes Reduced protection from UVR

Reduced Langerhans cells Decreased immune responsiveness

Increased susceptibility to infections and incidence of
neoplasms

Reduced epidermal 7-dehydrocholesterol Reduced vitamin D production

Reduced dermal vascularity Decreases in temperature, thermoregulation,
inflammatory response, absorption, wound healing, and
sweat response

Muted clinical presentation of disease

Skin pallor

Reduced dermal fibroblasts Reduced synthesis of extracellular matrix

Reduced mast cells Decreased urticaria

Reduced dermal collagen Skin laxity, loss of resilience, and wrinkles

Reduced elastin/disorganized elastin Skin laxity, loss of resilience, and wrinkles

Reduced subcutaneous fat Decrease in thermoregulation

Increased risk of pressure sores

Information from references,6,7 and 14.

Other agents have been found to benefit photoaged skin.
Topical retinoid acid, also termed tretinoin, has been the most
studied and commonly used. Topical retinoids have been shown
both clinically and histologically to improve skin changes
associated with photodamage (Grade A).12,14 Clinical bene-
fits include modest improvements in overall skin appearance,
skin dyspigmentation, wrinkling, and roughness.15–17 Several
weeks of treatment are required before clinical improvement is
appreciated. Patients should be warned that topical retinoids
often cause a mild dermatitis associated with erythema, peel-
ing, and stinging. Such irritation declines with continued use.
Retinoid preparations can be applied less frequently (i.e., every
other day or every few days) until tolerance improves.

Alpha-hydroxy acids (AHAs) have also been shown to ben-
efit modestly photoaged skin. AHAs are compounds derived
from dairy products (lactic acid), fruit (malic acid, citric acid),
or sugar cane (glycolic acid). Topical treatment of photodam-
aged skin with AHAs has been reported to result in subtle

clinical improvements in wrinkling, roughness, and hyperpig-
mentation (Grade B).2,14,18

Additionally, numerous oral and topically applied antiox-
idants have been investigated for their ability to prevent or
reverse clinical signs associated with photoaging by modifying
oxidative stress and free radical production (Grade C).2 Exam-
ples of antioxidants include, but are not limited, to vitamin
C (ascorbic acid), vitamin E (tocopherols), β-carotene, coen-
zyme Q10, and α-lipoic acid.14 More clinical trials are needed
to substantiate their benefit. Other therapies for photoaged
skin include various chemical peels, oral and topical hormonal
therapy, topical application of growth factors and cytokines,
collagen injections, injections with botulinum toxins, resur-
facing techniques such as microdermabrasion and microab-
lation, rhytidectomy (face-lift), and various forms of laser
surgery.4 Patients should be advised that the healing time for
many skin procedures tends to be longer than that for younger
adults.
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BENIGN SKIN LESIONS

Benign proliferative skin lesions are very common among the
elderly. These lesions form as early as the third decade of life and
increase in number with age. Although most of these benign
conditions do not require treatment, it is important for pri-
mary care physicians to be able to recognize these lesions and
distinguish them from potentially malignant tumors.

Acrochordons

Acrochordons, commonly called skin tags, are flesh-colored or
hyperpigmented 1–5 mm papules (Figure 33.1). These lesions
are often pedunculated and occur most commonly in skin
folds or areas subject to frequent friction, such as the neck,
groin, axilla, or around the eyes.19 Twenty-five percent of adults
have at least one acrochordon, with the lesions occurring more
commonly in the elderly, women, the obese, and persons with
acromegaly.20

A skin biopsy of these lesions would reveal thinned epider-
mis and fibrous stroma with capillaries.20 Skin tags tend to be
asymptomatic but may become painful if torn, thrombosed, or
irritated. They do not require removal unless they are painful
or for cosmetic reasons.

Office removal is a simple procedure. If pedunculated, the
lesion can be excised with minimal pain using sharp scissors and
no anesthesia. Larger lesions can be removed in a similar fash-
ion, after application of a local anesthetic, by electrocautery
or cryosurgery. Histological confirmation is generally not

Figure 33.1. Acrochordons. Pedunculated, fleshy, benign, papules
on the neck of this patient

necessary; however, in cases in which lesions around the eyelids
resemble skin tumors such as seborrheic keratosis, melanocytic
nevi, neurofibromas, or molluscum contagiosum, tissue con-
firmation should be obtained.20

Cherry Angiomas

Cherry angiomas, or hemangiomas, are smooth red to viola-
ceous vascular papules ranging in size from 0.5 to –5.0 mm
(Figure 33.2).20 The lesions are primarily found on the trunk.

Figure 33.2. Cherry angioma. Symetrical erythematous benign vascular lesion found on this patient’s trunk.
See color plates.
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Figure 33.3. Seborrheic keratosis. Hyperpigmented, cratered plaque
with a classic “stuck on” appearance on this patient’s forehead. See
color plates.

Cherry angiomas may begin to appear at age 30 years and
increase in number with age. Differential diagnosis includes
angiokeratoma, pyogenic granuloma, telangiectasias, nodular
melanoma, and metastatic carcinoma.

Diagnosis is clinical and skin biopsy is seldom required.
Histological examination will show dilated capillaries lined by
flattened endothelial cells with edematous stroma. Reassur-
ance remains the mainstay of treatment. If patients request
removal for cosmetic reasons, cherry angiomas can be ablated
using laser surgery, electrocautery, or simple excision. Lesions
may be related to hormone production.20 If rapid appearance
of numerous lesions occurs, investigation for possible occult
malignancy (particularly cancers such as pancreatic, gastric, or
pulmonary) may be warranted.20

Keratoacanthomas

Keratoacanthomas (KAs) are rapidly growing, dome-shaped,
red papules with central keratin-filled craters. They occur
most commonly in Caucasian persons aged 50–70 years. These
lesions appear on the face, neck, dorsal hands, and sun-
damaged extremities. KAs develop quickly over 2–4 weeks and
may be tender during their proliferative phase.

It can be difficult clinically to distinguish KAs from invasive
squamous cell carcinoma. KAs are much faster growing than
squamous cell carcinomas and will regress slowly over 6–12
months, if left untreated. Still, all lesions should be removed
via excisional biopsy or shave biopsy and presumed cancerous
until pathological composition is confirmed. Recurrent lesions
proved benign may be treated with 5-flourouracil used top-
ically or injected intralesionally.21 Lesions usually resolve in
approximately 6 weeks.

Human papilloma virus (HPV) has been identified as a
possible cause of keratoacanthomas, but the etiology is still
unknown. UVR and chemical exposures have also been impli-
cated as possible risk factors for KA development.

Seborrheic keratoses

Seborrheic keratoses (SKs) are the most common benign
epithelial tumors seen in the elderly population (Figure 33.3).
The hyperpigmented, verrucous lesions have a characteristic
“stuck-on” appearance. They begin as small brown macules,
progress to a 1–3-mm papules or plaques, then to the larger
1–6-cm lesions. SKs can frequently occur as multiple lesions,
are often hereditary, and usually spare the lips, palms, and soles.
Lesions can be pink, white, brown, or black in color. The color
may even vary within a single lesion, which may make them
suspicious for melanoma.

SKs occurring in areas of friction may become inflamed
and irritated. Lesions can be removed for cosmetic purposes or
if symptomatic by curettage, cautery, or liquid nitrogen. Rarely,
biopsy is indicated to rule out melanoma.

Solar Lentigines

Solar lentigines are well-circumscribed 1–3-cm brown macules
that occur as a result of localized proliferation of melanocytes
caused by chronic sun exposure (Figure 33.4).21 These benign
lesions are common in Caucasian persons older than 40 years
and are seen on the forehead, cheeks, nose, dorsa of the hands,
forearms, upper back, chest, and shins.

Differential diagnosis includes café-au-lait macule, early
seborrheic keratosis, solar-pigmented actinic keratosis, and
lentigo maligna. Skin biopsy reveals irregular elongation of the
rete ridges, basal layer keratinocyte hyperpigmentation, and a
large number of junctional melanocytes.20 Clinical appearance
and history of chronic sun exposure make the diagnosis. Lentig-
ines with discrete areas of hyperpigmentation, hypopigmen-
tation, thickening, or with irregular borders should undergo
biopsy. Avoidance of sun or the use of sunscreens best pre-
vents these lesions. No treatment is indicated, but patients with
multiple solar lentigines should have close surveillance for skin
cancer. If patients desire removal for cosmetic reasons, azelaic
acid, glycolic peels, or hydroquinone solutions may be applied
topically for several weeks to reduce hyperpigmentation.20

INFLAMMATORY SKIN CONDITIONS

Pruritus and Xerosis

Pruritus and xerosis are the two most common skin com-
plaints among the elderly.22 Both of these conditions occur
in 50%–75% of people older than age of 65 years and are
the cause of multiple physician visits each year.22 Pruritus
may be caused by xerosis, inflammatory skin conditions, or
medication side effects. Occasionally, pruritus may occur in
the absence of skin findings. Psychological stressors, anxiety,
and depression may also be associated with pruritus. Patients
should be asked about environmental exposures and situa-
tional stressors that may trigger itching. Certain systemic dis-
eases such as renal impairment, liver disease, anemia, thyroid
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Figure 33.4. Solar lentigo. Localized proliferation of melanocytes caused by chronic sun exposure, expressed
as a circumscribed brown macule on the dorsal surface of the hand. See color plates.

disease, and lymphoma may cause itching and should be con-
sidered.19

The scratch–itch cycle can lead to excoriations, infection,
trauma, and lichenification of the skin. Underlying skin dis-
ease and/or infection should be identified before symptomatic
treatment for pruritus is initiated. Emollients, calamine lotion,
oatmeal baths, milk baths, and chamomile preparations have
all been reported to give relief in various types of pruritus.22

Xerosis is a common skin finding in the aging popula-
tion. The stratum corneum has increased transepidermal water
loss as the skin ages, leading to decreased moisture and lipid
biosynthesis.22 Excessive bathing, the use of strong detergents
or soaps, alcohol-based bathing products, and 3-hydroxy-3-
methyl-glutaryl-Coenzyme A reductase inhibitors may exac-
erbate dry skin.6 Dry skin may become easily irritated and
pruritic, leading to inflammatory skin conditions. Xerosis is
treated by hydrating skin with moisturizers and avoiding envi-
ronmental insult.

Asteatotic Eczema

Asteatotic eczema (or dermatitis) is a common superficial
inflammatory disease of the skin. Although most atopic skin
diseases begin during childhood, eczema can occur in older
patients with no history of skin disease.23 Atrophy of seba-
ceous glands with decreased sebaceous production, decreased

free fatty acids in the stratum corneum, and decreased water
storage in the skin predisposes the elderly skin to drying and
thinning.

Affected skin areas are dry, pruritic, and erythematous
with overlying excoriation, crusting, scaling, and lichenifica-
tion. Legs, arms, and hands are most frequently affected. Flares
tend to be worse during winter months when elderly individuals
spend lots of time in low-humidity heated homes. The disease
may also be exacerbated by use of diuretics and antiandrogen
medications.

Aging of the skin may lead to more widespread eruption
of eczematous lesions. Eczema is a disease characterized by
flares and remissions. As such, the therapeutic approach must
be tailored to the state of disease (Table 33.4).24 The first step
is to identify and eliminate offending agents, such as dry air,
strong soaps, mechanical abrasions, irritants, and chemicals.
Over-the-counter petrolatum-based emollients or prescription
strength lactic acid are recommended to help hydrate the skin
and remove scales. These must be applied frequently and lib-
erally. Topical steroids should be used with caution, given the
elderly are predisposed to fragile skin and easy bruising. Oral
steroids and antihistamines are reserved for severe cases because
of their side-effect profile and potential interaction with many
medications. Other therapies include UV light therapy, aza-
thioprine, cyclosporine, tacrolimus, and low-dose methotrex-
ate (Grade B).23
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Table 33.4. Treatment Options for Asteatotic Eczema16

Treatment Use Benefit Potential Side Effects∗

Emollients:
Eucerin Cream
Aveeno Lotion

First-line use for mild eczema and
adjunctive therapy with other
treatment

Decreased dryness and itching,
reducing penetration of skin by
irritants

Mild burning with application, residue on
skin

Topical Steroids
See Table 33.5

First-line for moderate-to-severe
eczema; use only low-potency
steroid on the face, neck, and
intertriginous areas; use steroids
only in bursts of 1 or 2 wks

Reduced itching, inflammation,
and length of outbreak

Local effects: irreversible skin thinning,
striae, telangiectasias
Systemic effects: Cushing’s syndrome,
suppression of
hypothalamic-pituitary-adrenal axis

Oral Steroids Reserved for severe flares Decreased itching, erythema, and
infiltration

Increased appetite, psychosis, dyspepsia,
hypertension, osteoporosis, adrenal
suppression, Cushing’s syndrome

Antihistamines Adjunctive therapy for symptom
relief

Improvements in itching and sleep Drowsiness, anticholinergic toxicity,
photosensitivity, tinnitus

Tacrolimus Moderate-to-severe eczema
unresponsive to topical steroids

Reduced itching, inflammation,
and improved skin appearance

Skin burning with application, may cause
photosensitivity, long-term safety unknown

∗ Most common side effects listed.

Bullous Pemphigoid

The loss of dermal–epidermal adhesion in the elderly predis-
poses them to blistering disorders. Bullous pemphigoid is an
autoimmune blistering disease primarily occurring in patients
older than 60 years. Autoantibody interaction with bullous
pemphigoid antigen at the basal surface of keratinocytes causes
blisters to form.6 Prodromal symptoms of pruritus accompa-
nied by urticarial lesions, erythema, and small plaques may
precede the bullae by several weeks. Plaques turn red and bul-
lae appear on their surface. The large tense blisters contain
clear or hemorrhagic exudates. The bullae are firm and have
a negative Nikolsky sign (they do not extend into normal skin
with firm pressure), which distinguishes bullous pemphigoid
from the rare pemphigus vulgaris. Lesions commonly occur on
the abdomen, groin, and flexor surfaces and rarely involve the
mucous membranes. The bullae are often clustered but may
present in different stages.25 The lesions may remain intact for
a week before rupturing. Healed lesions often result in hyper-
pigmented postinflammatory skin changes.

Diagnosis is made based on clinical presentation, but con-
firmatory skin biopsy is recommended. Biopsy will reveal
subepidermal bulla with eosinophilic infiltrates within the
dermis. Immunofluorescence demonstrates immunoglobu-
lin G and compliment C3 deposition within the basement
membrane.20

Untreated bullous lesions may regress spontaneously or
rapidly spread. Bullous pemphigoid is a chronic disease char-
acterized by exacerbations and remissions. Pruritus associ-
ated with the blisters can be treated with nonsedating anti-
histamines. Localized disease may be treated with topical class I
steroids twice daily until 2 weeks after lesions have healed. Sys-
temic prednisone, 40–60 mg/day, may be needed in addition to
topical therapy in more severe cases (Grade B).26 Oral steroids

should be slowly tapered after all lesions have cleared. Steroids
should always be used with caution in the elderly because
these patients are at high risk of corticosteroid-associated
complications including diabetes, gastrointestinal bleed-
ing, hypertension, osteoporosis, immunosuppression, and
psychosis.

Recently, the use of dapsone, alone or as adjuvant therapy
with antiinflammatory agents has been reported to be effec-
tive in producing remission in a dose ranging between 100 and
200 mg daily (Grade C).26 Other agents with antiinflammatory
properties that have been used are minocycline or tetracycline
with nicotinamide. If dapsone and prednisone fail, immuno-
suppressive agents such as azathioprine, methotrexate, chlo-
rambucil, cyclosporine, cyclophosphamide, and mycopheno-
late mofetil may be necessary. Methotrexate at a dose of 5–10
mg/wk has been used as an efficacious steroid-sparing agent in
the elderly population with bullous pemphigoid (Grade C).27

It has been reported that intravenous immunoglobulin ther-
apy induced a long-term clinical remission in patients who had
refractory bullous pemphigoid (Grade C).26 The clinical course
of bullous pemphigoid varies dramatically. The 1-year mortal-
ity rate of 19% is primarily because of treatment complications
such as prolonged immunosuppression associated with steroid
treatment or secondary systemic infection.20 It is important
to institute timely diagnosis and treatment of this disorder
to improve the patient’s chance for remission. Treatment side
effects must also be closely monitored.

Lichen Simplex Chronicus

Lichen simplex chronicus is localized plaque formation
secondary to repeated scratching or rubbing of the skin
(Figure 33.5). The lesions tend to be violaceous to erythe-
matous and scaly with prominent skin lines. The lower legs,
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Figure 33.5. Lichen simplex chronicus. Hyperpigmented, scaly, pruritic plaques on the patient’s abdomen. See color plates.

wrists, ankles, posterior scalp, and folds behind the ears are
most commonly affected. The plaques tend to stabilize over
time with little change in color or size.

Tinea infections may resemble lichen simplex chronicus
and potassium hydroxide scraping should be done to rule out
infection if there is strong clinical suspicion. Treatment first
begins with helping the patient to stop scratching or rubbing
the affected area. Topical or intralesional steroids can be used in
addition to antihistamines to control the symptoms. Tar prepa-
rations and phototherapy have been used if other treatment
options fail. Anxiety and stress play a large role in aggravating
this condition. Reducing stressors or precipitating factors can
ameliorate this condition.

Psoriasis

Psoriasis is a chronic papulosquamous disease resulting in
sharply demarcated erythematous plaques covered by an adher-
ent silvery scale (Figure 33.6). If the scale is removed, punctate
bleeding points are revealed, known as Auspitz sign. Fewer than
3% of persons with psoriasis develop the disease after the age
of 60, and many patients with the disease have improvement of

symptoms as they age because of the decreased mitotic poten-
tial of the skin cells.6 The cause of this disorder is not well
understood, but abnormal T-lymphocyte function has been
implicated.

Plaque psoriasis is the most common type and is character-
ized by patches on the scalp, trunk, and limbs and may be worse
in areas of physical trauma (Köbner phenomenon), such as the
belt line. Guttate psoriasis is characterized by small red dots
on the trunk that frequently appear after an upper respiratory
infection, particularly streptococcal pharyngitis. These lesions
tend to resolve with antistreptococcal antibiotic therapy. Nail
psoriasis may cause pits in the nails, which may become yellow
and thickened, eventually leading to onycholysis.

Psoriatic arthritis affects approximately 5% of those with
skin symptoms.20 It is a monoarticular seronegative arthritis
most commonly affecting the distal interphalangeal, knee, and
foot joints. Treatment of the skin condition often results in
improvement of the arthritis.

The diagnosis of psoriasis is usually clinical but punch
biopsy may be performed to confirm diagnosis. Tests for
rheumatoid factor and erythrocyte sedimentation rate are usu-
ally normal. Uric acid levels may be elevated in psoriasis,
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Figure 33.6. Psoriasis. Inflamed, edematous skin lesions covered with a thick silvery white scale. See
color plates.

causing confusion with gout. Treatment includes topical tar
preparations, topical corticosteroids, and topical retinoids. For
recalcitrant cases and cases involving more than 20% of body
surface, phototherapy with UVB or photochemotherapy UVA,
and cytotoxic agents such as methotrexate and cyclosporine
may be used (Grade C).28

Rosacea

Rosacea is a chronic inflammatory disorder characterized by
erythema, telangiectasias, papules, and pustules erupting on
the cheeks, forehead, and nose. This disorder usually presents

between the fourth and sixth decade of life and is more common
in women. Rosacea can be exacerbated by stress, hormonal
fluctuations, spicy foods, alcohol, and sunlight.

There are four subtypes of rosacea, which help guide treat-
ment options. Subtype one is characterized by mild facial ery-
thema. These patients may respond to topical metronidazole
or azelaic acid.29 Breneman et al30 compared the efficacy of
once-daily use of metronidazole 1% cream with placebo and
demonstrated significant reductions in inflammatory lesions
at 4 weeks in the group using metronidazole (Grade B). In
patients who do not respond to metronidazole, vascular laser
or intense pulse light can be used. In subtype two, patients have
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Table 33.5. Topical Steroid Preparations

Potency Steroid Preparation Strength

Very high Clobetasol propionate

Halobetasol propionate

Cream or ointment 0.05%

Cream or ointment 0.05%

High Betamethasone
dipropionate

Betamethasone valerate

Fluocinolone acetonide

Halcinonide

Cream or ointment 0.05%

Ointment 0.1%

Cream 0.2%

Cream or ointment 0.1%

Medium Betamethasone valerate

Fluocinolone acetonide

Hydrocortisone valerate

Triamcinolone acetonide

Cream 0.1%

Cream or ointment 0.025%

Cream or ointment 0.2%

Cream, ointment, or lotion
0.1% or 0.025%

Low Hydrocortisone Cream, ointment, lotion
1%–2.5%

papules and pustules in addition to erythema. Treatment with a
combination of topical and systemic antibiotics is indicated.31

In subtype three severe irreversible thickening of the skin and
nose (rhinophyma) occurs. This is more common in men.
Treatment is with systemic antibiotics combined with ablative
lasers. Patients with subtype four have ocular symptoms of con-
junctivitis, eye pain, blepharitis and/or increased lacrimation.
These patients should be treated with systemic antibiotics and
artificial tears, and they should be referred to an ophthalmolo-
gist.

Seborrheic Dermatitis

Seborrheic dermatitis is a common chronic dermatosis char-
acterized by erythema and scaling of the scalp, central face,
and/or anterior chest. Lesions are yellow and greasy, forming
coalescing patches or plaques. They tend to flare in areas where
the sebaceous glands are most active.

The exact etiology of seborrheic dermatitis is unknown,
but the yeast species, Malassezia, has been correlated with out-
breaks of lesions.32 The elderly tend to have flares of disease
related to stress, sleep deprivation, fatigue, and climate changes.
Diagnosis can be made based on clinical appearance. Differen-
tial diagnosis includes psoriasis, rosacea, tinea infection, atopic
dermatitis, and candidiasis.32

Seborrheic dermatitis of the scalp can be treated with top-
ical steroids (Grade C).32 Antidandruff shampoos containing
ketoconazole, ciclopirox, selenium sulfide, salicylic acid, coal
tar, or zinc pyrithione used daily and left on for several minutes
improve success of treatment and decrease recurrence (Grade
B).31 Facial breakouts can be treated with topical calcineurin
inhibitors, tacrolimus ointment, or pimecrolimus cream
(Grade B).32 Recalcitrant facial breakouts can be treated with
once-daily ketoconazole in addition to once-daily desonide,

for a 2-week period (Grade B).32 Oral antifungal medications
are rarely indicated.

Stasis Dermatitis

Stasis dermatitis is an inflammatory condition that occurs sec-
ondary to venous stasis from vascular insufficiency (Figure
33.7). Fifteen to 20 million people older than the age of 50
years are thought to be affected by stasis dermatitis.33 As blood
vessels age there is decreased competence of valves resulting in
pooling of the blood in the lower extremities leading to edema,
varicose veins, and hyperpigmentation.

Stasis dermatitis is an eczematous dermatitis commonly
affecting the lower legs and ankles. The skin appears erythema-
tous, hyperpigmented, scaly, and fissured. Pruritus and itching
can lead to excoriated skin that is prone to infection and ulcer
formation. Severe exudative inflammation should be treated
with a wet dressing applied for 10–20 minutes twice daily.20

Topical antibiotic ointment can be used to treat superficial open
lesions, and oral antibiotics are reserved for more severe infec-
tions. Short term use of topical corticosteroids will help relieve
pruritus. Alleviation of dryness is critical in maintaining skin
integrity, which can be achieved by using petrolatum-based
emollients applied twice daily. After an acute flare is treated,
frequent elevation of the legs and use of compression stockings
are the mainstays of therapy.

INFECTIOUS SKIN CONDITIONS

Cellulitis

Cellulitis is an acute, expanding, suppurative skin infection that
involves the dermis and subcutaneous tissue (Figure 33.8). The
most common causative agents are group A Streptococcus and
Staphylococcus aureus (S. aureus). Erysipelas, on the other hand,
is a more superficial form of cellulitis, with prominent raised
borders and a distinct lymphatic involvement, which is often
referred to as “peau d’orange.” The etiology is almost always
group A Streptococcus.

The timely diagnosis of cellulitis is based on the recognition
of the distinctive clinical pattern, which is described as spread-
ing, hot, red and painful. The location is often in proximity
to an ulcer, eczematoid dermatitis or an interdigital erosion
secondary to tinea pedis.34 Cellulitis also commonly involves
an edematous limb, secondary to compromise of either the
lymphatic or venous circulation. The postmastectomy patient
who has lymphedema secondary to axillary node dissection
and radiation is at greater risk of ipsilateral upper extremity
cellulitis (Grade B).35 Likewise, coronary artery grafting proce-
dures requiring saphenous venectomy put the cardiac patient
at significant risk for recurrent leg cellulitis (Grade B).36

More direct precipitants of cellulitis include animal or
human bites, intravenous catheters, intravenous drug abuse,
and exposure to freshwater (Aeromonas hydrophila) seawater
(Vibrio vulnificus) pathogens. Older individuals with cirrhosis
are especially prone to the latter organism.37 Certain patients
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Figure 33.7. Stasis dermatitis. Hyperpigmented, thickened, edematous skin and subcutaneous tissue
bilaterally on this patient’s lower extremities. See color plates.

are especially prone to cellulitis secondary to pneumococ-
cal bacteremia including immunocompromised patients with
diabetes mellitus, alcoholism, systemic lupus erythematosus,
nephrotic syndrome, or dermatological cancers as well as those
who have undergone splenectomy. Thus blood cultures should
be promptly drawn in such patients if cellulitis develops.38 At
the time of initial examination, the clinician should exam-
ine for crepitant cellulitis, indicating a gas-forming organism
(clostridia, bacteroides, or peptostreptococci) as well as exten-
sive necrosis associated with gangrenous cellulitis (possibly

indicating mucormycosis in immunocompromised patients).
These last two conditions should prompt early radiological
examination and surgical consultation.

The history provided by the geriatric patient with cel-
lulitis generally includes a prodrome of malaise, fever, and
chills followed by the development of a red, hot, edematous,
poorly demarcated area, most commonly located on the lower
extremity. The clinician should be aware of atypical presenta-
tions in the elderly including delirium, anorexia, or lethargy.
Additional inquiry should focus on prior episodes of cellulitis
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Figure 33.8. Cellulitis of right lower extremity. Erythematous, hyperpigmented, edematous, tender, warm
pretibial skin in a patient with venous insufficiency. Pen lines indicate original and current border of infection.
See color plates.

with progressive venous insufficiency and lymphedema exac-
erbated by dependency, paraplegia, or congestive heart failure.
A concerning history of pain out of proportion to the extent of
the cellulitis in a toxic patient should sound the alarm for pos-
sible necrotizing fasciitis.39 This clinical presentation requires
prompt surgical consultation for emergency fasciotomy.40

The physical examination should focus on stability of the
vital signs and establishment of the perimeter of the cellulitis by
tracing it with a magic marker (Figure 33.8). A portal of entry
should be sought by inspecting for a “weeping” dermatitis,
an abrasion, an ulcer, or interdigital tinea pedis. The clinician
should also examine for associated conditions such as deep vein
thrombosis and local abscesses. Culture of the latter is especially
important to establish the presence of a specific bacterial eti-
ology such as methicillin-resistant S. aureus (MRSA), which
may require additional antibiotic treatment. It is also impor-
tant in the elderly patient to expand the differential diagnosis
to include gout, fixed drug eruption, giant urticaria, erythema
nodosum, and erythema migrans (Lyme borreliosis).41

The treatment of cellulitis is often empiric because of the
difficulty in establishing the microbiological etiology (see Table
33.6). Attempts at culturing infected skin with needle aspira-
tions or punch biopsies of the advancing border of cellulitis have
not proven helpful for determining the etiology. For instance,
the former technique yields a likely pathogen in only 29% of
cases, whereas the latter is positive in approximately 33% of the
cases (Grade D).42,43

Bacteremia occurs infrequently in patients with cellulitis.
In a study involving 272 patients, blood cultures were positive
in only 4%.44 Of the positive isolates, group A Streptococcus and
S. aureus together comprised 66%.

In addition to microbiological studies for cellulitis, the fol-
lowing radiological investigations may be indicated: plain x-
rays (rule out gas formation or foreign bodies), ultrasound (to
demonstrate local collections of drainable pus), Doppler stud-
ies (to rule out deep vein thrombosis), and magnetic resonance
imaging (to establish the diagnosis of necrotizing fasciitis or
osteomyelitis).

The majority of older patients with community-acquired
cellulitis are treated with empiric antibiotic therapy to provide
coverage against Streptococcus and S. aureus. Outpatient therapy
is generally sufficient for mild, uncomplicated cases. Hospital-
ization for intravenous antibiotics is recommended for patients
with severe cellulitis as manifested by fever, rapidly spreading
lesions, and significant comorbidities such as major organ fail-
ure, immunocompromise, or asplenia. Antibiotic treatments
are summarized in Table 33.4.45,46

The outpatient treatment of MRSA skin infection is gener-
ally surgical with incision and drainage of the associated furun-
cle or abscess whenever possible. For lesions less than 5 cm in
size this is usually all that is necessary; however, larger lesions
with associated cellulitis often require hospitalization for more
extensive surgical drainage and intravenous antibiotic therapy.
Table 33.4 lists inpatient and outpatient antibiotic therapies
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Table 33.6. Antibiotic Treatments for Cellulitis

Location and Type Strength of
Cellulitus of Treatment Antibiotic Dose Duration of Treatment Recommendation

Uncomplicated Outpatient, oral Cephalexin

Dicloxacillin

Augmentin

Azithromycin

500 mg q 6 h

500 mg q 6 h

500/125 mg tid

500 mg initial dose,
then 250 mg q day

5–10 day Grade B45

Inpatient, IV Penicillin G

Cephazolin

Nafcillin

PCN allergic

Vancomycin

Linezolid

1–2 million unit q 6 h

1.0 g q 8 h

2.0 g q 4 h

1.0 g q 12 h

600 mg q12 h

With clinical improvement,
can switch to oral

Grade B45

Grade B46,47

MRSA Outpatient Clindamycin

Bactrim

Doxycycline

Linezolid

300 mg q 6 h

2 DS tabs bid

100 mg bid

600 mg bid

5–10 day Grade B45

Inpatient Vancomycin

Linezolid

1.0 g q 12 h

600 mg q 12 h

With clinical improvement,
can switch to oral

Grade B46,47

Prophylaxis for
recurrent cellulitis

Outpatient Penicillin G

Erythromycin

250 mg bid

250 mg bid

Several months Grade C49

for MRSA.45,46 Regarding linezolid, it is important to note
that its use is limited because of expense and hematological
toxicities.47

The diabetic patient with cellulitis complicated by foot
ulcer deserves special attention. This entity is generally associ-
ated with long-standing sensory neuropathy followed by exces-
sive, unappreciated trauma. It is often complicated by periph-
eral arterial insufficiency. Additional assessment of deep ulcers
for associated osteomyelitis or abscess should be considered.
Multiple pathogens, including MRSA, aerobic Gram-negative
bacilli and anaerobes necessitate broad spectrum antibi-
otic coverage (ampicillin/sulbactam, imipenem-cilastatin, or
meropenem).48 Adjunctive treatment considerations should
include debridement of the ulcer, relief of pressure-related
trauma, and peripheral vascular evaluation.

In addition to antibiotics, the comprehensive care of the
geriatric patient with cellulitis includes cool saline compresses,
elevation of the affected limb, and immobilization. It is also
standard care to document regression of the perimeter of the
cellulitis, resolution of the fever, and the presence or absence of
any local collection of pus. Any dermal port of entry should be
identified and treated accordingly. This would include the use
of antifungals for interdigital tinea pedis, topical steroids for the
patient with eczema, and compression stockings or Unna boots
for patients with venous insufficiency. Long-term prophylactic
antibiotic treatment for recurrent episodes of cellulitis in the

same anatomical location has been successful in some cases
(Table 33.4).49

In summary, cellulitis in the geriatric population requires
prompt evaluation and detailed decision making. Gram-
positive organisms, S. aureus, and Streptococcus spp. are the
most common offenders. Antibiotic therapy is most often
selected on an empiric basis. The diabetic patient with a foot
ulcer mandates special attention to establish a microbiological
diagnosis and rule out osteomyelitis. The warning signs for gas
gangrene and necrotizing fasciitis should be sought in severely
ill patients. Portals of entry should be routinely identified and
treated. Chronic venous insufficiency and lymphedema of an
extremity can be mechanically reduced using elevation, sup-
port stockings, and compression sleeves. Long-term antibiotic
therapy is a consideration for recurrent bouts of cellulitis.

Herpes Zoster

Herpes zoster, or shingles, is a reactivation of the varicella zoster
virus (VZV) and is characterized by an acute vesicular eruption
occurring in a dermatomal distribution (Figure 33.9). It most
commonly resides in the sensory dorsal root ganglion following
the primary VZV infection, chickenpox. Zoster is most often an
illness of older adults, and is associated with a waning of cell-
mediated immunity.50 The latter parallels the aging process
and becomes progressively diminished in adults older than
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Figure 33.9. Herpes zoster of the left T2 and T3 dermatomes. Groups and clusters of vesicles on an erythematous, edematous base. See
color plates.

60 years. In predisposed persons zoster may be triggered by
electrocautery, trauma, corticosteroids, local irradiation, and
surgery (especially neurosurgery).51,52

The cumulative lifetime incidence of herpes zoster in the
United States is 10%–20% of the population; the highest inci-
dence is found in the elderly group.50,53 A second episode will
be experienced by 4% of the population.54 In the course of 1
year, a family physician will diagnose four cases of herpes zoster,
and over a 3-year span will see at least one case of postherpetic
neuralgia (PHN).55

The natural history of herpes zoster includes a prodrome, an
acute phase, and occasionally a chronic pain syndrome (PHN).
The prodrome is heralded by several days of malaise, fever, and
stabbing pain in the dermatomal distribution. The thoracic
and lumbar areas are most commonly involved. During the
acute phase, grouped vesicles or bullae appear in a dermatomal
pattern, which may become hemorrhagic or pustular over the
next 3–5 days. The lesions gradually crust over by 7–10 days as
infectiousness diminishes. In most cases complete resolution
takes place over 3–4 weeks. If the acute episode does not resolve
then PHN develops, which is a burning, neuropathic pain or

allodynia (dysesthesia after light touch over the affected der-
matome). Most experts temporally define PHN as pain that
persists for longer than 1 month after the resolution of the
rash. This may occur in 10%–15% of patients. Those older
than age 60 years comprise 50% of patients with PHN.56,57

Extracutaneous complications of zoster include PHN
(7.9%), bacterial superinfection (2.3%), ocular complications
(1.6%), motor neuropathy (0.9%), meningitis (0.5%), and her-
pes oticus (0.2%).58 The ominous occurrence of herpes zoster
ophthalmicus stems from reactivation of latent virus in the
trigeminal ganglion involving the V1 dermatome. Involve-
ment of the frontal branch can result in ocular complications
(corneal ulcers, keratitis, scleritis, uveitis, neuritis, and glau-
coma) in 50%–72% of patients.59 The clinician should look for
Hutchinson sign, papules, or vesicles on the tip and side of the
nose, which involves the dermatome supplied by the nasocil-
iary branch of the ophthalmic nerve and portends corneal
involvement in 75% of cases.60 Early initiation of antiviral
therapy can be sight saving.61 Another ominous cranial neu-
ropathy that can result in deafness, the Ramsay–Hunt syn-
drome (Herpes Zoster Oticus), is marked by the triad of ear
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pain, ipsilateral facial paralysis, and vesicles in the area of the
auditory meatus.62

The differential diagnosis of herpes zoster in the prodromal
phase, which is characterized by severe pain without rash, can be
confusing. Depending on the dermatome, possibilities include
acute entities in diverse organ systems such as cardiac, central
nervous system, or pleural disease. The multiple etiologies of an
acute abdomen must also be considered. The eruption of zoster
itself must be distinguished from other herpetic infections,
allergic contact dermatitis, insect bites, burns, and other skin
infections.

The diagnosis of zoster in the older patient is generally
based on the characteristic appearance of the vesicular lesion
in a dermatomal distribution in the setting of antecedent pro-
dromal pain. In questionable cases, a Tzanck smear utilizing
Wright stain looking for multinucleated giant cells is often use-
ful. A viral culture to distinguish VZV from herpes simplex can
be performed but these are costly and technically difficult. A
more sensitive test is the direct immunofluorescence assay that
distinguishes VZV from herpes simplex (Grade B).63

Prompt antiviral treatment of herpes zoster in the elderly
patient promotes rapid healing of lesions, diminishes severity
and extent of acute pain, and lessens complications, especially
PHN. Treatment should be initiated within 72 hours of the
onset of the vesicular dermatomal eruption. Late exceptions to
this timeframe can be made for those at increased risk of PHN
who still show signs of ongoing vesicle formation even after 72
hours.

Acyclovir (ACV) has been shown to be effective in ran-
domized controlled trials (RCTs) in a dosage of 800 mg five
times daily.64 In patients older than 50 years, ACV proved more
effective than placebo both in terms of reducing the acute pain
and diminishing PHN by 46% after 6 months (Grade A).65,66

Valacyclovir (which is converted in vivo to ACV) has three
to five times the bioavailability of ACV. The simpler dosing
schedule (1 g three times daily) allows for improved com-
pliance. In a clinical trial involving patients older than 50
years of age with acute herpes zoster, valacyclovir was supe-
rior to ACV in terms of resolution of the acute pain (38 days
vs. 51 days for the ACV group) and reduction of the dura-
tion of PHN at 6 months (19% vs. 26% for the ACV group)
(Grade A).67

Famciclovir (500 mg three times daily) has proved superi-
ority over placebo in an RCT of patients who were age 50 years
or older. The rate of healing of acute lesions was accelerated and
the duration of PHN (63 vs. 163 days on placebo) was reduced
in the famciclovir recipients (Grade A).68

All three antiviral agents are beneficial in the outpatient
treatment of herpes zoster in the older population. Ease of
administration and improved pharmacokinetics favor valacy-
clovir and famciclovir over ACV. There are indications for intra-
venous administration of ACV (10 mg/kg, three times daily for
7 days) for critically ill patients with ophthalmic zoster, dissem-
inated zoster, transplant recipients, and patients with advanced
acquired immunodeficiency syndrome. Although these drugs
are safe and well tolerated, dose adjustments must be made if

the creatinine clearance falls below 60 mL/min, which often
occurs in the elderly patient.69

Corticosteroid therapy, combined with ACV, has been stud-
ied in two RCTs for the treatment of acute zoster.70,71 Statis-
tically significant benefit was demonstrated in the reduction
of acute pain and the rate of healing of acute lesions in the
group receiving the combination therapy;71 however, there was
no difference in PHN at 6 months. The authors noted that
corticosteroid therapy is contraindicated in patients at risk
for steroid toxicity (diabetes mellitus, glaucoma, hypertension,
and gastritis). Therefore, consideration for corticosteroids in
combination with antiviral therapy should be reserved for the
reduction of the intensity and duration of pain in the acute
phase only (Grade C).71

PHN is especially problematic for the elderly patient with
a reported incidence as high as 43% in some populations older
than 50 years.72 It is known that the timely administration of
antivirals during the acute phase of herpes zoster does reduce
the duration of PHN. Other therapeutic approaches including
antivirals combined with tricyclics or anticonvulsants admin-
istered early in the acute phase have been unsuccessful and are
not recommended (Grade D).73,74 Evidence-based treatment is
lacking for PHN of less than 6 months duration, which in most
cases resolves spontaneously.75 For PHN extending beyond this
6-month timeframe a practice parameter, written by the Amer-
ican Academy of Neurology, endorses tricyclic antidepressants,
gabapentin, pregabalin, opioids, and lidocaine patches, as treat-
ments that are more effective than placebo (Grade B).76 A sec-
ond earlier systematic review made similar recommendations
and also included intrathecal steroid therapy as a consideration
for severe refractory cases (Grade B).77

The most optimistic development in the last few years has
been the pioneering and testing of a zoster vaccine (Oka/Merck
VZV vaccine), which has been shown to reduce both the inci-
dence of acute zoster and postherpetic complications in the
elderly population.75 This vaccine is designed to boost the cell-
mediated immunity for VZV in the seropositive elderly patient
population. The Shingles Prevention Study Group, as reported
by Oxman and colleagues, conducted a nationwide 3-year RCT
to study the effectiveness of the vaccine among 38,000 men
and women who were 60 years of age or older. After a 3-year
follow-up the incidence of herpes zoster and PHN was reduced
in the vaccinated group by 50% and 67%, respectively (Grade
A).75 The Food and Drug Administration recently approved
the vaccine, Zostavax (Merck), which is intended for use in
immunocompetent patients older than 60 years to reduce the
incidence of herpes zoster and its complications.

In summary, primary care providers should be able to make
a confident clinical diagnosis and render timely antiviral ther-
apy for uncomplicated herpes zoster infections. The addition
of corticosteroids to the antiviral regimen may be useful during
the acute phase of the zoster outbreak. In the elderly patient the
clinician should be especially alert for ocular complications,
widely disseminated disease, and secondary bacterial infec-
tions. The recently approved zoster vaccine is safe and effective,
and should provide protection for patients older than age 60.
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Figure 33.10. Scabies. Intensely pruritic papules in a patient with a prolonged scabies infestation. See color plates.

Scabies

Scabies is a commonly encountered infestation in the geri-
atric population. It is highly contagious and characterized by
intensely pruritic, serpiginous burrows, and papules typically
located in the finger webs, wrists, axillae, external genitalia,
nipples, and buttocks (Figure 33.10). The incidence is notably
rising in the institutionalized, debilitated, vulnerable nursing
home patient.78 The prevalence is in excess of 300 million cases
annually. The definitive pathogenesis is a type IV hypersensi-
tivity reaction to the mites, Sarcoptes scabiei, their eggs, saliva,
or scybala (feces). Classic scabies involves the invasion of 10–
15 adult mites on a host, whereas the highly contagious form,
known as “crusted or keratotic” or “Norwegian scabies,” can
represent an infestation with literally thousands to millions
of mites. The latter cases are generally found in mental insti-
tutions, homeless shelters, and understaffed nursing homes.79

Often such patients can serve as the index patient for scabies
epidemics.80

The differential diagnosis of scabies is extensive. It is impor-
tant to consider other dermatological conditions such as atopic

dermatitis, pruritus secondary to metabolic disease, impetigo,
delusional parasitosis, prurigo nodularis, vasculitis, papular
urticaria, and secondary syphilis. Definitive diagnosis rests in
identifying the mite or its scybala on microscopic examination.
Skin scrapings are obtained by scraping the lateral edge of a
suspicious burrow or papule. The skin sample is then covered
with mineral oil and examined under the low power of a light
microscope. A clinical diagnosis can be made based on the clas-
sic history of intense pruritus, especially at night, and typical
skin findings in the setting of crowded living conditions or
sexual exposure.

Treatment should be prescribed for infected individuals
and their close physical and sexual contacts after the mite, its
eggs, or excreta have been identified, or a clinical diagnosis
has been established. Of the available topical treatments in the
United States, 5% permethrin cream (Elimite or Acticin) is
the first-line therapy that has the endorsement of the Cen-
ters for Disease Control and Prevention (CDC) (Grade A).81

Application at bedtime should scrupulously cover head-to-toe,
including scalp, hands, groin, and under nails and should be
left on for 8–12 hours. A repeated treatment is recommended
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1 week later. Lindane 1% cream is considered a second- or
third-line alternative;80 however, it is associated with neurotoxic
side effects (seizures, vertigo, and irritability) that has limited
its use. The CDC recommends crotamiton 10% cream as a
second-line topical agent or, in some circumstances, oral ther-
apy with ivermectin (200 μg/kg).81 Because topical treatments
are inconvenient and poorly tolerated by some elderly patients,
oral ivermectin is an acceptable alternative. The findings of
one randomized trial comparing ivermectin with 5% perme-
thrin demonstrated that a single dose of ivermectin resulted
in a cure rate of 70% compared with one application of per-
methrin, which had a 98% cure rate. A second dose of iver-
mectin, however, given 2 weeks later, boosted the cure rate to
95% (Grade A).82 Thus, the success rates of the two treatments
are similar with the ease of administration favoring oral iver-
mectin. This may be especially useful for some elderly patients
for whom the inconvenience and cost of topical applications
of permethrin may represent a barrier to treatment. Another
possible indication for ivermectin is in the immunocompro-
mised patient with “crusted” or “Norwegian scabies.” In addi-
tion to keratolytics and antimite agents such as permethrin,
ivermectin in repeated dosages can be useful.83 Because it is a
potential neurotoxin, ivermectin should not be administered
to adults who may not have an intact blood–brain barrier.
Ivermectin does not yet have FDA approval for treatment of
scabies.83

An assessment of response to therapy for scabies should
routinely be made at 14 and 28 days. If continued pruritus
remains a problem, then an alternative diagnosis, such as irri-
tative dermatitis, should be sought or a relapse of scabies should
be considered and treated accordingly.

In summary, scabies is a common problem in the elderly.
In addition to the index patient, household members and sex-
ual contacts should be treated even if they are asymptomatic.
The CDC has approved permethrin cream as first-hand therapy
with crotamiton cream, or oral ivermectin, as suitable alterna-
tives.

Onychomycosis

Onychomycosis is an inclusive term describing fungal infec-
tions of the nail caused by dermatophytes (tinea unguium) in
the majority of cases, but other fungi including nondermato-
phyte molds and Candida may be implicated. The majority
of cases are caused by the dermatophyte species, Trichophy-
ton rubrum. The geriatric population is especially vulnerable
to these infections because of decreased epidermal regenera-
tion and a diminished rate of nail growth.84 A Canadian study,
focusing on patients presenting for care in the offices of one
family doctor and three dermatologists, found the prevalence
of onychomycosis to be 8%.85

The classic physical finding is a brownish-yellow or whitish
discoloration caused by the deposition of keratinaceous debris
at the distal or lateral edge of the nail (Figure 33.11). This typ-
ical presentation of tinea unguium is termed distal and lateral

subungual onychomycosis. In a retrospective Italian study of
4,046 cases of nail fungus, 98% were distal.86 With the accumu-
lation of extensive subungual keratotic material, the distal nail
plate separates from the bed, predisposing to secondary bac-
terial invasion. This is especially pernicious for elderly diabetic
or immunocompromised patients who are subject to recurrent
cellulitis with the threat of osteomyelitis and limb loss.

The positive documentation of fungi is necessary prior to
the initiation of expensive, long-term antifungal therapy. This is
important because other etiologies of nail dystrophy can mimic
onychomycosis in 50% of cases.85 The differential diagnosis
should include psoriasis, irritant dermatitis, trauma, senile
ischemia or onychogryphosis, lichen planus, and Reiter syn-
drome. Mycological confirmation should be sought for defini-
tive diagnosis by using one or several of the following: potas-
sium hydroxide examination, culture (on Sabouraud medium),
or nail plate biopsy with period acid–Schiff stain.87 The latter
is the most reliable technique.

In addition to debridement of dystrophic nails, costly and
lengthy courses of oral antifungal medications are available.
These should be reserved for patients with complications of
tinea unguium including recurrent cellulitis, paronychia, pain
from pressure on the nail bed, and disfiguring physical appear-
ance.

Successful therapy for tinea unguium almost always
requires an oral antifungal agent (see Table 33.7). The older
drug, griseofulvin, was associated with a disappointing cure rate
of 25% after 1 year of therapy, and now has limited use.88 It has
been replaced by newer therapies including itraconazole and
terbinafine. Itraconazole, a fungistatic azole, can be adminis-
tered in a fixed dosage or by pulse dosing. Terbinafine is admin-
istered in a dosage of 250 mg/day for 2–3 months depending on
the site of infection. Dosing schedules for both drugs are listed
in Table 33.7. Long-term mycological cure rates were superior
with terbinafine compared with itraconazole according to one
review study (Grade B).89

In addition to indications for prescribing antifungal agents,
the clinician should be aware of drug interactions and labora-
tory monitory. Itraconazole is a potent inhibitor of CYP3A4 and
can be associated with a number of serious drug–drug interac-
tions. On the other hand, terbinafine is linked to a few minor
interactions and there are no drugs that are contraindicated for
concomitant use. Liver function tests should be performed at
baseline and again at 4 and 8 weeks when prescribing a course
of itraconazole. These tests should be monitored only once at
6 weeks when ordering a 3-month course of terbinafine.

In summary, tinea unguium occurs more frequently in
older individuals who are at greater risk for significant com-
plications, including cellulitis, osteomyelitis, and loss of limb.
Laboratory confirmation of fungal infection is required prior
to authorization of extended antifungal therapy by most U.S.
insurance companies. According to most head-to-head studies,
terbinafine appears superior to itraconazole in terms of long-
term clinical outcomes.90 Terbinafine also has a better safety
profile with fewer serious drug interactions.
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Figure 33.11. Onychomycosis. Dystrophic, discolored nails with an accumulation of white keratinaceous debris under the distal and lateral
nail plate. See color plates.

SKIN CANCERS

Cancer of the skin (including melanoma and nonmelanoma
skin cancer) is the most common of all cancers, probably
accounting for more than 50% of all cancers.91 The number
of premalignant and malignant skin cancer cases has increased
dramatically in the last two decades secondary to increased
UVR exposure, an aging population, and increased detection.92

It is estimated that there will be more than 1 million cases of
nonmelanoma cancers diagnosed in the year 2006.91 Most of
these cancers, approximately 800,000–900,000 are basal cell
cancers. Squamous cell cancers account for approximately
200,000–300,000 cancers. Melanoma accounts for approxi-
mately 4% of skin cancer cases, but causes a large majority
of skin cancer deaths. Death from nonmelanoma skin cancers
is uncommon, causing approximately 1,000–2,000 deaths per
year.91 Early recognition of premalignant and malignant skin
lesions can prevent significant morbidity and mortality.

Although a total-body skin examination by a clinician is
the most commonly advocated screening test for skin can-

cer, there are no randomized trials or case-control studies that
have shown that screening is associated with improved clini-
cal outcomes such as reduced morbidity and mortality from
skin cancer, even in high-risk patients (Grade I).93 The Ameri-
can Cancer Society recommends skin examination as part of a
cancer-related checkup every 3 years for people between 20
and 40 years, and on a yearly basis for anyone older than
40 years.

Although benefits from screening are unproved, clinicians
should be aware that fair-skinned men and women older than
65 years, patients with atypical moles, patients with more than
50 moles, and patients with a family history of melanoma
represent groups that are at substantially increased risk for
melanoma. Clinicians should remain alert for skin lesions with
malignant features noted in the context of physical examina-
tions performed for other purposes. Asymmetry, border irreg-
ularity, color variability, diameter greater than 6 mm (A, B,
C, and D), or rapidly changing lesions are features associated
with an increased risk of malignancy. Suspicious lesions should
undergo biopsy (Grade A).
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Table 33.7. Oral Antifungal Agents for Tinea Unguium

Itraconazole

Fixed dosing

Fingernail: 200 mg/day for 6 wk

Toenail: 200 mg/day for 12 wk

Pulsed dosing

Fingernail: 200 mg bid for 1 wkmo for 2 mo

Toenail: 200 mg bid for 1 wkmo for 3 mo

Terbinafine

Fingernail: 250 mg/day for 2 mo

Toenail: 250 mg/day for 3 mo

Premalignant Lesions

Actinic keratoses, also known as solar keratoses, affect 60% of
light-skinned individuals older than 40 years of age.92 They are
regarded as precursors to squamous cell cancers, and as such,
are the most common premalignant skin lesions; however, a
growing body of evidence suggests that actinic keratoses may
actually represent early squamous cell carcinomas. The devel-
opment of actinic keratoses is related to chronic UVR expo-
sure and associated with an increased risk for basal cell car-
cinoma and malignant melanoma. Although actinic keratoses
are considered premalignant lesions, the majority resolve with-
out treatment; however, approximately 60% of squamous cell
carcinomas develop from actinic keratoses.92

Actinic keratoses appear as poorly circumscribed, some-
times scaly, erythematous papules or plaques on sun-exposed
areas such as the face, ears, and dorsum of the hands and arms.
They usually feel rough and are more often easily palpated
than seen. Some may have an overlying thick, hard growth
known as a cutaneous horn. Lesions on the lips are called actinic
cheilitis.

Actinic keratoses are usually treated to prevent progression
to squamous cell carcinoma and to decrease discomfort. They
respond to a variety of locally destructive treatments includ-
ing cryotherapy with liquid nitrogen, topical acids, topical 5-
fluorouracil, or excision. When there is diffuse disease, topi-
cal 5-fluorouracil can be effective. Creams or solutions of 5-
fluorouracil can be applied once or twice a day over the entire
sun-damaged area for approximately 2 weeks until the onset of
tender, red, and ulcerated skin. Treatment is then discontinued,
and healing occurs over another few weeks. Other therapies
include peels, laser resurfacing, curettage, and photodynamic
treatments.

Bowen’s disease is a form of squamous cell carcinoma. It is a
localized squamous cell carcinoma in situ. Sun exposure usually
underlies the development of Bowen’s disease; however, other
etiologies include arsenic exposure and HPV. Lesions consist
of persistent, erythematous, scaly plaques with well-defined
margins. Treatments are similar to those for AKs.

Lentigo maligna, or Hutchinson freckle, are premalignant
lesions that may give rise to lentigo maligna melanoma. Lentigo
maligna consist of pigmented macules, usually greater than
1 cm in diameter with irregular borders on sun-exposed skin.
Lesions gradually expand in a superficial growth phase. Nodule
development indicates conversion to malignant melanoma.
The risk of conversion to melanoma by age 75 is approxi-
mately 1%–2%.6 Treatment options include cryotherapy or
laser therapy; however, both procedures have high recurrence
rates.

Malignant Lesions

Basal Cell Cancer
Basal cell carcinoma is the most common skin cancer and

is responsible for approximately 75% of skin cancers diag-
nosed each year.91 Its incidence is increasing worldwide by
up to 10% a year.94 White individuals in North America have
a lifetime risk of approximately 30% of developing a basal cell
carcinoma.94 Although mortality from basal cell carcinomas is
low, this malignancy causes considerable morbidity and bur-
den on health care services.95 Risk factors for basal cell carci-
noma include fair complexion, light hair and eye color, freck-
ling or sunburn in childhood, family history of skin cancer,
immunosuppression, exposure to radiation, and ingestion of
arsenic.94

Basal cell carcinomas are derived from the basal layer of
keratinocytes, which is the deepest cell layer of the epidermis.
They usually develop in sun-exposed areas, with 80%–85% on
the head and neck.94 Basal cell carcinoma is slow growing. It
is highly unusual for a basal cell cancer to spread to lymph
nodes or to distant parts of the body. If a basal cell cancer is
left untreated, however, it can invade underlying tissues and
destroy bone or cartilage, especially around the eyes, nose, and
ears.96 Patients with a history of basal cell cancer are at increased
risk for subsequent skin cancers.94

The hallmark of basal cell carcinoma is a waxy, translucent,
or pearly appearing papule (Figure 33.12).96 These lesions typ-
ically have rolled edges and telangiectasias on the surface. As
they enlarge, they can develop an ulcerated center called a
rodent ulcer. The clinical subtypes are described as nodular or
cystic, pigmented, sclerosing or morpheic, or superficial, each
having slightly different characteristics. Pigmented basal cell
carcinomas can easily be confused with melanoma. Sclerosing
or morpheic basal cell carcinomas can appear as flat, atrophic
lesions with indistinct borders. They are often the most aggres-
sive subtype.94

Enlarging or symptomatic lesions that are not clearly
benign should be excised or undergo biopsy to determine
appropriate treatment (Grade A). Raised lesions can be sam-
pled easily with a simple superficial shave biopsy. Small lesions
may be entirely excised with a punch biopsy. An elliptic excision
may be selected in areas in which tissue loss and cosmesis with
a linear scar is acceptable. Large lesions or flat lesions can be
sampled with a punch biopsy. Pigmented or lesions suspicious
for melanoma should be completely excised (Grade A).96
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Figure 33.12. Basal cell carcinoma. Pearly, erythematous papule with raised edges and telangectasias on the surface. See color plates.

Basal cell cancers are usually treated with simple excision
or electrodesiccation and curettage (Grade A). Other treat-
ments include cryotherapy, photodynamic therapy, radiother-
apy, and topical use of 5-fluorouracil or imiquimod (Aldara).
Evidence-based guidelines have not been developed because
of difficulty comparing outcomes data when results are not
reported uniformly.97 The choice of treatment options is based
on multiple variables, such as patient factors (age, sex, and
general health), tumor characteristics (size, location, and his-
tological subtype), as well as the treating physician’s preference
and available resources.98

High-risk basal cell carcinomas are best treated with Mohs
micrographic surgery to eradicate the tumor, prevent recur-
rence, and spare tissue (Grade A). Mohs micrographic surgery
is a specialized technique utilizing serial sections for histolog-
ical analysis until all margins are clear. Indications for Mohs
micrographic surgery include high-risk anatomical location
(eyelids, nose, ears, lips, genitalia, and fingers), large tumors
(≥20 mm in diameter), recurrent tumors after previous exci-
sion or destruction, tumors occurring in sites of previous radi-
ation therapy, tumors with aggressive histological patterns,
tumors in immunosuppressed patients, and tumors with

clinically indistinct margins or with positive margins after
resection.98,99

Squamous Cell Cancer
Squamous cell cancer is the second most common skin

cancer and accounts for approximately 10%–30% of all skin
cancers.91 They commonly appear on sun-exposed areas of the
body such as the face, ear, neck, lip, and dorsum of the hands.
Squamous cell cancers arise from more superficial layers of
keratinocytes in the epidermis. Keratinocyte damage leading to
squamous cell cancer results from repeated exposure to UVR,
especially in susceptible persons. Sixty percent of squamous
cell carcinoma lesions arise from existing actinic keratoses.92

Squamous cell carcinoma can also develop in scars or skin
ulcers. Common risk factors for the development of squamous
cell cancer include advanced age, light complexion, and chronic
sun exposure. Other risk factors include immunosuppression,
environmental exposures to arsenic, thermal burns, radiation
treatment or x-rays, and chronic infection with oncogenic HPV
subtypes.

Squamous cell carcinoma lesions typically grow slowly and
superficially; however, they tend to be more aggressive than
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basal cell cancers. Squamous cell carcinoma lesions are more
likely to invade local tissues beneath the skin. Although uncom-
mon, squamous cell carcinomas are slightly more likely to
spread to lymph nodes or distant parts of the body. They may
metastasize approximately 2%–5% of the time.6

Squamous cell carcinomas may have a variety of appear-
ances, and any nonhealing nodule or plaque should arouse
suspicion. Squamous cell cancers can be scaly like actinic ker-
atoses, but they tend to be thicker, larger, and more erythema-
tous. Lesions may be described as a patch, plaque, or nodule.
Their surface may be keratotic, ulcerated, or crusted. The bor-
ders often are irregular and bleed easily.96

Squamous cell carcinomas usually are treated with the same
modalities as basal cell cancers; however, studies examining
various treatments for squamous cell carcinomas are lacking.

Melanoma
Although melanoma accounts for only 4% of all skin can-

cers, it is responsible for 80% of deaths from skin cancer.100

Furthermore, only 14% of patients with metastatic melanoma
survive for 5 years.100 Melanoma is the sixth leading cause
of cancer death in the United States. The incidence of melanoma
increases by 4.1% per year, faster than any other malignancy.101

Melanoma is much more common in Caucasians than in
nonCaucasians. The most significant risk factors for melanoma
are a family history of melanoma, multiple benign or atypical
nevi, and a previous melanoma.100 Other risk factors for the
development of melanoma have been identified, including
exposure to UVR (especially during childhood), sun sensitivity,
white skin, fair complexion, light eyes, tendency to freckle, large
congenital nevi, and immunosuppression.101 Although sun
exposure is a risk factor for melanoma, cutaneous melanomas
can arise in areas of the body not exposed to the sun.

There are four types of melanoma, the incidence of all
of which increase with age. The four types include superfi-
cial spreading, nodular, lentigo maligna, and acral-lentiginous.
Superficial spreading melanoma accounts for approximately
60%–70% of all melanomas and is the most common form in
the elderly.6

Suspicious lesions should undergo biopsy, optimally with
an excisional biopsy with 1–2-mm borders (Grade A). Shave
biopsies should not be used if melanoma is suspected because
prognosis is related to tumor thickness at the time of excision
rather than to histological type (Grade D). An incisional or
punch biopsy is appropriate when the suspicion for melanoma
is low, when the lesion is large, or when it is impractical to
perform an excision (Grade B).102

The Breslow thickness of a tumor is measured from the top
of the viable epidermis to the point of deepest invasion. Depth
of less than 0.76 mm is associated with a 96% 5-year survival
rate, whereas tumor depth of more than 4 mm is associated with
47% 5-year survival rate.92 Other factors associated with poor
prognosis include advanced age, anatomical site, male sex, and
ulceration.92 In the elderly, melanoma tends to be diagnosed
at a later stage and is more likely to be lethal than it is in the
general population.93 As metastatic melanoma is usually fatal,

cure depends on early diagnosis and excision while the tumor
has not deeply invaded the dermis.

After melanoma is confirmed, patients must undergo
complete excision of the tumor or tumor site (Grade A).
Resection is curative for local disease. After wide excision, treat-
ment depends on staging. Staging systems grade the local lesion,
nodes, and metastases to determine the treatment approach.
Long-term prognosis and recurrence rates correlate closely
with thickness of local tumor at time of diagnosis. Patients
who are diagnosed with nonulcerated melanoma less than
1 mm deep are unlikely to have nodal metastasis. Thicker
melanomas, at least 1 mm deep, are suspect for possible lymph
node metastases. Any palpable local lymph node gives cause
for regional lymph node dissection. If no nodes are palpa-
ble, the benefit of sentinel, elective, or complete lymph node
dissection approaches have not been proved, and are consid-
ered experimental.92 Sentinel lymph node biopsy has, how-
ever, become the standard of care for nodal staging in patients
with intermediate thickness melanoma (1–4 mm) and clin-
ically negative nodes. Patients with metastatic tumor in the
sentinel lymph node and those who have clinically evident
nodal metastasis often undergo therapeutic lymph node dis-
section of the entire draining nodal basin. When there are
metastases, the prognosis is poor, and the treatment options
do not typically afford a great deal of extension of life. Thera-
pies include chemotherapy, immunotherapy with vaccines and
immune system stimulators, and radiation for local palliation.92
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INTRODUCTION

The 2004 death of actor/director, Christopher Reeve, at the age
of 52 years from heart failure secondary to an infected pressure
ulcer underscores the importance of effective pressure ulcer pre-
vention, treatment, and management strategies.1 Septic infec-
tions are associated with pressure ulcers and age-adjusted mor-
tality rate calculations are 3.79 per 100,000 population (95%
confidence interval [CI] 3.77–3.81).2 The incidence of pressure
ulcers vary greatly. In the acute care setting, incidence ranges
from 0.4%–38% and in nursing homes prevalence rates range
from 2%–23.9%.3

Pressure ulcers add significantly to health care costs and
patient suffering. Beckrich and Aronovitch4 estimated that
pressure ulcers cost the U.S. health care system $5–$8 billion
(1999 dollars). Patients describe, “endless pain,” isolating them-
selves from others, and fear of odors emanating from pressure
ulcers.5

More than 95% of pressure ulcers develop on the lower
half of the body with the greatest number in the heaviest
part, the pelvic girdle.6 Approximately one quarter of adult
Americans have a pressure ulcer at the time of their death.7

Because of the high prevalence and incidence of pressure ulcers
and their complications, costs to the health care system, pain
and suffering for affected adults, and caregiver burden, efforts
are being made to reduce pressure ulcer rates. One of the
goals of Healthy People 2010 is to “reduce the proportion
of nursing home residents with current diagnosis of pressure
ulcers.”8

The purpose of this chapter is to discuss evidence-based
literature regarding the prevention and treatment of pressure
ulcers in older adults and the need for an interdisciplinary team
approach in pressure ulcer care.

BACKGROUND

Skin, the body’s largest organ, comprises 10%–15% of body
weight and serves to maintain thermoregulation, prevent infec-
tion and water loss, and act as a protective covering to under-
lying tissues and structures of the human body.9 The skin also
mirrors the health of the human organism, and the concept of
skin failure has been proposed.9 In this chapter, acute skin fail-
ure was defined as an event that occurs during a critical illness
in which skin and underlying tissue die.9 For example, a person
not considered at risk for pressure ulcer formation could expe-
rience an event such as sepsis, trauma, or myocardial infarction
whereby volume depletion results in low blood pressure, which
would affect blood flow to the skin. In such events, body parts
may be subjected to prolonged pressure that occludes blood
flow to tissue; localized ischemia can occur and overt changes
to the skin can result.10 In addition, development of pressure
ulcers is related to immobility and malnutrition.9

In addition to changes in a person’s medical condition,
other factors play a role in pressure ulcer development. In a
study with nursing home residents admitted without a pres-
sure ulcer but with a Braden scale score of less than or equal to
17 (indicating risk of developing a pressure ulcer), the amount
of direct care time by registered nurses was associated with
fewer pressure ulcers.11 Therefore, factors beyond characteris-
tics of the person can influence the development of pressure
ulcers.

Pressure ulcers are considered a quality indicator of nursing
care in the acute-care setting.12 In addition, long-term care
facilities must ensure that “a resident who enters the facility
without pressure sores does not develop pressure sores unless
the individual’s clinical condition demonstrates that they were
unavoidable.”13
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Table 34.1. Pressure Ulcer Stages

Stage I Intact skin with nonblanchable redness of a
localized area usually over a bony prominence.
Darkly pigmented skin may not have visible
blanching; its color may differ from the
surrounding area.

Stage II Partial-thickness loss of dermis presenting as a
shallow open ulcer with a red pink wound bed,
without slough. May also present as an intact or
open/ruptured serum-filled blister.

Stage III Full-thickness tissue loss. Subcutaneous fat may be
visible but bone, tendon, or muscle are not
exposed. Slough may be present but does not
obscure the depth of tissue loss. May include
undermining and tunneling.

Stage IV Full-thickness tissue loss with exposed bone,
tendon, or muscle. Slough or eschar may be present
on some parts of the wound bed. Often include
undermining and tunneling.

Unstageable Full-thickness loss in which the base of the ulcer is
covered by slough (yellow, tan, gray, green, or
brown) and/or eschar (tan, brown, or black) in the
wound bed.

Definitions and Stages

Pressure ulcers have been called pressure sores, bedsores, and
decubitus ulcers and have been described in the medical litera-
ture for more than three centuries. A sixteenth century surgeon,
Ambrose Paré, proposed that removing the cause, relieving the
pain, and providing nutrition and rest were the first steps in
healing.4,15 Pressure ulcers are defined as, “localized injury to
the skin and/or underlying tissue usually over a bony promi-
nence, as a result of pressure, or pressure in combination with
shear and/or friction. A number of contributing or confound-
ing factors are also associated with pressure ulcers; the signifi-
cance of these factors is yet to be elucidated.”16

Pressure ulcers are classified by stage. The most commonly
used staging system, the National Pressure Ulcer Advisory Panel
(NPUAP) classification system, uses four stages that are based
on depth and color of the lesion.6 Pigment variation in the
population, however, requires color definitions for darkly pig-
mented skin, especially for stage I pressure ulcers.6 In addition
to the four stages, the NPUAP provides a definition for an
unstageable pressure ulcer, “full thickness loss in which the
base of the ulcer is covered by slough (yellow, tan, gray, green,
or brown) and/or eschar (tan, brown or black) in the wound
bed Table 34.1.16

Nonblanchable redness with intact skin is classified as a
stage I pressure ulcer. Assessment of nonblanchable redness is
difficult in dark pigmented skin and interrater reliability is often
questioned. Two methods can be used to assess nonblanch-
able redness. One method involves using a finger to press the
skin and, if it does not blanch when the pressure is removed,

it is considered nonblanchable redness. The second method
involves the use of a transparent disk that is pressed over the
area and nonblanchable redness is considered present if the
skin, viewed through the disk after pressure is released, does
not blanch. Research indicates that the use of the transparent
disk is the preferred method.17 Darkly pigmented skin may not
visibly blanch but will show variation in pigmentation from
surrounding tissue.16 Nonblanching redness has been found
to be associated with the development of stage II or higher
pressure ulcers in surgical patients.18

Recent research has demonstrated that some pressure ulcer
development involves injury to deep tissues while the skin
remains intact.19 The NPUAP, however, provided a definition
for suspected deep tissue injury: “purple or maroon localized
area of discolored intact skins or blood-filled blister due to
damage of underlying soft tissue from pressure and/or shear.
The area may be preceded by tissue that is painful, firm, mushy,
boggy, warmer or cooler as compared to adjacent tissue.”16 This
type of injury can occur after prolonged immobilization and
evolve into a stage IV pressure ulcer (Figure 34.1).9

Epidemiology of Pressure Ulcers

Although pressure ulcers are considered to be a significant
clinical problem, their prevalence and incidence are not pre-
cisely known because different methodologies and definitions
have been used across studies. This variability makes compar-
isons among studies difficult. Nonresponse bias, which occurs
when patients may be unable or unwilling to join a study, can
influence reported prevalence rates. By calculating nonresponse
bias in prevalence studies, it is possible to obtain comparable
data. Achieving high response rates is the ideal as the range of
possible prevalence rates will be smaller with high response
rates.20

In the United States, the prevalence and incidence of pres-
sure ulcers has been estimated in different care settings. The
range of incidence was 0.4%–38% in general acute care; 2.2%–
23.9% in nursing homes, and 0%–17% in home care.21 An
overall estimate of pressure ulcer incidence in nursing home
residents is 11%.23 Whittington and Briones estimated that 2.5
million pressure ulcers are treated in U.S. hospitals annually.23

The cumulative incidence of pressure ulcers in hip fracture
patients at the third day of hospitalization was 6.2% (95%
CI 5.4%–7.1%). The majority of pressure ulcers were classi-
fied as stage II and located in the sacral area or heel.24 Racial
differences in pressure ulcer incidence have been reported. The
incidence of stage II, III, and IV pressure ulcers in black nursing
home residents was 0.56 per person-year with compared with
0.35 per person-year for whites.25 Black nursing home residents
have fewer stage I pressure ulcers identified than white nursing
home residents, perhaps because of the difficulty in detecting
nonblanchable erythema in dark pigmented skin.26

The European Pressure Ulcer Advisory panel estab-
lished a standardized methodology to determine prevalence
rates among hospitalized patients. Findings indicated that
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Stage I Stage II

Stage III Stage IV

Figure 34.1. Photos of stages I to IV. See color plates.

prevalence rates varied within German hospitals by type of
service: surgical/orthopedic, medical, or geriatric (2004 preva-
lence: 28.2%, 17.3%, and 59.3% respectively).27 In nursing
home residents with a Braden score of less than or equal to
17, which was the cutoff score used to identify residents at risk
of developing a pressure ulcer, 29% developed a new pressure
ulcer during a 12-week period.28 In a German study, 53% of
hip fracture patients had a stage I or II pressure ulcer at the
time of hospital discharge.29

Few current data are available regarding the remission or
cure rates of pressure ulcers. An instrument to measure pressure
ulcer healing for stage II to IV pressure ulcers, the Pressure Ulcer
Scale for Healing, has been developed.30 This instrument (can
be accessed at www.npuap.org/push3-0.htm) helps to quantify
several parameters: surface area as measured by length multi-
plied by width of the pressure ulcer, exudate amount, and tissue
type. This instrument offers an alternative to a practice known

as reverse staging. The current position by the NPUAP is that
a healed stage IV ulcer should be classified as a healed stage
IV pressure ulcer rather than using a reverse staging technique
such as classifying it as a stage 0.31 Despite such recommenda-
tions, some clinicians continue to use reverse staging to indicate
healing has occurred.

Costs of Pressure Ulcers

Few current data are available on the cost effectiveness of pri-
mary prevention interventions for pressure ulcers. Once a pres-
sure ulcer exists, however, treatment and care are costly. The
presence of a stage II pressure ulcer has been associated with
increased hospital costs and duration of stay.32 Hospitals incur
costs of approximately $125–$200 for each stage I and stage II
pressure ulcer and $14,000–$23,000 (1999 dollars) for each
stage III and stage IV pressure ulcer.4 In addition to direct
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financial costs in caring for pressure ulcers other complications,
such as nosocomial infections and sepsis, related to pressure
ulcers increase health care costs.4,32

Quality of Life

Few data are available about the effect of pressure ulcers on the
quality of life of the affected adult. Pressure ulcer pain has been
documented in the literature as both acute and chronic. Because
pressure ulcers themselves can cause pain, as can pressure ulcer
treatment, use of a visual analog scale to document pain should
be incorporated into care. Administration of oral or local anal-
gesics may be necessary prior to pressure ulcer treatments.33,34

It is not inconceivable that the unsightly nature of the pressure
ulcer and the associated odors that may emanate from them
would cause psychological distress. Depending on the location
of the pressure ulcer, comfortable body positioning and mobil-
ity may be impeded. More research about the effects of pressure
ulcers on quality of life from the patient, family member, and
formal caregiver perspective is needed.

Pathophysiology of Pressure Ulcers

Tissue injury can be superficial, deep, or a combination of
both. Injury to the skin and deep tissue can occur within 2
hours,7 and clinically detectable pressure ulcers can develop
within 2–6 hours.35 Emerging evidence indicates that deep
tissue injury may occur under intact skin but the current
staging systems do not sufficiently encompass these types of
lesions.19 Pressure to skin over bony prominences, such as the
sacrum, heels, trochanters, femoral condyles, malleoli, or ischial
tuberosities, may occlude capillary blood flow and lead to tissue
death.35 Shearing forces and friction also traumatize open skin,
cause ischemia, and lead to tissue damage.36 This can occur
when a supine person is raised to a greater than 30◦ angle or
when a patient is pulled up in bed without the use of a pull
sheet.

A mechanism of ischemia/reperfusion injury has been pro-
posed. Return of perfusion to ischemic tissue helps the return
of function but it also elicits an acute inflammatory response
as evidenced by the activation of neutrophils, which in turn
releases reactive oxygen species. The reactive oxygen species
affects cellular function as well as cytotoxic proteins.37

Bacterial colonization can occur as early as 48 hours
in an open wound.38 Anaerobic bacteria also colonize these
wounds. Enzymes released by bacteria break down protein
that could otherwise aid wound healing.36 Fluids from chronic
wounds exhibit increased protease levels and proinflamma-
tory cytokine levels as well as decreased levels of growth
factors.38 An impaired healing response in older adults with
pressure ulcers may be a result of the interplay among sev-
eral intrinsic and extrinsic factors including ischemic and oxi-
dant stress, metabolic disruptions, prolonged application of
uneven pressure to tissue, and exposure to shearing forces and
friction.38,39

Table 34.2. Pressure Ulcer Risk Factors and Correlates

Intrinsic Risk Factors and Correlates

Immobility or reduced mobility42,82

Sensory impairment42,82

Acute illness82

Level of consciousness82

Vascular disease82

Severe or chronic illness or terminal illness82

History of pressure ulcers82

Malnutrition and dehydration42,82

Moisture/Incontinence42,83

Race25

Dry skin54

Extrinsic Risk Factors and Correlates

Shearing forces42

RN staffing levels11

Intraoperative factors – hypothermia, support surface39

The intraoperative phase has been investigated as a time of
potential tissue damage. Several factors may place tissue at risk.
These include 1) hypothermia, which may lead to hypoxia and
reduced oxygen skin tension; 2) decreases in blood pressure,
and thus blood flow to tissue under pressure during anesthesia;
3) surgical trauma; and 4) surgical positioning that prolongs
uneven pressure on body parts.39

Risk Factors and Correlates

Many risk factors for the development of pressure ulcers have
been identified. These include immobility or reduced mobility,
sensory impairment, acute illness or trauma, alteration in level
of consciousness, vascular disease, history of pressure ulcers,
malnutrition, dehydration, and excessive moisture on the skin
such as incontinence. See Table 34.2 for a list of risk factors
and correlates. In neurologically impaired patients, increased
sacral temperature has also been identified as a predictor of
pressure ulcers in the sacral area with the sacral temperature
increasing by 1.2◦C in the 24–96 hours before the pressure ulcer
develops.40 Researchers conducting this study also noted that
measurement of sacral temperature could help clinicians detect
tissue damage in darkly pigmented skin.

Factors related to pressure ulcer prevalence extrinsic to the
human organism include nursing staff levels and staff skill
mix.41 The exact mechanism of the effect of skills mix on patient
outcomes and quality of care is not completely understood but
registered nurse supervision is assumed to improve implemen-
tation of prevention interventions. In another study, increased
time spent by registered nurses in direct care in nursing homes
also led to decreased pressure ulcer development.11
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BRADEN SCALE FOR PREDICTING PRESSURE SORE RISK

Patient’s Name _____________________________________    Evaluator’s Name________________________________                                            Date of Assessment

SENSORY PERCEPTION

ability to respond meaning- 
fully to pressure-related
discomfort

1. Completely Limited

Unresponsive (does not moan,  
flinch, or grasp) to painful 
stimuli, due to diminished level of 
con-sciousness or sedation.
                OR
limited ability to feel 
pain over most of body 

2. Very Limited

Responds only to painful
 stimuli. Cannot communicate
 discomfort except by moaning
 or restlessness
              OR
has a sensory impairment which 
limits the ability to feel pain or  
discomfort over 1/2 of body. 

3. Slightly Limited

Responds to verbal com- 
mands, but cannot always 
communicate discomfort or the 
need to be turned. 
                  OR
has some sensory impairment  
which limits ability to feel pain 
or discomfort in 1 or 2 extremities.

4. No Impairment

Responds to verbal 
commands. Has no 
sensory deficit which would 
limit ability to feel or voice  
pain or discomfort. 

MOISTURE

degree to which skin is 
exposed to moisture 

1. Constantly Moist

Skin is kept moist almost 
constantly by perspiration, urine,  
etc. Dampness is detected 
every time patient is moved or  
turned.

2.  Very Moist

Skin is often, but not always moist.
Linen must be changed at least 
once a shift.

3.  Occasionally Moist:

Skin is occasionally moist, requiring 
an extra linen change approximately  
once a day. 

4.  Rarely Moist

Skin is usually dry, linen 
only requires changing at 
routine intervals. 

ACTIVITY

degree of physical activity 

1.  Bedfast

Confined to bed.
2.  Chairfast

Ability to walk severely limited or  
non-existent.  Cannot bear own 
weight and/or must be assisted into 
chair or wheelchair.

3.  Walks Occasionally

Walks occasionally during day, but 
for very short distances, with or 
without assistance. Spends 
majority of each shift in bed or chair

4.  Walks Frequently

Walks outside room at least 
twice a day and inside room  
at least once every two 
hours during waking hours

MOBILITY

ability to change and control  
body position 

1. Completely Immobile

Does not make even slight  
changes in body or extremity   
position without assistance

2.  Very Limited

Makes occasional slight changes in 
body or extremity position but  
unable to make frequent or  
significant changes independently.

3. Slightly Limited

Makes frequent though slight 
changes in body or extremity  
position independently. 

4.  No Limitation

Makes major and frequent  
changes in position without 
assistance.

NUTRITION

usual food intake pattern

1. Very Poor

Never eats a complete meal. 
Rarely eats more than 1/3 of any  
food offered. Eats 2 servings or 
less of protein (meat or dairy  
products) per day. Takes fluids 
poorly. Does not take a liquid 
dietary supplement 
                    OR
is NPO and/or maintained on 
clear liquids or IV’s for more 
than 5 days.

2. Probably Inadequate

Rarely eats a complete meal and 
generally eats only about 1/2 of any  
food offered.  Protein intake 
includes only 3 servings of meat or 
dairy products per day.
Occasionally will take a dietary  
supplement.
                   OR
receives less than optimum amount  
of liquid diet or tube feeding

3.  Adequate

Eats over half of most meals. Eats 
a total of 4 servings of protein 
(meat, dairy products per day. 
Occasionally will refuse a meal, but 
will usually take a supplement when  
offered
                  OR
is on a tube feeding or TPN   
regimen which probably meets  
most of nutritional needs

4.  Excellent

Eats most of every meal.
Never refuses a meal. 
Usually eats a total of 4 or  
more servings of meat and  
dairy products.
Occasionally eats between  
meals. Does not require 
supplementation.

FRICTION & SHEAR 1. Problem

Requires moderate to maximum  
assistance in moving. Complete 
lifting without sliding against 
sheets is impossible. Frequently 
slides down in bed or chair, 
requiring frequent repositioning 
with maximum assistance.
Spasticity, contractures or 
agitation leads to almost  
constant friction

2. Potential Problem

Moves feebly or requires minimum  
assistance. During a move skin 
probably slides to some extent 
against sheets, chair, restraints or 
other devices. Maintains relatively 
good position in chair or bed most 
of the time but occasionally slides 
down.

3.  No Apparent Problem

Moves in bed and in chair  
independently and has sufficient 
muscle strength to lift up 
completely during move. Maintains    
good position in bed or chair.
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Figure 34.2. Braden scale.

Prevention of Pressure Ulcers

Screening patients at risk for the development of pressure ulcers
is central to patient care. A widely used screening tool, the
Braden scale, has six subscales that measure sensory percep-
tion level, skin moisture, level of physical activity, mobility,
nutrition, friction, and shear.42 This scale was not designed to
be used perioperatively or as a method to evaluate pressure
ulcer healing.43 The sensitivity and specificity of this scale are
57.1% and 67.5%, respectively.44 Scores on the Braden scale
range from 6 to 23 and the lower the score the higher the risk
of pressure ulcer development.42 This tool has high interrater
reliability for registered nurses (Pearson r = 0.99, agreement
88%.42 Although the tool tends to overpredict pressure ulcer
risk,45 the assignment of risks is as follows: 19–23 not at risk,
15–18 mild risk, 13–14 moderate risk, 10–12 high risk, and
a score of 9 or lower indicates very high risk.42 In people of
color, a score of 18 or below on the Braden scale was accu-

rate in predicting pressure ulcers.46 See Figure 34.2 for the
Braden scale. A systematic literature review concluded that the
Braden scale offers the best balance between sensitivity and
specificity. The Braden scale and the Norton scale (a scale that
measures five domains: physical condition, mental condition,
activity, mobility, and incontinence) are highly correlated, 0.73
using the kappa statistic,47 and are more accurate than clinical
judgment alone in predicting pressure ulcer development.44 In
home health agencies, clinical judgment was the most com-
monly used method to assess pressure ulcer risk; only 21% of
home health agencies used a validated assessment tool, thus
at risk patients may have been missed by agencies that rely on
clinical judgment.48

Because identification of at risk individuals is the first
step in the prevention, use of an evidence-based, systematic
approach to patients is essential. Adherence to published pres-
sure ulcer guidelines has been lacking in nursing homes. The
highest implementation rate for a guideline element was 61%
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performance of a standardized risk assessment for pressure
ulcers.49 In the past, few nursing homes have used validated
assessment tools.50 The Resident Assessment Protocol, how-
ever, identifies intrinsic risk factors, information about skin
condition, and other factors that can increase the risk of devel-
oping a pressure ulcer.51 In addition risk factors that may
be modifiable or removable should be identified using this
instrument.

People who sit for long periods of time may not be able
to shift their position and an increased risk of pressure ulcer
development exists for this population.52 A validated tool, the
Wheelchair Seating Discomfort Assessment tool, consists of 31
items, is self-administered, and takes approximately 5 minutes
to complete. This tool helps to assess discomfort from seating
and the location and intensity of the discomfort in individuals
with sensation who sit for 8 hours or more.53 Thus, it may be
useful in helping to identify individuals experiencing discom-
fort and providing them assistance to alleviate that discomfort.

A systematic review of literature on prevention of pressure
ulcers found that repositioning the individual, use of supportive
surfaces, optimizing nutritional status, and moisturizing the
sacral area are promising prevention interventions.54

Repositioning is considered the cornerstone of pressure
ulcer prevention because repositioning relieves or eliminates
interface pressure for the maintenance of microcirculation. A
turning schedule of every 2 hours is recommended.54 Support
surfaces, such as mattresses, pads and cushions, relieve pres-
sure exerted on subcutaneous tissues by body weight when
the body part presses against a chair or bed’s surface. These
support surfaces may be static (like a mattress) or dynamic
(whereby pressure under the body is varied mechanically). The
use of doughnut cushions for sitting patients is not recom-
mended.55

Although evidence is limited, impaired nutritional status
should be improved through nutritional supplements to help
prevent the development of pressure ulcers. Sacral dryness is a
risk factor for pressure ulcer development and moisturizers are
a relatively inexpensive, therefore application of moisturizers
to the sacral area is recommended.54

Treatment of Pressure Ulcers

Many clinical guidelines are available for the prevention and
treatment of pressure ulcers. The National Guideline Clear-
inghouse provides a comprehensive listing at its website:
www.guideline.gov. The American Medical Directors Associa-
tion (AMDA website: www.amda.com) guidelines on pressure
ulcers include the following recommendations. 1) Recognition
of pressure ulcers by determining the history of pressure ulcers,
identifying pressure ulcers through a skin inspection, docu-
menting presence of a pressure ulcer, and administering a risk
assessment tool such as the Braden scale. Consideration of risk
factors and comorbidities that may contribute to the risk of
pressure ulcer development should occur as well. 2) Diagnosis
of a pressure ulcer by using a classification system with weekly
reassessments. 3) Treatment involving a multidisciplinary team

and including the prevention of further pressure ulcer develop-
ment and specific interventions for stage II–stage IV pressure
ulcers.56

As with prevention of pressure ulcers, repositioning to
relieve pressure over bony prominences is a cornerstone of pres-
sure ulcer treatment. Protection from pressure by keeping the
head of the bed at lowest degree of elevation to avoid shearing
and friction may prevent further pressure ulcer development.

The maintenance of a clean wound base is important
for healing. The goal is to create an environment for heal-
ing to occur. Nonirritating, neutral cleansers with minimal
trauma via mechanical or chemical means should be used.55

Initially debridement may include removal of necrotic mate-
rial via mechanical, enzymatic, or surgical means. Mechani-
cal removal occurs through wet-to-dry dressings, wound irri-
gation, or whirlpool.55 Enzymatic debridement involves the
application of a dressing that allows exogenous enzymes to
remove necrotic material.55 Because dry skin can increase
the risk of pressure ulcer development, application of mois-
ture to maintain moisture balance is considered important.55

Surgical debridement is indicated for timely removal of necrotic
tissue.57

In one study, the application of a body wash and skin pro-
tectant was found to significantly reduce the incidence of stage
I and stage II pressure ulcers when these products were incor-
porated into skin care protocols.58 The use of moist dressings to
remove slough and nutritional supplementation that ensures
30 kcal/kg of body weight in long-term care has been found
to be effective in promoting wound healing for stage II, stage
III, and stage IV pressure ulcers.43 A systematic review was
conducted to investigate the comparative efficacy of various
pressure ulcer wound cleaning solutions but no evidence to
support a specific wound cleansing solution or technique was
found.59

For stage II–stage IV pressure ulcers, provision of a moist
dressing promotes the division and migration of dermal and
epidermal cells across the wound surface, thus enhancing
healing.60 Many types of dressings are used for this function
including those that are films, foams, hydrogels, and collagen
dressings. Dressings are classified into two broad categories.
A wound contact dressing is placed into the wound and the
wound’s depth, presence of undermined areas, and volume of
exudate are considered in the dressing selection. The other cat-
egory is cover dressings. These dressings are flat and are placed
over the wound.61 See Table 34.3 for discussion of dressing
types. The important principle for dressings is the maintenance
of a protected moist environment in the wound.55 A guide-
line for pressure ulcer treatment recommends dressings that
minimize additional pressure, shear, friction, and skin irrita-
tion.55

Infection is a frequent complication for pressure ulcers and
will undermine healing. Debridement remains an important
goal to remove necrotic and bacteria-laden tissue to create a
wound base for healing. Evidence exists that systemic antibi-
otics do not decrease wound bacterial levels.55 Antibiotic
administration should rely on wound culture determination. In
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Table 34.3. Options for Pressure Ulcer Dressings

Pressure Ulcer Type∗ Description Objective Options

Shallow (stage II) Dry with no to minimal
exudate

Create or retain moisture; protect
from infection

Cover with transparent film, thin
hydrocolloid, or thin polyurethane foam

Wrap with nonadherent gauze dressing

Wet with moderate to large
exudate

Absorb exudates, facilitate
autolysis, maintain moisture,
protect from infection

Cover with alginates, hydrocolloid with
or without paste or powder, or
polyurethane form

Wrap with gauze dressing or absorptive
contact layer

Deep (stages III and IV) Dry, with no to minimal
exudate

Fill cavities, create or maintain
moisture, protect from infection

Fill with hydrocolloid hydrogel or damp
gauze

Cover with transparent thin film,
polyurethane foam, or gauze pad

Wet, with moderate to large
exudate

Fill cavities, absorb exudates,
maintain moisture, protect from
infection

Fill with hydrocolloid paste, calcium
alginates, hydrofibers, or foam

Cover with transparent thin film,
polyurethane foam

∗ Dressings are not usually needed for stage I pressure ulcers.

cases of suspected osteomyelitis, magnetic resonance imaging
should be performed. In a recent meta-analysis, magnetic res-
onance imaging was found superior to white blood cell counts,
plain radiography, and Technetium-99m bone scanning.62

For nonhealing pressure ulcers at stage II, stage III, and stage
IV, topical negative pressure techniques have been used. Neg-
ative pressure has also been called subatmospheric pressure,
vacuum-assisted wound closing, vacuum pack, and sealed-
surface wound suction.60 With topical negative pressure dress-
ings suction is created to draw off fluids from the wound surface.
The goal of this technique is to provide protection against con-
tamination and a physiological milieu that promotes healing.63

A systematic research review found weak evidence for topi-
cal negative pressure as opposed to saline dressings in healing
wounds.60

Surgical treatment is the final treatment of choice for a
nonhealing wound. The goals of the surgical procedure include
healing of the wound or definitive closure of the wound.55

The principle underlying surgical procedures that lead to
wound healing by exploring, unroofing, and treating sinuses
or cavities is that tissue not exposed to treatment agents cannot
respond to these therapeutic agents.55 The principle for surgi-
cal procedures to provide wound closure is pressure reduction.
Bony prominences and fibrotic bursa cavities are removed so
soft tissue compression is eliminated.55

Pressure Redistribution Interventions

Relieving and redistributing pressure is the cornerstone to any
pressure ulcer prevention and management program. One goal
in pressure ulcer prevention includes reducing the magnitude
and duration of pressure between the person and the body-
supporting surface. The NPUAP defined a support surface as,

“a specialized device for pressure redistribution designed for
the management of tissue loads, microclimate, and/or other
therapeutic functions (i.e., any mattresses, integrated bed sys-
tems, mattress replacements, overlays, or seat cushions or seat
cushion overlays).”64 Two pressure redistribution mechanisms
are used to relieve pressure. One involves devices designed
to distribute pressure over a large area. These include mat-
tresses, cushions, and specialized beds. Another mechanism
involves devices that apply alternating pressure. See Table 34.4
for features of support surfaces. Devices that alternate pressure
include mattresses and overlays. Evidence from a meta-analysis
indicates that patients lying on ordinary foam mattresses were
more likely to develop pressure ulcers than those lying on a
higher specification mattress.21 The range of costs for these
products varies considerably.

Nutritional Intervention

Little systematic evidence exists on the effectiveness of enteral
and parenteral nutrition on the prevention of pressure ulcers.65

Several nutritional guidelines are available and they generally
include recommendations for conducting a nutritional assess-
ment, which includes weighing the patient, reviewing food and
fluid intake, and investigating unexplained weight loss. Other
recommendations include recognizing the effects of malnutri-
tion, correcting an underfed status by designing a diet based
on 35 kcal/kg, 1.0–1.5 g/kg of protein and 1 mL/kcal of flu-
ids, and evaluating the effects of a nutritional intervention.66

High-protein oral nutritional supplements were found effec-
tive in reducing the risk of pressure ulcer development67 and in
pressure ulcer healing.68 Little high-quality research is available
to guide clinical practice including providing vitamin C sup-
plementation to promote wound healing.69 No evidence from



376 Mary H. Palmer, Jan Busby-Whitehead

Table 34.4. Features of Support Surfaces

Support Surfaces Definitions

Air fluidized A feature of a support surface that provides
pressure redistribution via a fluidlike medium
created by forcing air through beads as
characterized by immersion and envelopment.

Alternating
pressure

A feature of a support surface that provides
pressure redistribution via cyclic changes in
loading and unloading as characterized by
frequency, duration, amplitude, and rate of
change parameters.

Lateral rotation A feature of a support surface that provides
rotation about a longitudinal axis as
characterized by degree of patient turn,
duration, and frequency.

Low air loss A feature of a support surface that provides a
flow of air to assist in managing the heat and
humidity (microclimate) of the skin.

Zone A segment with a single pressure redistribution
capability.

Multizoned
surface

A surface on which different segments can have
different pressure redistribution capabilities.

randomized clinical trials exists that dietary zinc supplemen-
tation is effective in promoting wound healing.70 Limited evi-
dence exists that for some people nutritional support via tube
feeding achieves positive nitrogen balance may be indicated.55

Other Therapies

Electromagnetic therapy for pressure ulcer treatment has been
studied, although a systematic review concluded that at present
no evidence exists supporting the benefit of this therapy.71 The
use of therapeutic ultrasound for pressure ulcer healing has also
been investigated and no systematic evidence exists regarding
the benefits of this treatment. The authors of both systematic
reviews noted that further research is needed.72

Results of a meta-analysis on the use of electrical stimula-
tion on chronic wound healing indicated that increased wound
healing occurred. The proposed mechanism of electrical stimu-
lation on healing is that it restarts or accelerates wound healing
by stimulating fibroblasts and increasing the migration of neu-
trophils and macrophages.73

Surgical closure of pressure ulcers is indicated when bac-
terial colonization is less than 105 colonies, albumin level of
greater than 3.5 g/mL, and risk of recurrence is minimal.74

Flap reconstruction is performed for stage III and IV pressure
ulcers. Few data are available to evaluate the long-term patient
outcomes of this intervention.

Pain Management

People with pressure ulcers experience acute and chronic pain
from these wounds. Words patients use to describe pain from

a pressure ulcer include: burning, shooting, sharp, aching, cut-
ting, and hot.75 Pain is caused by irritation of nerve endings in
and around the pressure ulcer.34 Pain is also caused by pressure
ulcer treatment such as debridement or pressure applied to the
wound from dressings.34 Many times pain is not addressed as
a part of wound care in hospitalized patients, and differences
in pain levels are observed in racial groups with nonwhites
reporting more pain.76 Thus, pain should be assessed using a
validated tool such as the McGill Pain Scale and treated prior
to dressing changes or other treatment interventions including
repositioning and pressure relief.

Pain is a recurrent theme in the lives of many people with
pressure ulcers.5 Pain may be from the wound itself, but also
from dressing changes and the technique of the caregiver doing
the dressing change.77 To relieve pain, the affected person may
reduce movement and mobility,5 thus compounding the risks
of immobility to skin and other tissues. Because pressure ulcer
pain may not respond well to oral analgesia, topical treat-
ment has been tested.34 In a small pilot study with hospice
patients, diamorphine gel was applied to the pressure ulcer
daily and when compared with a placebo gel, it provided statis-
tically significant pain relief in 1–2 hours after its application.78

Dutch researchers found strong evidence for the effectiveness
of diamorphine gel, benzydamine gel, and eutectic mixture of
local anaesthetic-cream for pressure ulcer pain relief.34

End-of-Life Interventions

At the time of their death, 24% of Americans have a stage II or
higher pressure ulcer.7 Despite best care practices, intractable
pressure ulcers may occur and are considered part of the dying
process.7 A pear-shaped pressure ulcer with irregular borders
may appear on the sacrum in the late stages of the dying
process.79 Because wound healing is not the goal and it is not
feasible for a person close to death, dressings that alleviate pain
and cause little discomfort should be used to cover the wound.
The goals of palliative wound care are symptom management
and improvement of the quality of life.79 Support of family
caregivers is especially important as they may believe that pres-
sure ulcers are a sign of neglect. Family members may need
assistance to understand the stages of the dying process and
accept that care activities change according to the stages. When
death is imminent, repositioning to prevent pressure ulcers and
food and oral fluids to sustain life may be discontinued. Mea-
sures to maximize dignity and comfort should continue until
death occurs.

Interdisciplinary Team Approach

The prevention and the treatment of pressure ulcers are com-
plex interventions requiring the expertise of multiple disci-
plines. Some health care organizations have adopted the six
sigma approach.77 This approach, originally developed by
Motorola, aims to improve productivity, profitability, and qual-
ity. The six sigma process includes five phases: defining the
problem, measuring performance, analyzing the problem to
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uncover root causes, improving the situation, and providing
for sustainability of improvements in operations.80 Thus, the
inclusion of several disciplines is necessary.57 Quality improve-
ment initiatives in nursing homes have demonstrated that the
incidence of stage III and stage IV pressure ulcers can be
reduced.81

Primary or consultative medical management by physi-
cians, nurse practitioners, or physician assistants of comorbid
conditions such as diabetes mellitus and circulatory diseases
to achieve maximal disease and symptom control is needed.
Nutritionists, nurses, and rehabilitation specialists provide key
expertise to create a comprehensive care plan. In addition, sur-
geons may be needed to perform debridement, and infectious
disease specialists may be needed to provide aggressive treat-
ment of deep infections.57

Communication among clinicians, other health care pro-
fessionals, and family caregivers about the goal and expected
outcomes of treatment interventions is essential in the imple-
mentation and evaluation of successful interdisciplinary care.

Summary and Conclusions

The complex interactions between intrinsic and extrinsic fac-
tors that lead to pressure ulcer development are becoming bet-
ter understood. Promotion of good skin health and prevention
of pressure ulcers remain essential to reducing the impact of
pressure ulcers on the health and well-being of older adults.
Education of health care providers, patients, and family mem-
bers is necessary to change and maintain practice standards
that optimize patient outcomes. Research that includes stan-
dardized definitions, rigorous methods, and adequate sample
sizes is needed to expand the existing foundation of knowledge
regarding pressure ulcer prevention, treatment, and manage-
ment in all health care settings.
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GENERAL OVERVIEW OF ANEMIA
IN THE ELDERLY

Definition of Anemia

The word anemia is derived from the Greek language and
means “bloodlessness” (an = not; haimia = blood). In 1968,
the World Health Organization defined anemia as hemoglobin
of less than 13 g/dL in males and hemoglobin less than 12 g/dL
in females.1 Those values are widely used for epidemiologi-
cal studies. These thresholds may not reliably delineate high
and low risks of adverse outcomes in elderly patients. In fact,
improved overall health measures generally appear to correlate
with higher hemoglobin levels, up to the level of approximately
14 g/dL.2 Increased risk of mortality and functional impair-
ment in women 65 and older was associated with hemoglobin
levels of 13.5 g/dL and lower.3

Epidemiology of Anemia in Aging Population

The prevalence of anemia in community-dwelling persons
increases with age. In persons between 61 and 75 years of age,
the prevalence of anemia is between 8% and 15%. Beyond age
75, the prevalence varies from 16% to 26%.4 In a group of
nearly 4,000 adults older than the age of 70 years, anemia was
present in 9% of those aged 71–74 years and in 41% of men
and 21% of women older than the age of 90.5 The prevalence of
anemia is even higher in residents in long-term care, affecting
31.4%–49% of nursing home residents.6

Aging of the Population

Population aging, the process by which older individuals
become a proportionally larger share of the total population,
was one of the most distinctive demographic events of the
twentieth century. It will remain important throughout the

twenty-first century. In the United States individuals aged 65
years and older represents 12% of the population, this pro-
portion is projected to increase to 20% by 2030.7 Because
the prevalence of anemia increases with age,2 this substantial
expansion of the oldest segment of our population has pro-
found implications for public health and preventive and clinical
medicine.

Consequences of Anemia in the Elderly

Especially in the elderly, anemia is frequently thought of as
a marker for disease rather than a clinical problem in its own
right. Recent data, however, indicate that anemia is an indepen-
dent risk factor for disease-related morbidity, mortality, func-
tional impairment (basic and instrumental activities of daily
living), falls, and deterioration in quality of life.2,8–12 Hypoxia
of the brain because of anemia can increase risk of delirium
from medications in older individuals with anemia.13 Risk of
dementia has been demonstrated to be higher among patients
with anemia, and anemic individuals with normal mental sta-
tus were more likely than nonanemic patients of the same age
to develop dementia over 5 years.14

Production of Red Blood Cells

Production of the red blood cells ([RBCs] erythropoiesis) is
an orderly process that leads to the production of mature
erythrocytes.15 Trough proliferation and differentiation of stem
cells in the bone marrow are driven by a variety of factors
(stimulatory and inhibitory) and reticulocytes are released
into the circulation. Within 1 day, reticulocytes transition
into mature RBCs that circulate for 100–120 days, at which
time they are removed from circulation by macrophages
in the spleen and other reticuloendothelial tissues.16 The
major positive stimulatory factor is erythropoietin. It is
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Table 35.1. Most Common Causes of Anemia in Elder
Community Dwellers

1. IDA: 20%

2. ACD: 20%

3. Megaloblastic anemia: 14%

4. Anemia of CKD: 8%

5. Unexplained anemia: 38%

produced by the kidney and circulates to the bone mar-
row where it stimulates erythrocytosis.17 Several cytokines,
such as tumor necrosis factor-α (TNF-α), interferon-γ, and
interleukin-6 may induce bone marrow suppression of ery-
thropoiesis and erythropoietin secretion; they also may disrupt
iron metabolism.18,19

CLASSIFICATIONS OF ANEMIA

Two general approaches can be used to identify the cause of
anemia: A kinetic approach based on the direct mechanism
responsible for the reduction in hemoglobin level or a morpho-
logical approach based on RBC size and reticulocyte response
to the reduced hemoglobin level.

1. Kinetic approach
a. Decreased RBC production (hypoproliferative anemia)

because of: absence of nutrients (iron, B12, folate)
because of inadequate dietary intake, malabsorption
(pernicious anemia, sprue), or iron loss (bleeding),
bone marrow disorders (aplastic anemia, pure RBC
aplasia, myelodysplasia, tumor infiltration), bone mar-
row suppression (chemotherapeutic agents and other
drugs, irradiation). Reduced level of trophic hormones
(erythropoietin in chronic kidney disease (CKD), thy-
roid hormone in hypothyroidism, and androgens in
hypogonadism) AACD (now more commonly referred
to as anemia of chronic inflammation)

b. Increased RBC destruction hemolytic anemia (congen-
ital or acquired)

c. Blood loss (obvious or occult)
2. Morphological approach

a. Microcytic anemia (mean corpuscular count [MCV]
<80 fL). Three most common causes of microcytosis in
clinical practice are iron deficiency, α or β thalassemia
minor, and anemia of chronic inflammation

b. Normocytic anemia (MCV between 80 and 100 fL)
can be present in systemic disorders and in anemia of
chronic renal disease

c. Macrocytic anemia (MCV >100 fL) can be present in
any condition causing marked reticulocytosis, such as
folate or cobalamin deficiency, medications, alcohol

Table 35.2. Most Common Causes of Anemia in Residents
of Long-Term Care Institutions

1. IDA: 23%

2. ACD: 18%

3. Anemia of CKD: 6%

4. Myelodysplasia: 5%

5. Unexplained anemia: 45%

abuse, liver disease, hypothyroidism, myelodysplastic
syndrome, and acute leukemia)

Most Common Causes of Anemia in the Elderly

Data from the Third National Health and Nutrition Examina-
tion Survey (NHANES III; 1988 to 1994)4 found that in older
community dwellers in the United States, the most common
types of anemia were iron deficiency anemia (IDA) and anemia
of chronic disease (ACD), with each present in approximately
20% of the population. Other anemias were less prevalent:
megaloblastic anemia (14%), chronic kidney disease (8%), and
mixed anemia of chronic kidney disease (CKD) and anemia
of chronic disease. The prevalence of unexplained anemia was
34% (See Table 35.1.). Other terms used are unspecified anemia
or idiopathic anemia. Interest in the causes of unexplained ane-
mia remains high. Most likely numerous factors are involved,
including failure of precursor cells coupled with decline in
stimulatory factors such as erythropoietin and testosterone in
addition to decline in renal functions and low levels of inflam-
mation.

In residents of long-term care institutions, the most com-
mon forms of anemia are iron deficiency anemia (23%), anemia
of chronic disease (13%), anemia of kidney disease (6%), and
myelodysplasia (5%). The cause of anemia was unexplained in
45% of persons (See Table 35.2.).

EVALUATION OF THE ELDERLY PATIENT
WITH ANEMIA

Anemia is never normal and every patient with anemia should
be evaluated. Different methods and algorithms are available
for assessment of anemia in the elderly and the specificity of
those methods continues to be debated. In general, the assess-
ment method should be informative, simple, and minimally
invasive. The workup should be directed toward answering the
following important questions.

■ Has there been blood loss (recent or remote)?
■ Is there evidence for increased RBC destruction (hemoly-

sis)?
■ Is the bone marrow suppressed?
■ Is the patient iron deficient? If so, why?
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■ Is the patient deficient in folic acid or vitamin B-12? If so,
why?20

The workup should start with a detailed history-taking that
should cover several important components.

■ History of anemia (recent anemia is almost always an
acquired disorder, lifelong anemia is more likely to be a
congenital disorder)

■ Evidence of bleeding (tarry stools, blood in the urine, vom-
iting blood, coughing blood)

■ Evidence of decreased oxygen delivery, such as dyspnea,
decreased functional performance, worsening of congestive
heart failure and angina symptoms

■ Preexisting medical conditions, which can cause or con-
tribute to anemia

■ Complete list of medications including herbal preparations
■ Assessment of nutritional status
■ History of colonoscopy

The physical examination should be directed toward the
severity of the patient’s condition and signs of organ or mul-
tisystem involvement. Several assessment components (such
as heart rate and postural hypotension) can be interpreted
incorrectly in the elderly patient due to preexisting orthostatic
hypotension and treatment with β blockers.

Although evaluation for pallor and jaundice is a standard
part of the physical examination, it may not be very accurate.
The sensitivity and specificity for pallor in the palms, nail beds,
face, or conjunctivae as predictors for anemia varies from 19%
to 70% and from 70% to 100%, respectively.21,22

Jaundice may be difficult to detect under artificial (non-
fluorescent) lighting conditions and even under optimal con-
ditions it can be missed in as many as 42% of the patients
with a total serum bilirubin concentration of 2.5 mg/dL. Lym-
phadenopathy and splenomegaly could point toward a hema-
tological malignancy. Despite its limitations, the role of the
physical examination cannot be underestimated in the evalua-
tion of anemic patients.23

Initial Laboratory Evaluation

Initial testing of the anemic patient should start with a complete
blood count (CBC). In some medical centers white blood cell
(WBC) differential, platelet count, and reticulocyte count are
not part of the routine CBC; these may have to be ordered
separately.

WBC count and differential can offer clues to the specific
abnormality.

■ Increased absolute neutrophil count can be present in infec-
tion.

■ Increased absolute monocyte count can be present in
myelodysplasia.

■ Increased absolute eosinophil count can be present in cer-
tain types of parasitic infections and allergic states.

■ Decreased absolute neutrophil count can follow
chemotherapy.

■ Decreased absolute lymphocyte count can be present in
human immunodeficiency virus (HIV) infection or fol-
lowing treatment with corticosteroids.

Neutrophil hypersegmentation (presence of more than 5%
of neutrophils with five or more lobes or presence of one or
more neutrophils with six or more lobes) is classically associated
with impaired DNA synthesis, as seen in disorders of vitamin
B12 and folic acid deficiency.

Platelet count can also provide important information.
Thrombocytopenia occurs in the variety of disorders associ-
ated with anemia, including hypersplenism, marrow involve-
ment with malignancy, autoimmune platelet destruction, sep-
sis, and folate or vitamin B12 deficiency. High platelet counts
may reflect myeloproliferative disease, chronic iron deficiency,
inflammatory, infectious, or neoplastic disorders.

Pancytopenia is a combination of anemia, thrombocytope-
nia, and leukopenia. Presence of pancytopenia narrows the dif-
ferential diagnosis to disorders such as aplastic anemia, folate
or vitamin B12 deficiency or hematological malignancy.

Iron deficiency evaluation is indicated when the history
(hematochezia or tarry stools, hematuria, hemoptysis) or pre-
liminary laboratory data (low MCV, low mean corpuscular
hemoglobin, high RBC distribution width) support this diag-
nosis. Determination of serum ferritin is the best screening test
for iron deficiency, even though the level can be spuriously
elevated by the coexistence of inflammation. Calculation of
transferrin saturation was the time honored method to dif-
ferentiate between iron deficiency and chronic inflammation,
but its value is diminished by the multiple other factors that
may influence both iron and transferrin level.19 More recently,
the determination of the soluble transferrin receptor has been
introduced to assist in the interpretation of ferritin levels of 200
ng/mL or lower. Elevated levels of soluble transferrin receptor
are characteristic of iron deficiency anemia (IDA).24 This test,
however, is not yet widely available. Also characteristic of iron
deficiency are hypochromic reticulocytes and low reticulocyte
hemoglobin.

Hemolysis evaluation should be considered in the patient
with a rapid fall in hemoglobin concentration, reticulocytosis,
and/or abnormally shaped RBC (spherocytes or fragmented
RBCs) on the peripheral smear. Assessment of lactate dehydro-
genase (LDH) and haptoglobin levels can assist in the diag-
nosis. The combination of an increase in LDH and a reduc-
tion of haptoglobin is 90% specific for diagnosing hemolysis,
whereas the combination of a normal LDH and serum hap-
toglobin greater than 25 mg/dL is 92% sensitive for ruling out
hemolysis.25

Bone marrow examination generally offers little additional
diagnostic information in the more common forms of anemia.
It is an invasive procedure with possible complications such as
excessive bleeding, infection, pain, and adverse reaction to the
use of intravenous sedation. This procedure should be reserved
for patients with an uncertain diagnosis and suspected aplastic
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anemia, myelodysplasia, bone marrow replacement with malig-
nancy, or myeloproliferative disorder. Another consideration is
that in elderly patients, the procedure may be further compli-
cated by comorbid conditions that preclude optimal position-
ing during the examination.

MOST COMMON FORMS OF ANEMIA
IN THE ELDERLY

Iron Deficiency Anemia

One of the most common causes of anemia in the elderly is
IDA.26

The gold standard for this diagnosis is the presence of
decreased iron stores in the bone marrow aspirate.27

In iron deficiency, there is a decrease in the amount of
iron available for metabolic process. The manifestation of iron
deficiency can occur in several stages. First there is depletion
of iron stores; therefore, less iron is available for hemoglobin
synthesis. Eventually, the iron and hemoglobin deficiencies are
so severe that iron-deficient red cell production occurs. Most
of the body’s iron is stored in the hemoglobin. Approximately
30% of iron is also stored as ferritin and hemosiderin in the
bone marrow, spleen, and liver.28 The main cause of IDA is
chronic bleeding from cancer, diverticuli, or angiodysplasia.
Gastrointestinal tract abnormality can be identified in more
than half of elderly patients with IDA.29

In old age iron deficiency may have other causes, includ-
ing decreased absorption of iron because of achlorhydria,30 or
increased circulating concentration of hepcidin. Hepcidin, a
protein synthesized in the liver, whose production is stimu-
lated by interleukin-6, prevents the absorption of iron from the
duodenum.31

Iron malabsorbtion can also be present in patients with
celiac disease and approximately 70% of those with autoim-
mune atrophic gastritis or Helicobacter pylori infection.32

The diagnosis of IDA in the elderly is often difficult due
to presence of multiple abnormalities.33 Serum ferritin level is
considered the best single test for the diagnosis of iron defi-
ciency because its concentration is proportional to the total
body iron stores;34 however, in the elderly, serum ferritin level
is not a reliable test because level increases with age,35 as well as
chronic disorders and malignancy, which are common in the
elderly.36

Treatment should be directed toward the correction of the
cause (bleeding, treatment of the celiac disease or H. pylori
infection) and/or iron supplementation. If oral absorption is
complicated for a variety of reasons, parenteral supplementa-
tion should be considered.

Anemia of Chronic Disease

Anemia of chronic disease is the second most prevalent ane-
mia after IDA and occurs in patient with acute or chronic
inflammation.37 The condition has thus been termed “anemia
of inflammation.”

The hallmark of ACD is the development of disturbance
of iron homeostasis, with increased uptake and retention of
iron within cells of the reticuloendothelial system and low
serum iron levels. This leads to subsequent limitation of
iron for adequate erythropoiesis despite normal total body
iron.38

Inflammatory cytokines (such as interleukin-1, inter-
leukin-6, and TNF-α) can contribute to abnormal iron home-
ostasis and development of anemia in several ways: by suppres-
sion of RBC precursor development.39 by suppression of the
erythropoietin production,40 and by inhibition of recycling of
iron due to production of hepcidin.41,42

ACD is a normochromic, normocytic anemia with mild-to-
moderate decline in serum hemoglobin. Reticulocyte count is
low to normal, indicating underproduction of RBCs. Serum
iron level is low with normal-to-elevated whole-body iron.
Transferrin levels remain normal or only slightly decreased.
The soluble transferrin receptor is a truncated fragment of the
membrane receptor that is increased in IDA, when the avail-
ability of iron for erythropoiesis is low.24 In contrast, levels
of soluble transferrin receptors in ACD are not significantly
different from normal because transferrin receptor expression
is negatively affected by inflammatory cytokines.43 Compared
with patients who have ACD alone, patients with ACD and
concomitant IDA more frequently have microcytes, and their
anemia tends to be more severe. The ratio of the concentra-
tion of soluble transferrin receptors to the log of the ferritin
level may also be helpful.44 A ratio of less than 1 suggests ACD,
whereas a ratio of more than 2 suggests absolute iron defi-
ciency coexisting with ACD. Measurement of erythropoietin
levels is useful only in anemic patients with hemoglobin lev-
els of less than 10 g/dL because erythropoietin levels at higher
hemoglobin concentrations remains well within the normal
range.45

The therapeutic approach in ACD is treatment of the under-
lying disease. In cases in which this is not possible, alternative
strategies are necessary.46 Treatment options include transfu-
sions, iron therapy, and erythropoietic agents.

Blood transfusions are widely used as a rapid and effec-
tive therapeutic intervention. Transfusions are especially help-
ful in the context of severe anemia (hemoglobin <8.0 g/dL)
and concomitant conditions such as coronary artery disease
with angina or pulmonary disease with worsening dyspnea.
Blood transfusion therapy has been associated with increased
survival rates in anemic patients with myocardial infarction.47

It is important to understand that existing guidelines for the
management of ACD in patients with cancer or CKD do not
recommend long-term blood transfusion therapy in their man-
agement algorithms because of the risks associated with long-
term transfusions, such as iron overload and sensitization to
human leukocyte antigens that may occur in patients before
renal transplantation.48

Iron therapy is also challenging in patients with ACD.
Oral iron is poorly absorbed because of the downregulation
of absorption in the duodenum.49 Only a fraction of the
absorbed iron will reach the sites of erythropoiesis because
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of the diversion of iron into the reticuloendothelial system
mediated by cytokines. Current data indicate that patients with
ACD and absolute iron deficiency should receive supplemental
iron therapy.50–52 Iron therapy should also be considered for
patients who are unresponsive to therapy with erythropoietic
agents because of functional iron deficiency that develops under
conditions of intense erythropoiesis.53 Iron therapy is currently
not recommended for patients with ACD who have a high or
normal ferritin level, owing to possible adverse outcomes in
this setting.43

Erythropoietic agents for patients with ACD are cur-
rently approved for use in patients with cancer who under-
going chemotherapy, patients with CKD, and patients with
HIV infection who are undergoing myelosuppressive therapy.54

Twenty-five percent of patients with myelodysplastic syn-
drome will respond to therapy with erythropoietic agents,52

80% of patients with multiple myeloma,53 and up to 95% of
patient with rheumatoid arthritis and CKD.50 Erythropoietic
agents work by counteracting the antiproliferative effects of
cytokines,54 along with the stimulation of iron uptake and
heme biosynthesis in erythroid progenitor cells.37 Accordingly,
poor response to treatment is associated with increased level of
cytokines and poor iron availability.55

Anemia of Kidney Disease

Anemia is usually observed when the glomerular filtration rate
(GFR) falls below 60 mL/min/1.73 m2 and worsens as both
renal function and erythropoietin production decline. In a
multicenter study in Canada, the prevalence of anemia was
found to be approximately 25% in patients with creatinine
clearance greater than 50 mL/min.56 By the time a patient
reaches a GFR of 15–29 mL/min/1.73 m2, approximately 44%
of patients are anemic (anemia defined as a hemoglobin of ≤12
g/dL in men and ≤11 g/dL in women), and by stage 5 CKD
approximately 90% of patients are anemic. In older persons,
the serum creatinine often fails to represent the true sta-
tus of kidney function. This is called “masked renal disease”
and occurs because older persons have often lost lean tissue
mass and therefore have a lower production of creatinine than
younger persons. GFR can be calculated by using either the
Cockcroft–Gault or the modification of diet in renal disease
(MDRD) formulas.

Cockcroft–Gault formula: creatinine clearance = 140-age
(years) × weight (kg)/serum creatinine (mg/dL) × 72. For
females, multiply results by 0.85.57 MDRD GFR calculator
can be found online at: www.nkdep.nih.gov/professionals/gfr
calculators/index.htm.58

The treatment of anemia in patients with kidney disease was
transformed by the cloning of erythropoietin in 1983 by Lin
and colleagues and its commercial availability in 1989. Before
this, anemia was either untreated or various maneuvers, such
as repeated blood transfusions or the use of anabolic steroids,
were the mainstay, especially among dialysis patients. Presently,
treatment for anemia in both pre–end-stage renal disease and

end-stage renal disease patients is strongly recommended.
Erythropoietin is a 30,400-D glycoprotein, rich in sialic acid,
whose production is regulated by reduced oxygenation of
the kidney. It has minimal side effects including occasionally
high blood pressure or seizures. Antibodies can result in pure
RBC dysplasia. Erythropoietin-like agents have been shown to
increase hemoglobin not only in patients with CKD, but also
in ACD and in very high doses in patients with myelodys-
plasia. The 2006 revised Kidney Disease Quality Outcomes
Initiative guidelines recommend that hemoglobin levels be
maintained at or above 11 g/dL in all patients with CKD and
that hemoglobin levels not be routinely maintained above 13
g/dL.59 The U.S. Food and Drug Administration has stated that
physicians should adjust the dose of erythropoiesis-stimulating
agents (ESAs) to maintain the lowest hemoglobin level neces-
sary to avoid the need for transfusions and monitor patients’
hemoglobin levels to ensure they do not exceed 12 g/dL. In
March 2007, a new black box warning was issued, describing
this recommendation based on results of new studies in patients
with CKD as well as patients with cancer and those undergoing
orthopedic surgery.60 Based on this new labeling change and
warning, it is likely that lower hemoglobin levels may be rec-
ommended and that physicians will be reluctant to maintain
hemoglobin levels in the 11.0–12.0 g/dL range that has been
generally accepted for many patients with CKD, although the
implications of this announcement remain unclear.

The availability of iron can limit the hemoglobin response
following treatment with erythropoietin in patients with
cancer-related anemia as well as those with renal failure.
Iron deficiency frequently develops quickly in treated patients
who have borderline iron levels at the onset of therapy. Even
patients with adequate iron stores may have difficulty ade-
quately mobilizing iron to respond to erythropoietin therapy
due to cytokine-mediated inhibition of the transfer of iron from
macrophages to the developing erythrocytes. Iron should be
given during ESA therapy to maintain a transferrin saturation
of ≥20% and a serum ferritin level of ≥100 ng/mL. Parenteral
iron given concomitantly with an ESA may augment erythro-
poiesis by providing iron in an easily bioavailable form.48 The
observed increase in erythropoiesis seen when using ESAs
in combination with parenteral iron needs to be balanced
against the potential risk of aggravating total body iron over-
load.

Macrocytic Anemia

On a blood smear, macrocytic anemias are characterized by
large RBCs withan MCV above 100 fL. Conditions causing
the production of macrocytic RBCs are broadly grouped into
those associated with megaloblastic (folate or cobalamin defi-
ciency) or normoblastic (alcoholism, liver disease, hypothy-
roidism, and certain medications) RBC precursors.

The incidence and prevalence of vitamin B12 deficiency
increases with age. The most common cause of B12 deficiency
is the inability to digest B12 in food due to decreased gastric
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secretion of hydrochloric acid and pepsin. Vitamin B12 defi-
ciency is treated by vitamin B12 supplementation, parentally
or orally. An intramuscular dosage of 1,000 μg daily for 7
days, then 1,000 μg weekly for 4 weeks, followed by 1,000 μg
monthly is the most commonly used regimen. Treatment with
1,000–2,000 μg of oral crystalline B12 can be as successful as
intramuscular injections.61 A response to therapy characterized
by an increase in reticulocytosis often occurs within a week of
the initiation of therapy.

Excessive alcohol consumption is a common cause of
macrocytosis. Even before anemia appears, 90% of alcoholics
have macrocytosis (MCV between 100 and 110 fL).62 This
abnormality can be induced by regular ingestion of 80 g of
alcohol each day (one bottle of wine). Alcohol-induced macro-
cytosis occurs even though patients are folate and cobalamin
replete and do not have liver disease. Abstinence from alcohol
results in resolution of the macrocytosis within 2–4 months,
thus confirming the diagnosis.63

Liver disease, particularly if caused by alcohol, is another
common cause of macrocytosis and is frequently accompanied
by target cell formation. The mechanism is not known but
increased lipid deposition on RBC membranes, similar to that
seen in hyperlipidemia, may be involved.

Virtually all patients with the myelodysplastic syndrome
will have macrocytic anemia at presentation. In the early stages,
myelodysplastic syndrome may be the cause of an appar-
ently idiopathic macrocytic anemia, especially in elderly pati-
ents.64

Evaluation should be initiated in patients with an MCV
above 100 fL. It should begin with a focused history-taking
including the extent of alcohol use, exposure to antimetabo-
lites and other medications, nutritional status, and the possible
presence of liver disease. Unless the history clearly points to the
diagnosis, routine laboratory testing consists of examination
of the blood smear, reticulocyte count, and analysis of serum
for cobalamin, folate, thyroid-stimulating hormone, liver func-
tion, and protein electrophoresis for the rare case of multiple
myeloma.

Hemolytic Anemias

Hemolysis is the destruction or removal of RBCs from the
circulation before their normal life span of 120 days. Although
hemolysis may be a lifelong asymptomatic condition, it presents
as anemia when production of the RBCs cannot match the pace
of RBCs destruction. Hemolysis can manifested as jaundice,
cholelithiasis, or isolated reticulocytosis.

There are two mechanisms of hemolysis. Intravascular
hemolysis is the destruction of RBCs in the circulation with
the release of cell contents into the plasma; it can be caused by
mechanical trauma from a damaged endothelium, complement
fixation, or infectious agents that may cause direct membrane
degradation and cell destruction. Extravascular hemolysis is the
removal and destruction of RBCs with membrane alteration by
the macrophages of the spleen and liver.

Hemolytic anemias can also be divided into hereditary or
acquired. Newly diagnosed hemolytic anemia in the elderly
most likely will be acquired. Among acquired anemias, the most
common are immune mediated and microangiopathic (due
to mechanical disruption of RBCs in circulation). Immune
hemolytic anemia is mediated by antibodies directed against
antigens on the RBC surface. Microspherocytes on a peripheral
smear and a positive direct antiglobulin test are the characteris-
tic findings. Immune hemolytic anemia is classified as autoim-
mune, alloimmune, or drug induced, based on the antigen that
stimulates antibody- or complement-mediated destruction of
RBCs. Autoimmune hemolytic anemia is mediated by autoan-
tibodies and further subdivided according to their maximal
binding temperature. Warm hemolysis refers to immunoglob-
ulin (Ig)G autoantibodies, which maximally bind RBCs at a
body temperature of 37◦C (98.6◦F). In cold hemolysis, IgM
autoantibodies (cold agglutinins) bind RBCs at lower tem-
peratures (0–4◦C/32–39.2◦F). When warm antibodies attach
to RBCs surface antigens, the IgG-coated RBCs are partially
ingested by macrophages of the spleen, leaving microsphero-
cytes, the characteristic cells of autoimmune hemolytic anemia.
These spherocytes are trapped in the splenic sinusoids and then
removed from circulation.65 Cold autoantibodies (IgM) tem-
porarily bind to the RBC membrane, activate complement, and
deposit complement factor C3 on the cell surface. These C3-
coated RBCs are cleared slowly by the macrophages of the liver
(extravascular hemolysis).66 The direct antiglobulin test, also
known as the direct Coombs test, demonstrates the presence
of antibodies or complement on the surface of RBCs and is the
hallmark of autoimmune hemolysis.67 A number of commonly
prescribed medications (penicillin, ampicillin, rifampin, iso-
niozid, insulin, and ibuprofen) can induce production of both
types of antibodies.68 Certain infections (infectious mononu-
cleosis, mycoplasma pneumonia, and HIV) can induce both
warm and cold autoimmune anemia.69

The anemia of hemolysis is usually normocytic, although
a reticulocytosis can cause elevated measurements of MCV
because of the large size of the reticulocyte (average 150 fL).70

Review of the peripheral blood smear is an important step in
the evaluation of anemias, including hemolytic anemia. A char-
acteristic laboratory feature of hemolysis along with anemia is
reticulocytosis, which is a normal response of the bone mar-
row to the loss of RBCs. In healthy bone marrow reticulocytosis
should be evident within 3–5 days after a decline in hemoglobin.

The destruction of the RBCs leads to a release of
hemoglobin and LDH into the circulation. Hemoglobin is
converted into unconjugated bilirubin in the spleen or may
be bound in the plasma by haptoglobin. The haptoglobin–
hemoglobin complex is rapidly cleared by the liver. The afore-
mentioned events will result in elevated LDH, elevated uncon-
jugated bilirubin, and low haptoglobin levels.25 In cases of
severe intravascular hemolysis, the binding capacity of hap-
toglobin is exceeded rapidly and free hemoglobin is filtered
by the glomeruli, causing red brown urine with urine dipstick
positive for blood without RBCs.
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Conclusion

Anemia is very common in older patients and is associated
with decreased survival, functional dependence, and several
geriatric syndromes including dementia, delirium, depression,
and falls. In approximately 33% of cases, the cause of anemia
is not obvious and may be the result of several contributing
factors.

Evaluation of anemia should be initiated for hemoglobin
levels of 13 g/dL for men and 12 g/dL for women. Further
studies are necessary to clarify the afoementioned parameters.

The management of anemia consists of eliminating the
causes and replenishing the missing factors. What remains to
be determined is whether pharmacological correction of ane-
mia in the elderly with recombinant erythropoietin can slow
disease progression, reduce morbidity, improve quality of life,
and prolong survival. This question should be answered in
randomized controlled trials in the future.

CHRONIC MYELOPROLIFERATIVE DISEASES

Classic myeloproliferative diseases include polycythemia vera
(PV), essential thrombocythemia (ET), myelofibrosis, and
chronic myeloid leukemia (CML). This group of diseases
shares several distinct features. They are clonal disorders of
hematopoiesis that arise in a hematopoietic stem cell or early
progenitor cell. They are characterized by the dysregulated pro-
duction of a particular lineage of mature myeloid cells with
fairly normal differentiation. They exhibit a variable tendency
to progress to acute leukemia, usually of the myeloid variety.
The individual myeloproliferative disorders are characterized
clinically by the proliferation of a single predominant myeloid
cell type, resulting in an excess of erythrocytes in PV, excess
platelets in ET, and an excess number of neutrophils in CML.

Polycythemia Vera

PV is a chronic myeloproliferative disorder characterized by
an increased RBC mass, which leads to hyperviscosity and
increased risk of thrombosis. The median age of patients diag-
nosed with PV is 60 years; approximately 7% of patients are
diagnosed before age 40 years. Median survival in untreated
patients is 6–18 months; with treatment, median survival is
more than 10 years.71 Patients may present with complaints
of pruritus after bathing, burning pain in the distal extremities
(erythromelalgia), gastrointestinal disturbances, or nonspecific
complaints such as weakness, headaches, or dizziness. Other
patients are asymptomatic and are diagnosed after an inci-
dental finding of an elevated hemoglobin and/or hematocrit
level on a routine blood count. In making the diagnosis of PV,
the physician must first exclude a secondary erythrocytosis.72

Once a secondary cause is ruled out, the diagnosis of PV is
determined using a combination of major and minor crite-
ria defined by the Polycythemia Vera Study Group. Although

new diagnostic modalities have been developed, these criteria
remain the standard method of diagnosis. Major diagnostic
criteria include increased RBC mass, normal oxygen satura-
tion, and the presence of splenomegaly.73 There is no single
treatment for PV. Thrombosis is the major cause of morbidity
and mortality; therefore, treatment is aimed at the prevention
of thrombotic events. Examples of thrombotic events include
arterial and venous thrombosis, cerebrovascular accident, deep
venous thrombosis, myocardial infarction, peripheral arterial
occlusion, and pulmonary infarction. Phlebotomy is the main-
stay of treatment, the goal of which is to reduce hyperviscosity
by decreasing the hematocrit level to less than 45% in white
men and 42% in African-Americans and women.71 Several
myelosuppressive agents have been used for treatment of PV
including hydroxyurea, recombinant interferon-α2b, radioac-
tive phosphorus, and busulfan. The preferred agent is hydroxy-
urea, which is less leukemogenic and is an effective bone
marrow suppressant.74 Because the of incidence of leukemia
associated with treatment with radioactive phosphorus peaks
after 7 years of treatment, it is reasonable to recommend the
use of radioactive phosphorus in elderly patients, especially
if life expectancy is less than 10 years.71 The current lack of
evidence correlating thrombocytosis with thrombosis in PV
does not support the potential therapeutic value of the use of
anagrelide, an area that needs additional evaluation.71 Inhibit-
ing platelet function with aspirin remains another possibility
for treatment and has been tested in several studies. High-
dose aspirin in PV has been discouraged because of the previ-
ously demonstrated association with an increased incidence of
gastrointestinal hemorrhage.75 The effectiveness of low-dose
aspirin in reducing the incidence of thrombosis in PV was
planned to be tested in approximately 1,800 patients over a
5-year follow-up period in a multicenter double-blind ran-
domized European trial.76 Because of poor enrollment, accrual
to the study was stopped early and follow-up was confined
to a period of 12 months. Results obtained in 518 evaluable
patients showed aspirin significantly lowered the combined risk
of cardiovascular death, nonfatal myocardial infarction, non-
fatal stroke, pulmonary embolism, or major venous throm-
bosis, and aspirin significantly reduced the combined rate
of major or minor thrombosis. The study was insufficiently
powered to detect significant differences between aspirin and
placebo in the rates of any bleeding, major bleeding, or minor
bleeding.77

Chronic Myeloid Leukemia

CML is a rare disease worldwide. It represents 14% of all
leukemia and 20% of adult leukemia. The annual incidence
is 1.6 cases per 100,000 adults with a slight male preponder-
ance. The median age at diagnosis is 65 years.78 CML was
the first malignancy determined to be caused by a chromo-
somal abnormality after the discovery of a minute chromo-
some (now known as the Philadelphia chromosome,) which
was found to result from at (9;22) reciprocal chromosomal
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translocation.79 The clinical hallmark of CML is the uncon-
trolled production of maturing granulocytes, predominantly
neutrophils but also eosinophils and basophils. The disease has
a triphasic clinical course: a chronic phase, which is present
at the time of diagnosis in approximately 85% of patients; an
accelerated phase, in which neutrophil differentiation becomes
progressively impaired and leukocyte counts are more difficult
to control with myelosuppressive medications; and blast cri-
sis, a condition resembling acute leukemia in which myeloid
or lymphoid blasts fail to differentiate.79 The clinical findings
at diagnosis of CML vary among reported series. Up to 50%
of patients are asymptomatic, with the disease initially sus-
pected from review of routine blood tests.79,80 Among symp-
tomatic patients, systemic symptoms such as fatigue, malaise,
weight loss, excessive sweating, abdominal fullness, and bleed-
ing episodes due to platelet dysfunction are common. Acute
gouty arthritis may also present at this time due to overpro-
duction of uric acid.80 Treatment of CML has changed dramat-
ically over the recent years because of development of tyrosine
kinase inhibitors. Until recently, interferon-α and stem cell
transplantation were the only therapeutic options for patients
with CML. Treatment decisions remain complex and require
involvement of an experienced oncologist. Available treatment
options include:

■ Administration of first and second generation oral tyrosine
kinase inhibitors (e.g., imatinib, dasatinib, and nilotinib),
which have become the initial treatment of choice

■ Stem cell transplantation, which is of high importance in
younger patients

■ Other agents (e.g., hydroxyurea, interferon-α with or with-
out cytarabine, busulfan, and homoharringtonine81

Acute Myeloid Leukemia

Acute myeloid leukemia (AML) or acute nonlymphocytic
leukemia refers to a hematopoietic neoplasm involving cells
of the myeloid line. AML is characterized by a clonal prolif-
eration of myeloid precursors with reduced capacity to differ-
entiate into more mature cellular elements. As a result, there
is an accumulation of leukemic forms in the bone marrow,
peripheral blood, and other tissues, with a marked reduction in
RBCs, platelets, and neutrophils. The increased production of
malignant cells, along with reduction in these mature elements,
results in a variety of systemic symptoms, anemia, bleeding, and
an increased risk of infection.

Approximately 11,000 individuals are diagnosed with AML
annually in the United States. The median age at presentation
is 65 years.82 The incidence of AML increases with age and is
almost 10 times greater among persons older than 65 years of
age. If left untreated, AML usually results in death within a few
months of diagnosis.83

Presenting symptoms are usually related to pancytopenia
(anemia, neutropenia, and thrombocytopenia) and include
easy fatigue, cognitive impairment, infections, bleeding (gingi-

val bleeding, ecchymosis, and epistaxis). Combination of these
symptoms is common.84

Treatment of AML may differ among younger and older
adults. Although there is no clearly accepted definition of
younger compared with older adults when dealing with AML, in
most studies, “older adult” has been variously defined as older
than 55, 60, or 65 years. Increasing age and comorbid condi-
tions are poor prognostic factors in patients with AML. Many
of these patients are unable to tolerate intensive chemother-
apy and its complications.85 In addition patients with comor-
bid conditions such as cardiac, pulmonary, hepatic, or renal
disorders suffer greater acute toxicity from chemotherapy. At
present, a reasonable standard regimen for many older patients
is 7 days of continuous infusion with cytarabine plus 3 days of
daunorubicin.86

Chronic Lymphocytic Leukemia

Chronic lymphocytic leukemia (CLL) is the most common
form of leukemia in adults in the western world, representing
almost 25% of all leukemia. The median age at diagnosis is 70
years, with 81% of patients being diagnosed at age 60 years or
older.87 The cause of CLL is unknown. It is the only leukemia
not associated with previous exposure to ionizing radiation,
drugs, or chemicals. Epidemiological studies have shown that
the risk of CLL is increased in relatives of patients with
CLL.88

Approximately 50% of patients with CLL are asymptomatic
at the time of presentation and are found to have an iso-
lated peripheral lymphocytosis on laboratory work obtained
for unrelated reasons.89 Constitutional symptoms are present
in approximately 15% of patients at diagnosis with night sweats,
weight loss, and fatigue being the most frequently reported
complaints.90

The most common finding on physical examination is
lymphadenopathy, present in 50%–90% of patients. Lymph
node enlargement may be generalized or localized; the size
of enlarged nodes may be as small as a few millimeters in
diameter or as large as orange. The most commonly affected
sites are cervical, supraclavicular, and axillary. The spleen is
the second most frequently enlarged organ. It is usually pain-
less and nontender on palpation with a smooth firm surface.90

Enlargement of the liver can be present in 15%–25% of the
cases. It is nontender on palpation with a firm smooth sur-
face. Infiltration with B-CLL cells may occur in any organ
but the skin is the most commonly involved nonlymphoid
organ and this is present in less than 5% of the cases.91 The
indications for initiation of therapy for CLL are those recom-
mended by the National Cancer Institute–sponsored Work-
ing Group.92 Criteria for therapy include B symptoms (fevers,
night sweats, or weight loss), progressive enlargement of lymph
nodes, hepatosplenomegaly, obstructive adenopathy, develop-
ment of or worsening thrombocytopenia and anemia, immune
hemolysis or thrombocytopenia not responsive to corticos-
teroids, and rapid lymphocyte doubling time. If treatment is
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indicated, the traditional approach is to administer chlorambu-
cil plus corticosteroids. Treatment with the purine analog flu-
darabine, alone, or in combination with other agents (e.g., chlo-
rambucil, cyclophosphamide, rituximab), produces a higher
response rate than alkylating agent regimens or combination
regimens, although such treatment has not yet been shown
to prolong overall survival and are associated with greater
toxicity.93

Thrombocytopenia

The normal platelet count in adults ranges from 150,000–
450,000/μL, with mean values of 237,000 and 266,000/μL in
males and females, respectively.94 Thrombocytopenia is defined
as a platelet count less than 150,000/μL (150 × 109/L), although
2.5% of the population will have a platelet count lower than this.
Thrombocytopenia is not usually detected clinically (see later)
until the platelet count has fallen to levels significantly below
100,000/μL. The major mechanisms for a reduced platelet
count are decreased production and increased destruction.
Two additional mechanisms include dilutional or distributional
thrombocytopenia. Platelet production by bone marrow can be
impaired when the bone marrow is suppressed or damaged. In
the case of bone marrow suppression there will be evidence
of decreased production of RBCs and WBCs (pancytopenia).
Causes of bone marrow suppression include viral infections
(rubella, mumps, varicella, parvovirus, hepatitis C, Epstein–
Barr virus), chemotherapy or radiation therapy to the sites of
platelet production (as in total nodal irradiation), direct alcohol
toxicity, and vitamin B12 and folate deficiencies.

Increased platelet destruction is seen in number of con-
ditions, including idiopathic thrombocytopenic purpura and
systemic lupus erythematosis. The mechanism is presumed to
be due to the presence of autoimmune antiplatelet antibodies.
In posttransfusion or posttransplantation thrombocytopenia,
there is alloimmune destruction. Increased platelet destruction
occurs in disseminated intravascular coagulation, thrombotic
thrombocytopenic purpura (TTP), and antiphospholipid syn-
drome after administration of certain medications (heparin,
quinine, quinidine, and valproic acid). Physical destruction
of platelets can occur during cardiopulmonary bypass and in
large aortic aneurysms.95 Distributional thrombocytopenia can
be caused by splenomegaly. In healthy adults, approximately
one third of circulating platelets are sequestered in the spleen.
In patients with splenomegaly, up to 90% of platelets can be
sequestered in the spleen, although total platelet mass and over-
all platelet survival remain relatively normal. Patients with cir-
rhosis, portal hypertension, and splenomegaly may have a sig-
nificant degree of thrombocytopenia but rarely have clinical
bleeding because their total platelet mass is usually normal.96

Dilutional thrombocytopenia can occur in patients with mas-
sive blood loss and transfusion of 20 units or more of packed
RBC in a 24-hour period because of absence of viable platelets
in packed RBC products.97 Patients with thrombocytopenia
may be asymptomatic and thrombocytopenia may initially be
detected on a routine CBC. The most common clinical presen-

tation of thrombocytopenia is mucosal or cutaneous bleeding.
Mucosal bleeding may be manifested as epistaxis and gingival
bleeding. Bleeding into the skin is manifested as petechiae or
superficial ecchymosis.

Immune Thrombocytopenic Purpura

Immune thrombocytopenic purpura (ITP) is an immune dis-
order characterized by a low platelet count and mucocutaneous
bleeding. It can be primary (idiopathic thrombocytopenic pur-
pura) or secondary due to an underlying disorder such as sys-
temic lupus erythematosis, the antiphospholipid syndrome,
CLL, lymphoma, infection with HIV and hepatitis C, and ther-
apy with curtain drugs. ITP can be acute or chronic.

A presumptive diagnosis of ITP is made when the history,
physical examination, CBC and examination of a blood smear
do not suggest other etiologies for the isolated thrombocy-
topenia. In older patients (>60 years of age), bone marrow
aspiration can be recommended to rule out myelodysplastic
syndrome.98 For patients with presumed ITP, severe thrombo-
cytopenia, and/or clinical bleeding, urgent hematological con-
sultation is a priority. For asymptomatic patients with modest
degrees of thrombocytopenia, consultation is less urgent but
should be pursued should treatment be required in the future.
Treatment decisions are complex and should be shared between
the clinician and the patient. Factors that should be taken into
account include presence or absence of severe bleeding, risk for
trauma given the patient’s age, occupation, and lifestyle, and
comorbid medical conditions that can increase risk of bleed-
ing. Standard practice is to initiate treatment with prednisone,
1 mg/kg orally given as a single daily dose. The duration of ini-
tial prednisone treatment is determined by the platelet count
response. If the platelet count recovers promptly to normal,
the prednisone dose is tapered and discontinued; there is no
standard regimen for tapering the prednisone dose.98

Thrombotic Thrombocytopenic Purpura

TTP is an acute syndrome with abnormalities in multiple organ
systems. It occurs primarily in adults with the annual inci-
dence in the United States estimated at 4–11 cases per million
people.99 Prompt recognition of TTP is important because the
disease responds well to plasma exchange treatment but is asso-
ciated with a high mortality rate when untreated.100 Patients
are diagnosed primarily by the presence of thrombocytopenia
and microangiopathic hemolytic anemia without another clin-
ically apparent cause, and most have some neurological and
renal abnormalities.

Plasma exchange is the only treatment of TTP for which
there are firm data on effectiveness.100 The American Associa-
tion of Blood Banks, the American Society for Apheresis, and
the British Committee for Standards in Haematology recom-
mend daily plasma exchange with replacement of 1.0–1.5 times
the predicted plasma volume of the patient as standard therapy
for TTP.101,102 The British guidelines recommend that plasma
exchange therapy be continued for a minimum of 2 days after
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the platelet count returns to normal (>150,000/cm3), and they
also recommend the use of glucocorticoids for all patients with
TTP.
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INTRODUCTION

Cancer is a major public health problem with a disproportion-
ate impact on older adults. The lifetime risk of developing can-
cer is 1 in 2 for men and 1 in 3 for women.1 Seventy-six percent
of all cancers occur in patients older than the age of 55. From
2000 to 2003 the median age of cancer at time of diagnosis was
67 years. During this time, the median age at death was 73 years
old.2 There are epidemiological differences based on ethnicity,
with African-Americans having both the highest cancer inci-
dence and mortality. Factors accounting for differences are mul-
tifactorial and a topic of ongoing research.3 The overall health
care costs associated with cancer were estimated to have been
$219.2 billion in 2007.1 As the size of the elderly population con-
tinues to increase, all health care professionals can expect to care
for a steadily increasing number of older patients with cancer.

Cancer and Aging

Although principally a geriatric disease, under no circum-
stances should cancer be considered a normal consequence
of aging. The relationship between cancer biology and the biol-
ogy of aging is multidimensional and has yet to be fully under-
stood. The incidence of some cancers such as breast, prostate,
and colon increases with advancing age, whereas others such
as cervical cancer are less frequent. The increasing prevalence
of cancer with advancing age is thought to result from the
accumulation of damaging genetic events and mutations that
occur over time, the decline of DNA repair mechanisms over
time, and the decline in cellular immunity.4,5 Additionally, the
aggressiveness of cancer with advancing age can vary. Malig-
nancies such as acute myelogenous leukemia, and lymphomas
tend to be more aggressive with advancing age, most likely
secondary to particular histological subtypes of the disease that
appear to be age dependent. Breast cancer may have an indolent

course in the elderly, an example of age-associated decline in
tumor aggressiveness that may be due to impaired tumor angio-
genesis in older patients, although older adults still die of this
disease. Various aging processes can affect cancer presenta-
tion and management including decreased homeostatic reserve,
altered pharmacodynamics and pharmacokinetics, and declin-
ing adaptability.6

Principles of Cancer Screening

Screening recommendations in older adults are still subject to
controversy and therefore a consensus has not been reached.
Walter and Covinsky provided a framework for evaluating
screening in the elderly population that includes considera-
tion of life expectancy, benefit of screening, potential harms of
screening, and values and preferences of each patient.7 These
items should be considered in the context of the overall pur-
pose of screening tests, which is to reduce morbidity and mor-
tality. Even when large randomized studies have found screen-
ing tests to be efficacious, they have systematically excluded
older patients, making it difficult to extrapolate benefit seen
in younger adults to geriatric patients. Given this limitation,
an additional consideration for screening in the elderly is to
improve function and quality of life.8 Screening is subject to
bias with lead-time bias and length-time bias each having sig-
nificance in older adults. Lead bias occurs when the underly-
ing disease cannot be altered by treatment. In the unscreened
population, the diagnosis is not made until clinical symptoms
are present. The screened population is given a diagnosis in
the asymptomatic period. Screening does not alter time of
death. It only allows patients to know about their disease ear-
lier. Because of length-time bias, screening is more likely to
detect slower-growing tumors and less likely to detect faster-
growing tumors, thus producing the impression that indi-
viduals found with screening do better than those who are
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found through symptoms. This has relevance in the geriatric
population who may have several comorbidities that may com-
pete with the cancer diagnosis. Prostate cancer and breast cancer
in older adults are examples of diseases that may be affected
by length-time bias.9 Lead-time and length-time biases are
potential sources of harm when screening the elderly for can-
cer. In general, it can be concluded that a patient with a life
expectancy of less than 5 years is unlikely to benefit from cancer
screening.7

Comprehensive Geriatric Assessment
and Geriatric Oncology

Epidemiological studies have shown that the geriatric popu-
lation has been undertreated with regard to all oncological
care compared with those younger than 65 years. Historically,
patients were determined to be “elderly” when they reached
the age of 65 years (retirement age, Medicare eligible). Yet the
elderly are not adequately defined solely by chronological age.
Rather, ongoing emphasis has been placed on physiological
age as a determinant of how elderly patients are defined. As
aging is multifaceted and highly individual, a standardized
approach to evaluate each patient has been increasingly rec-
ognized and encouraged by geriatricians and oncologists over
the past decade. Comprehensive geriatric assessment (CGA)
is a multidisciplinary-based tool to address this need and has
been utilized when estimating life expectancy and candidacy
for treatment in older patients with a cancer diagnosis.10 The
International Society of Geriatric Oncology recommends the
use of CGA in the evaluation of older patients with cancer to
detect unaddressed problems and improve functional status
and, possibly, survival.11 Until recently, the use of the CGA in
older patients was recommended based on the expectation that
it would eventually be shown to improve outcomes. There is
now increasing data showing the ability of the CGA interven-
tion in reducing morbidity and mortality.12 This evidence has
prompted further research in the development of a compre-
hensive evaluative tool that can guide interventions improving
quality cancer care in older adults. Elements of a CGA are
detailed in Chapter 2, “Assessment of the Older Patient.”

Principles of Management

Advanced age is not in itself a contraindication to cancer ther-
apy. Making evidence- based decisions in elderly patients may
be difficult due to their limited inclusion in randomized tri-
als. When guiding a patient through treatment decisions, it is
important to consider whether the patient is able to tolerate
life-prolonging treatment and whether treatment will improve
symptoms and quality of life. Elective surgery does not appear
to be associated with a higher mortality rate, although postsur-
gical complications and duration of hospital stay can increase
with age. Radiation therapy is generally well tolerated by older
patients and new methods of delivery, such as hyperfractionated
radiation therapy are also showing promise in this age group.
Chemotherapy should be considered in patients for whom cure,

survival, or palliation may be achieved; however, it should be
noted that age associated pharmacological changes may alter
tolerance of chemotherapeutics. Older patients are at increased
risk for myelosuppression, mucositis, anemia-related fatigue,
cardiomyopathy, and neuropathy.

Prevention

Even though age, one of the major risk factors for development
of cancer, is not modifiable, cancer is a potentially preventable
disease. Screening, as discussed above, remains controversial as
a form of secondary prevention in the elderly. Much emphasis
has been placed on primary prevention and its potential benefits
for older adults. It has been estimated that two thirds of cancer
deaths in the United States can be linked to smoking, lack of
exercise, and obesity.13 Nine modifiable risk factors are respon-
sible for one third of cancers worldwide. After smoking and
alcohol, overweight/obesity is the third most common cause
of cancer-related death in developed countries.14 Smoking ces-
sation is the single most important preventable public health
measure in decreasing the incidence of lung and other cancers
in the elderly. Overall health benefit of smoking cessation even
in the oldest old has been established.15 Chemoprevention is an
example of primary prevention that targets neoplastic transfor-
mation at its earliest form. Classes of chemopreventive agents
such as selective estrogen receptor modulators (SERMs) may
play a therapeutic role for selected elderly patients in preven-
tion of breast cancer. Ongoing studies continue to determine
their role in cancer prevention.

LUNG CANCER

Epidemiology

Lung cancer remains the leading cause of cancer death in the
United States. The American Cancer Society estimates 215,020
cases of lung cancer will be diagnosed in 2008.1 At the time of
diagnosis, most patients older than 65 years are found to have
stage III or IV disease and a median survival of 9–10 months.
More than 80% of lung cancer diagnoses are non-small cell lung
cancer (NSCLC), with the median age of diagnosis being 68
years. The remainder of lung cancers is composed of the small
cell type, which occurs almost exclusively in smokers.16 The
overall 10-year survival rate is 7% and survival rate decreases
with advancing age (5-year survival rate for patients <50 is 10%
compared with 5% in patients >70).17 Small cell lung cancer
(SCLC) is characterized by rapid doubling time, high growth
fraction, and early development of metastases.18 Although most
solid tumors utilize a tumor node metastasis (TNM) staging
system because of its yield of prognostic information, it has
not been useful in aiding in prognosis and management of
SCLC. Therefore, a two-stage system categorizes SCLC into
limited disease (tumor confined to one hemithorax and ipsi-
lateral nodes) and extensive disease (tumor not confined to
one hemithorax and/or presence of malignant effusions). Most
long-term survivors are derived from the limited-disease group.
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Table 36.1. Professional Organizations’ Recommendations for Lung Cancer Screening

American Academy of Family Physicians19
■ Recommends against the use of chest x-ray and/or

sputum cytology in asymptomatic persons for lung
cancer screening

American Cancer Society20
■ Does not recommend lung cancer screening for

asymptomatic individuals at risk for lung cancer

■ However, high-risk patients and their physicians may
decide evidence is sufficient to warrant screening with
spiral CT on an individual basis

USPSTF21
■ Fair evidence that LDCT, chest x-ray, sputum cytology,

or a combination of these tests can detect lung cancer
earlier than in an unscreened population, but

■ Poor evidence that any screening modality decreases
mortality and screening poses significant risk of harm to
patients

■ Insufficient evidence to recommend for or against
screening in asymptomatic patients

■ Level I recommendation

In general, SCLC is a highly aggressive malignancy. Without
treatment, median time of survival is 2–4 months.

Screening and Prevention

No major professional associations recommend screening for
lung cancer because the benefit has not been established in any
group including high-risk older smokers (Table 36.1).

The development of the low-dose helical computed tomog-
raphy (LDCT) scanning to detect nodules as small as a few
millimeters has sparked new interest in lung cancer screening.
The sensitivity of LDCT for detection of lung cancer is four
times that of chest x-ray and is six times more likely to detect
stage I (potentially curable cancers).22 The potential drawbacks
of LDCT as a method of lung cancer screening include more
false positives, greater radiation exposure, and increased costs
($200–$300). An important concern about screening for lung
cancer is the risk of overdiagnosis and subsequent overtreat-
ment without detection of advanced tumors or a change in
the mortality rate, suggesting increased diagnoses of indolent
tumors.

There is fair evidence that screening with LDCT detects lung
cancer at an earlier stage but a decrease in mortality has not yet
been demonstrated in randomized trials. In a recent study of
annual screening in high-risk patients, most cancers detected
were early stage, many of which were curable with surgery,
suggesting promise for this method of screening asymptomatic
patients.23 Survival times for the group of individuals detected
through the LDCT screens far exceed historical rates, although
the study was not a randomized trial, and it lacked a specific
control group. In fact, an analysis of several screening trials
confirmed that more small cancers are found through screening
but argued that the mortality rates in these series matched the

rates expected in the absence of screening.24 Several ongoing
trials are aimed at helping to elucidate the impact of lung cancer
screening on mortality. Currently three randomized clinical
trials are underway including the National Lung Screening Trial
which randomly assigned patients between the ages of 55 and
74 years old to either lung cancer screening with CT or with
chest radiographs and is powered to detect a 20% reduction in
lung cancer mortality resulting from differences in methods of
screening. The final analysis is expected to be released in 2012
after 8 years of data collection.25

Because of poor yield of secondary prevention for lung can-
cer, the value of primary prevention, mainly smoking cessation,
should be emphasized. Cancer risk is dependent on quantity
and duration of tobacco use. It has been demonstrated that
quitting at any age decreases risk of developing lung cancer.26

This confirms that the risk of developing lung cancer is a greater
function of tobacco exposure than of increasing age. Although
lung cancer screening holds potential promise, smoking pre-
vention and cessation programs will continue to have by far the
largest impact. The interventions that contribute to tobacco use
prevention are known. Increasing the cost of tobacco products,
enforcing clean indoor air laws and policies, limiting access
to tobacco, particularly for young people, decreasing tobacco
advertising, and increasing aggressive counter advertising are
proven methods to reduce tobacco utilization.

Paraneoplastic Syndromes

SCLC is most commonly associated with endocrinological and
neurological paraneoplastic syndromes. They are defined as
nonmetastatic systemic effects that accompany malignant dis-
ease. The exact mechanism by which they occur is not under-
stood. At times the symptoms of the paraneoplastic syndrome
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may precede the diagnosis of the malignancy, occur late in
disease, or be a sign of disease recurrence. The most prevalent
syndrome is the syndrome of inappropriate antidiuretic hor-
mone secretion, affecting 40%–70% of patients with SCLC.
The syndrome usually resolves within 3 weeks of comple-
tion of combination chemotherapy, but it has a tendency to
recur. Increased serum and tissue levels of adrenocorticotropic
hormone can cause Cushing’s syndrome, uncommon in lung
cancer, but characterized by weakness, hyperglycemia, edema,
confusion, and hypokalemic alkalosis. Neurological paraneo-
plastic syndromes include Lambert–Eaton syndrome, a rare
disorder of the neuromuscular junction that resembles myas-
thenia gravis. Hypercalcemia is more common in NSCLC.27

Management

Surgery
Surgery is generally the treatment of choice in early (stages

I–III) NSCLC. Cure is unlikely in patients with NSCLC who do
not undergo surgery. Although older patients are less likely to
be treated with surgery, advanced age (>75 years) is not cor-
related with short-term or long-term postoperative results in
lung cancer patients who are in good clinical condition prior
to surgery.28 Older patients are more likely to have medical
problems that may preclude surgery but age alone should not
determine their candidacy. Choice of surgery method is also
important in minimizing risk. Lobectomy or wedge resection is
preferred over pneumonectomy. Patients older than 70 years
have been noted to have more complications following pneu-
monectomy with a three times increased risk of death compared
with younger patients with comparable disease and risk. Res-
piratory function is the most accurate predictor of mortality in
older patients.29

Radiation Therapy
Radiation therapy is the most commonly offered treatment

to elderly patients with early stage lung cancer. Radiation ther-
apy, given with curative intent, is often given to patients who
are not candidates for or choose not to undergo surgery. Sur-
vival rates are inferior to those who have surgery. Thoracic
radiation is equally tolerated in older and younger popula-
tions with age having no effect on symptoms such as nausea,
vomiting, dyspnea, weakness, or esophagitis.30 Older patients
have been shown to be more likely to experience weight loss.
Thus, nutritional status should be assessed in patients who are
being considered for radiation therapy as it has been shown
that weight loss is an independent predictor of mortality in
community-dwelling older adults.31 In locally advanced lung
cancer, the survival benefit of concurrent chemotherapy and
radiation therapy over sequential therapy in the population at
large has been demonstrated but is associated with increased
risk of short-term toxicity in the older lung cancer patient.32

If it is thought that toxicities outweigh the benefit of con-
current chemotherapy and radiation, older patients ineligible
for surgery may derive the most benefit from radiation alone.
For patients with incurable disease, radiation has proved to

be useful in palliation of symptoms including hemoptysis and
thoracic pain.33

Thoracic radiation therapy has been shown to improve sur-
vival moderately for SCLC patients with limited disease but the
benefit has not been proven in patients older than age 70 years.
Additionally, there is a potential for toxicity; however, the added
potential of increased survival may justify this more aggressive
treatment approach in patients with good performance status.
The timing of the delivery of radiation therapy is controver-
sial. Concurrent (given at the same time) or alternating (given
on days chemotherapy is not) therapies are appealing because
these treatment schedules have been hypothesized to improve
survival outcomes but the data are not consistent. If radiation is
chosen in an elderly patient, it should not be given concurrently
(but rather, sequentially) with chemotherapy because the risk
of esophageal and bone marrow toxicity is accentuated in the
elderly.18 Radiation in the setting of extensive disease only plays
a palliative role.

Prophylactic Cranial Irradiation
Central nervous system (CNS) metastases in SCLC are com-

mon. In patients who achieve a complete remission after ther-
apy, nearly 50% still progress to develop brain metastases in the
next 2 years. When brain metastases are present, they are rarely
curable by chemotherapy or radiation. This is the framework
for the rationale that moderate doses of radiation to the brain
in patients without CNS involvement may prevent future overt
metastatic disease. Prophylactic cranial irradiation (PCI) has
been shown to decrease metastases as well as have a modest
improvement in 3-year survival rates (5%).34 There has been
concern about neurotoxicity, memory deficits, and quality of
life in patients receiving PCI. Although the evidence is not con-
clusive, administering chemotherapy after completion of the
radiation course decreases the risk of neurocognitive impair-
ment. On the basis of outcome data, PCI is recommended
for patients with limited-stage disease in whom a complete
response is achieved after chemotherapy (Level of recommen-
dation: A). Patients with extensive disease in whom a com-
plete response is achieved after treatment may also be offered
PCI after full discussion of risks and benefits. (Level of rec-
ommendation: C: fair evidence, small benefit).35 PCI is not
recommended in patients with multiple comorbidities, a poor
performance status, or impaired baseline cognitive function.

Chemotherapy
Randomized studies show that fit older patients with

advanced NSCLC benefit from chemotherapy. The Elderly
Lung Cancer Vinorelbine Italian Study Group compared single-
agent vinorelbine with best supportive care in patients older
than the age of 70 years. Vinorelbine provided both a survival
advantage and a symptomatic advantage over best supportive
care. Adverse effects included constipation, neuropathy and
fatigue.36 An assessment of quality of life during this study also
showed an advantage in the chemotherapy treated group. The
Multicenter Italian Lung Cancer in the Elderly Study trial was
the largest study conducted in elderly patients with NSCLC.
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Patients older than 70 years were randomized to receive single-
agent vinorelbine, single-agent gemcitabine, or the combina-
tion of the two agents. The results did not show a significant
advantage for the nonplatinum-based doublet over the sin-
gle agent but did demonstrate increased toxicities with the
agents combined.37 From this study and the Elderly Lung Can-
cer Vinorelbine Italian Study Group study, it was concluded
that single-agent therapy should be the standard therapy in
elderly patients with advanced NSCLC. Functional status and a
patient’s comorbid status prior to lung cancer diagnosis aid in
treatment decisions. Although not proven by randomized trials,
patients with a poor functional status because of comorbidities
may be good candidates for single-agent therapy. On the other
hand, patients with no prior major comorbidities may bene-
fit from more aggressive chemotherapy with platinum-based
combination therapy. Additionally, chemotherapy has offered
a survival advantage when administered to elderly patients who
have undergone resection.38

With surgery being a very rare option in SCLC, combina-
tion chemotherapy remains the cornerstone of management
of SCLC with a response rate of 70%–80% in limited dis-
ease (compared with 60%–70% in extensive disease). Despite
its responsiveness to chemotherapy, SCLC is characterized by
a high recurrence rate within 2 years of treatment and poor
overall survival. In limited-disease SCLC, the median survival
is 12–16 months with up to 5% being considered cured. In
extensive-disease SCLC, the median survival is 9–11 months
with virtually no survivors after 5 years.39 For patients with
limited-stage disease, standard chemotherapy consists of four–
six cycles of etoposide and cisplatin with or without thoracic
irradiation. Patients in whom complete remission is achieved
may be offered prophylactic brain irradiation.

For patients with extensive-stage disease, a combination
platinum-based chemotherapy regimen is recommended. Sev-
eral retrospective studies evaluated multiple prognostic fac-
tors including age in elderly patients treated with standard
combination chemotherapy regimens. There was no statistical
difference in survival based on age and only a marginal dif-
ference based on performance status.40 No studies resulted in
inferior response rates for overall survival for older patients
(>70 years). These treatments generally lead to greater toxic-
ity in older adults compared with younger adults. Single-agent
chemotherapy is not an adequate substitution for combina-
tion therapy in older patients with SCLC because of findings in
randomized studies showing inferior survival with single-agent
chemotherapy.41,42

Supportive Care
Given the aggressiveness of lung cancer, providers, patients,

and caregivers place greater emphasis on quality-of -life consid-
erations. This is particularly important in patients for whom the
disease is incurable. Besides proper analgesia and oxygen ther-
apy, supportive care may include palliative radiotherapy, which
is effective in short-term control of thoracic and bone pain
as well as in decreasing CNS metastases. A focus on the

emotional care of the patient and caregivers should be empha-
sized as well. Depression in the setting of lung cancer can be
missed, as symptoms may be mistaken for those secondary to
the cancer itself.

COLON CANCER

Epidemiology

Colorectal cancer is the third most common malignancy in the
United States with approximately 148,610 new cases of large
bowel cancers being diagnosed each year. Of these cases, greater
than 70% are localized in the colon with the remainder being
in the rectum.43 In 2008, it is estimated that 49,960 Americans
will die of colorectal cancer, accounting for approximately 9%
of all cancer deaths. Colon cancer ranks second to lung cancer
as a cause of cancer death.1

Age is a major risk factor for the development of colorectal
cancer, with 90% of cases occurring after the age of 50 years.
The median age of diagnosis of colorectal cancer is 71.1 years
of age.2 The lifetime risk of developing colorectal cancer is 1 in
18, a risk that increases with age regardless of race or sex. The
increased risk of colorectal cancer with aging may be linked to
the observation that more than 80% of colorectal cancers arise
from adenomatous polyps. Ten percent of polyps larger than
1 cm become malignant after 10 years and nearly 25% after
20 years.44 The prevalence of polyps increases with age; 50% of
patients older than 75 have polyps.45

Risk Factors

Risk factors also include a personal or family history of spo-
radic cancers or adenomatous polyps, inflammatory bowel dis-
ease, diabetes mellitus, and cigarette smoking. Individuals with
ulcerative colitis are at particularly high risk for colon cancer,
even if the disease is clinically quiescent and must undergo
screening far more frequently, beginning 8 years after develop-
ing this disease in conjunction with pancolitis or 12–15 years
after the onset of left-sided disease.1 Prophylactic colectomy is a
reasonable step in appropriate candidates. Several rare familial
syndromes, such as familial adenomatous polyposis and hered-
itary nonpolyposis colon cancer also confer very high risk and
require early and intensive screening or prophylactic colec-
tomy depending on results of genetic testing. In family mem-
bers testing positive for the gene causing familial adenomatous
polyposis, screening should be performed regularly, and colec-
tomy should be considered when polyps are found. Patients
with hereditary nonpolyposis colon cancer should undergo
colonoscopy every 1–2 years beginning at age 20–25 years, or
10 years earlier than the youngest age of colon cancer diagnosis
in the family; whichever comes first.46 The role of diet and addi-
tional environmental factors has not been fully determined.47

Two large prospective studies have shown an association of
obesity with higher risk of colon cancer, a relationship that
is probably, although not definitively, causal.48,49 Although a
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family history of colorectal cancer is a known risk factor for
developing colorectal cancer, a prospective study examining
the strength of this association concluded that the risk is sig-
nificant in younger people but does not predict cancer risk in
patients older than 65 years.50

Screening

The U.S. Preventive Services Task Force (USPSTF) strongly
recommends that clinicians screen average-risk men and
women 50 years of age or older for colorectal cancer (A
recommendation).51 What remains uncertain is the optimal
means by which to screen and the age at which to stop
screening.

The major screening tests currently recommended by the
American Cancer Society to detect polyps or colorectal can-
cer are yearly fecal occult blood test (FOBT) utilizing either
guaiac-based or immunochemical testing methodology, sig-
moidoscopy every 5 years, the combination of FOBT and sig-
moidoscopy, double-contrast barium enema every 5 years, and
colonoscopy every 10 years. Medicare covers these methods
of screening in patients older than age 50 years. The current
evidence does not support choosing one test over another. Evi-
dence demonstrates that all tests are effective but differ in sen-
sitivity, specificity, cost, and safety. Cost-effectiveness models
have been calculated for yearly FOBT, sigmoidoscopy every
5 years, and colonoscopy every 10 years, each of which falls
within usual cost-effectiveness thresholds.

Fecal Occult Blood Testing with Immunochemical
Technology, or Guaiac-Based Technology

The only randomized prospective trials of colon cancer
screening utilized FOBT. The Minnesota trial demonstrated
that colon cancer mortality is reduced by 33% with annual
testing and 16% with biannual testing.52 All individuals who
test positive for blood in the stool must have a colonoscopy to
gain the protective benefit. Advantages of this method of screen-
ing include low cost, high safety, easy availability, and support
through high-quality evidence. The actual sensitivity and speci-
ficity of these stool-based testing strategies vary depending on
the type of test used. Tests that have at least a 50% sensitivity for
cancer are available and should be used. This strategy may be
particularly important in older individuals with comorbidities
for whom colonoscopy carries a higher risk.

Sigmoidoscopy
A 60-cm sigmoidoscopy can only reach to the splenic flex-

ure. A cross-sectional analysis of colonoscopy screening found
one half of all advanced adenomas and cancers in the proxi-
mal region would be missed on sigmoidoscopy examination.53

One recent colonoscopy series estimates that a strategy of sig-
moidoscopy screening followed by colonoscopy for individuals
in whom a polyp is found would detect approximately 75%
of advanced polyps.54 As individuals age, a higher percentage
of polyps and colon cancer are found on the right side of the

colon, a clinical observation that argues against the use of sig-
moidoscopy alone.

Colonoscopy
A benefit of colonoscopy as a screening method is its long-

lasting protective effects if negative. A case-control study, in
which almost half of the patients were older than 70 years,
demonstrated that patients who died of colon cancer were
less likely to have had a colonoscopy in the prior 10 years.55

Screening colonoscopy in patients older than age 80 has been
shown to have only 15% of the expected gain in life expectancy
in younger patients.56 Although colonoscopy is the most sen-
sitive and specific (>90% for both) of colorectal screening
tests, it has remained uncertain whether these attributes trans-
late into reduced colorectal cancer mortality. Complications
from colonoscopy include perforation (1/1,000), serious bleed-
ing (3/1,000), and cardiorespiratory events from intravenous
anesthetics (5/1,000).57 There is an increased risk of per-
foration with increasing age and presence of two or more
comorbidities.58 The procedure itself can be more difficult in
older adults due to changes in bowel elasticity and increased
presence of diverticulosis.59 Challenges related to the bowel
preparation are especially salient in older patients including
volume depletion and electrolyte abnormalities, as well as an
increased risk of falls when patients try to get to the bathroom
quickly.

In summary, the choice of screening method remains indi-
vidualized depending on patient preference, functional sta-
tus, and comorbidities. The proved mortality benefit in FOBT
results in part from the sequence of a positive FOBT leading
to colonoscopy for visualization of the entire colon. Sigmoid-
oscopy is generally less valuable in the older population due to
the increasing incidence of right-sided neoplasms with advanc-
ing age. In patients who can tolerate the procedure, colonoscopy
may be most appropriate because of its long-lasting protec-
tive effect. Every patient should be offered an evidence-based
screening option and systems to help schedule and implement
performance are critically important.

When to Stop Screening

Although there is good evidence supporting screening patients
older than age 50 years for colorectal cancer, there are no data
to guide the decision to stop screening. Even though the yield
of screening would be higher with advancing age because of
a higher incidence of colon cancer, it is difficult to extrapolate
the proved benefit in younger patients because older patients
may receive less benefit and face greater risk. Advancing age,
inflammatory bowel disease, and a history of multiple or
large colorectal adenomas all increase the risk of developing
and dying from colon cancer, which increases the chance to
benefit from screening. The benefits, however, may be limited
as a result of competing causes of death. Although the three
trials evaluating FOBT included a small number of individuals
up to 80 years old and had a proved benefit in decreasing
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colorectal cancer mortality, there was no subgroup analysis
for older patients.60 Evidence suggests it takes at least 5 years
to see a mortality benefit from screening, so it is reasonable
to conclude that there is little value in screening if the life
expectancy of the patient is estimated to be less than this.

Clinical Presentation and Diagnosis

Colon cancer is asymptomatic in early stages. As the disease
progresses, symptoms vary depending on the location of the
tumor. Older patients are more likely to present with right-sided
lesions that are large, fungating, bleeding masses that cause iron
deficiency anemia, weakness, and fatigue.61 Right-sided masses
do not usually cause obstruction but can grow large enough to
allow palpation on examination. Left-sided masses are usually
“napkin-ring” obstructive lesions causing obstruction, rectal
bleeding, and altered bowel habits. When an elderly patient
reports rectal bleeding or has occult blood in the stool, complete
evaluation of the colon and rectum is indicated. Colonoscopy
has become the diagnostic gold standard because it allows visu-
alization of the entire colon and biopsy areas of concern.

Staging and Survival Rates

The TNM staging system is now the most commonly used
staging system in colon cancer and serves to predict likelihood
of 5-year survival.1,62

Table 36.1. TMN Staging System

Stage TNM Classification 5-y Survival Rate

I T1, N0, M0

T2, N0, M0 93%

IIA T3, N0, M0 85%

IIB T4, N0, M0 72%

IIIA T1, N1, M0

T2, N1, M0 83%

IIIB T3, N1, M0

T4, N1, M0 64%

IIIC Any T, N2, M0 44%

IV Any T, any N, M1 8%

Treatment

Surgery
Older patients with colon cancer are more likely to have

comorbid conditions, present with advanced stage disease,
undergo emergency surgery, and less likely to receive curative
surgery than their younger counterparts.63 Outcomes following
colorectal cancer surgery can be favorable even in the oldest old
group. Selected elderly patients benefit from surgery because
a large proportion survives for 2 or more years, independent
of age. Given that colon cancer survival following emergency

surgery is associated with worse outcomes in older patients
because of advanced tumor stage and poor physical health at
time of presentation, careful assessment of the older patient
for elective surgery should be considered and candidacy should
not be determined based on age alone.64

Adjuvant Therapy
Although adjuvant chemotherapy is standard for colon can-

cer patients following surgery, this treatment modality has been
controversial in patients older than 70 years because of concerns
regarding toxicities and uncertain efficacy. It has been observed
that older patients with stage II or III colon cancer are offered
adjuvant therapy less often than younger patients.65 In a pooled
analysis of seven randomized studies including more than 3,000
patients with stage II–III disease undergoing 5-fluorouracil (5
FU)-based adjuvant chemotherapy showed a positive effect on
both survival time and time to recurrence. No significant rela-
tionship was established between age and efficacy of treatment.
Elderly patients did not experience increased toxicity compared
with younger patients except for an increase in leukopenia in
one study.66

Chemotherapy for Recurrent or Advanced Disease
Fluorinated pyrimidines (5-FU) represent the backbone

of colon cancer therapy. 5-FU is given as an infusion usually
in combination with leucovorin. For patients with advanced
colorectal cancer this treatment combination reduces the size
of the tumor by 50% or more in approximately 20% of patients
and prolongs the median survival rate from 6 months (for those
untreated) to 11 months.67

BREAST CANCER

Breast cancer is a common diagnosis in older women. In 2008,
an estimated 182,460 breast cancer cases in women will be
diagnosed in the United States.1 The incidence of breast cancer
increases with age; nearly half the cases arise in women 65 years
and older. Most patients spanning all age groups present with
stage I or II breast cancer, whereas the oldest old (>85 years)
are more likely to present with metastases.68 As many as half of
the patients older than 65 years, who present with breast can-
cer die from the disease, accounting for a significant cause of
morbidity and mortality in the geriatric population. A multi-
disciplinary approach to breast cancer in older patients includes
understanding of the distinctive characteristics of breast cancer,
detection of early disease, and management options specific to
this patient population.

Characteristics of Breast Cancer in Older Women

Although infliltrating ductal carcinoma remains the most com-
mon subtype of breast cancer in both younger and older
women, breast cancer in the elderly population has distinc-
tive biological and clinical characteristics. Older women are
more likely to have less aggressive tumors and a more favorable
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Table 36.2. Professional Organizations Recommendations for Stopping Breast Cancer Screening

Organization Recommendation Comments

American Cancer Society77 No upper age limit; instead
cessation is function of comorbidity

Recommends annual mammogram,
CBE, and monthly SBE

American Geriatric Society78 Offer up until the age of 85 years in
women with life expectancy of
greater than 4 y who would pursue
treatment

Screening mammography every 1–2
y until age 75 then every
3 years.

USPSTF79 Uncertain precise age at which to
stop screening
Class C recommendation

Lack of clinical evidence to
recommend for or against screening
in women older than 70 years

American College of Physicians79 Upper age limit of 75 years Based on data that 80% of mortality
benefit is reached by this age

biological tumor profile. It has been shown that for tumors
of similar size, the prevalence of axillary lymph node involve-
ment decreased with the age of the patient after age 55 years.69

Additionally, older breast cancer patients have been noted to
have a longer detectable preclinical period, a higher percent-
age of estrogen receptor positive (ER+) cells, and are more
likely to harbor moderately well differentiate tumors, charac-
teristics that may improve survival.70 The proportion of ER+
tumors continues to increase even within the older than-65
cohort, with 87% of patients aged 65–74 years having ER+
tumors, compared with 91% of patients aged 85 years and
older.71

Detection and Screening

The presentation of breast cancer does not differ significantly
in the older population. The most common symptom of breast
cancer remains a painless mass. Pain, thickening, nipple dis-
charge, and swelling are all symptoms that should be actively
pursued in older women. The breasts become less dense as
women age, making the clinical examination easier. Addition-
ally, an abnormal mammogram has greater sensitivity and
specificity with increasing age.72 A diagnosis is ultimately made
using tissue sampling by either core or excisional biopsy.

Given the distinctive characteristics of breast cancer in the
elderly, screening older women for early breast cancer could
potentially improve survival. Yet evidence for a mortality ben-
efit from screening beyond age 70 years has not been proved by
randomized controlled trials. Early diagnosis of breast cancer
in the elderly may not decrease mortality due to competing
causes of death. Patients with three or more comorbidities are
20 times more likely to die of a cause other than breast cancer
within 3 years.73 The number of patients one needs to screen
with mammography to prevent one breast cancer–related death
is estimated at 242 for the average 70-year-old woman and 533
for the average 80-year old.71 A study on cost effectiveness
concluded that if all women received idealized treatment, the
benefits of mammography beyond age 79 years would be too
low relative to cost to justify continued screening.74 Although

the increased sensitivity and specificity of mammograms in
older patients would purport a theoretical benefit to screen-
ing, a potential increased rate of detection of ductal carcinoma
in situ (DCIS) may lead to overtreatment due to its uncertain
malignant potential and management controversy.75

Because of a lack of evidence for utility of screening for
breast cancer in older women, no consensus on screening has
been reached. (See summary of professional organization rec-
ommendations in Table 36.2.) Although no data show efficacy
for the clinical breast examination, the American Geriatrics
Society (AGS) recommends annual clinical breast examination.
The examination is covered by Medicare and takes little physi-
cian time. It may be of added value in older women with arthri-
tis and/or neuropathies who may not be able to participate in
breast self-examination or do not wish to undergo mammog-
raphy. Breast self-examination, although neither endorsed nor
discourage by AGS because of its marginal benefit, increases
women’s awareness of their breast health.76

Primary and Secondary Prevention

Primary prevention of breast cancer involves modification of
known risk factors for disease. The strongest risk factor for
breast cancer is age. Historical risk factors for breast cancer
also include family history, early menarache, late age at birth
of first child, late age of menopause, and a personal history
of benign breast disease. These risk factors cannot be mod-
ified in elderly patients. Because it is an estrogen dependent
disease, breast cancer is an ideal candidate for chemopreven-
tion. Tamoxifen, a SERM, is the only medication approved by
the FDA as chemoprevention in high-risk patients. The use of
tamoxifen, however, has been associated with increased risk
of thromboembolic events after 5 years of use. Additionally,
an increased risk of endometrial cancer, hot flushes, cere-
brovascular accidents, and vaginal bleeding has been noted
with use of tamoxifen. The development of endometrial can-
cer in large clinical trials has been reported to occur at a rate
that is two–seven times greater than that observed in untreated
women.80–83 Because of the side-effect profile of tamoxifen,
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the USPSTF recommends against routine use of SERMs for
the primary prevention of breast cancer in women at low or
average risk for breast cancer (recommendation D). Discus-
sion of chemoprevention in patients who are at high risk for
the development of breast cancer and low risk for adverse
effects of chemoprevention is recommended by the USPSTF
(recommendation B).

Despite tamoxifen’s proven effectiveness, its side-effect pro-
file has prompted further investigation into other SERMs and
their potential use in chemoprevention. The Study of Tamox-
ifen and Raloxifene trial was the first head-to-head randomized
trial comparing the efficacy and safety of both drugs in reduc-
ing breast cancer risk in postmenopausal patients. The study
involved nearly 20,000 women (41% of women in the study
were >60 years) at increased risk of developing breast cancer
(without a personal history of breast cancer) and randomly
assigned them to either receive raloxifene or tamoxifen over a
5-year period. Both drugs were shown to reduce risk of devel-
oping invasive breast cancer by 50% but raloxifene was not
as effective in reducing risk of developing noninvasive breast
cancer. The raloxifene group was found to have a more favor-
able side-effect profile with 36% fewer uterine cancers and 29%
fewer deep vein thomboses.84

Management of the Older Patient with Breast Cancer

Ductal Carcinoma In Situ
DCIS is a precancerous condition, which is characterized

by abnormal cells that have not invaded the surrounding breast
tissue. Although DCIS can present as a palpable mass, it is usu-
ally asymptomatic and presents as calcifications on a screen-
ing mammogram. With the increasing rates of mammography
use, incidence of carcinoma in situ (most common of which is
DCIS) has also increased, accounting for approximately 20%
of breast cancers. There are several different histological sub-
types; the comedo subtype poses the greatest risk of aggressive-
ness and recurrence after treatment.85 The goals of treatment
of DCIS include controlling local disease and preventing pro-
gression to invasive cancer. In the past, the mainstay of therapy
for women with DCIS was mastectomy; however, studies sug-
gest that breast conservation is appropriate for many women
with DCIS. A large randomized trial demonstrated that radio-
therapy along with lumpectomy, compared with lumpectomy
alone, decreases the likelihood of recurrence.86 Prospective
trials have also looked at the role of hormonal therapy in
addition to lumpectomy and radiation therapy. In one ran-
domized study, tamoxifen was shown to decrease risk of recur-
rence but this reduction was not replicated in another random-
ized trial. Neither trial proved a survival benefit with use of
tamoxifen.87,88 Both studies demonstrated tamoxifen-related
toxicities and emphasized the importance of using a patient’s
comorbidities and a comprehensive discussion of risk–benefit
ratio of hormonal therapy.

What makes the management of DCIS difficult is that some
patients go on to develop malignancy whereas others do not,
and currently, there is no prognostic capability to determine the

risk of each individual patient. In a study of breast-conserving
surgery with and without radiation, only 1.6% of deaths were
attributable to breast cancer in more than 800 women after a
mean follow-up of 8 years.89 This is particularly salient in the
older population who often do present with comorbidities that
carry a greater mortality risk than the DCIS.

Management of Early Stage Breast Cancer

Surgery in Primary Management (Stage I and IIA,
IIB Disease)

Surgery is the mainstay of curative therapy for breast can-
cer. Many retrospective studies have demonstrated significant
undertreatment by disease stage of breast cancer patients older
than the age of 65 years. Options for surgical management
of the primary tumor include breast-conserving surgery plus
radiation therapy, mastectomy plus reconstruction, and mas-
tectomy alone. Breast-conserving therapy (lumpectomy, axil-
lary dissection, and breast irradiation) has been shown to be
equal in efficacy to more extensive surgical options without
significant differences in overall 20-year survival.90,91 The lit-
erature suggests that surgery in older women is safe and is
without increased risk compared with younger cohorts.92 The
main factor influencing morbidity is not age but the pres-
ence of comorbidity. Mortality rates after breast cancer surgery
in octogenarians and nonagenarians have been shown to be
0.5%.93 Despite evidence of efficacy and safety of surgery in
this age group, older patients are being offered less aggressive
treatment than their younger counterparts. Even when older
women are undergoing breast-conserving therapy, they are less
likely to have axillary dissection, postoperative radiation, and
chemotherapy.94

Nodal status is one of the most important indicators of
prognosis in early stage breast cancer. Although often omit-
ted in the assessment of older women, axillary surgery plays
a role in either determining nodal disease control or in accu-
rately staging the tumor, which aid in determination of adjuvant
therapy. Addressing the latter, women with node positive ER+
breast cancer may be candidates for chemotherapy in addi-
tion to hormone therapy. Also, in postmenopausal women,
those with four or more positive lymph nodes may be offered
postmastectomy radiation therapy. Despite its surmised useful-
ness in determining therapy options, axillary node dissection
remains a controversial topic in breast cancer management in
the elderly because full axillary clearance increases morbid-
ity whereas the omission of axillary surgery puts the patient at
increased risk of nodal disease.95 Meanwhile, whether omission
of axillary surgery adversely affects survival is a matter of intense
debate.

The sentinel lymph node technique (SLNT), an axillary
node sampling technique using injection of a tracer material
into the skin and breast mass and subsequent monitoring of
uptake in a small number of axillary nodes, has recently been
developed as an alternative to axillary node dissection. SLNT
is associated with a lower rate of arm morbidity, such as lym-
phedema, that can have a negative impact on functional status
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and quality of life. The SLNT biopsy’s impact on survival in
comparison to full axillary dissection has yet to be proved.96

Although research into the debate surrounding axillary
lymph node assessment continues, it is reasonable to recom-
mend axillary lymph node dissection in all patients with clini-
cally positive nodes. Axillary lymph node assessment via SLNT
could be considered in patients who have a clinically nega-
tive axilla, ER-tumor, and whose health status would make
them eligible for chemotherapy. Axillary assessment can be
omitted in women with a small (≤2 cm) tumor and clinically
node-negative breast cancer who will be treated with adjuvant
hormonal therapy. Additionally, axillary assessment should be
considered in women with large ER+ tumors who are not eli-
gible for breast-conserving therapy.

Role of Tamoxifen in Primary Management
Enthusiasm surrounded the introduction of tamoxifen in

the 1980s as a sole treatment effective in the geriatric pop-
ulation. A recent Cochrane review analyzing surgery com-
pared with primary endocrine therapy in operable primary
breast cancer in women older than 70 concluded that pri-
mary endocrine therapy is inferior to surgery (with or without
endocrine therapy) for the local control of breast cancer in
medically fit older women. Surgery was not shown to improve
overall survival significantly, although patients treated with
tamoxifen alone had more local progression than those treated
surgically.97 This study supported previous data demonstrating
81% of elderly women treated with primary tamoxifen appear
to develop progressive disease after 12 years of follow-up com-
pared with 38% with mastectomy alone.98 Given significant
local relapse rates, sole tamoxifen therapy should be reserved
for patients with highly selective ER+ breast cancer who are not
deemed surgical candidates or for those patients who choose
not to pursue surgery.

Adjuvant Radiotherapy
Radiotherapy following breast conservative therapy is con-

sidered a standard component of treatment. Radiation ther-
apy delivered over 4–6 weeks in this setting has been found
to decrease recurrence rates, permit preservation of cosmeti-
cally satisfactory breast, and have a small increase in survival
compared with lumpectomy alone.99 Radiation therapy is gen-
erally well tolerated and provides good cosmetic results even in
older women. Observational studies have shown that for older
women with early breast cancer radiotherapy has been associ-
ated with decreased risk of a second ipsilateral breast cancer.100

The value of postoperative radiotherapy has been questioned
as the risk of local recurrence is lower in older women and
the benefit of radiotherapy declines with advancing age. A ran-
domized study of women older than age 70 years who received
tamoxifen and radiotherapy compared with tamoxifen alone
following lumpectomy demonstrated no significant differences
in mastectomy for local recurrence, risk for distant metastases,
or overall survival.101 Additionally, the demand of daily trans-
portation for older patients to receive radiotherapy may pre-
clude this as a viable option in this patient population. As a

potential alternative to daily radiotherapy, weekly hypofrac-
tionated radiotherapy has been studied in retrospective series
and can be considered particularly in women with ER- tumors
who would not benefit from adjuvant hormone therapy.102

Partial breast irradiation (limiting the radiation to the tumor
bed rather than the entire breast) and more rapid fractiona-
tion schedules are also being explored as possible alternatives
to radiotherapy.

Adjuvant Hormonal Therapy
A large meta-analysis of The Early Breast Cancer Trial Col-

laborative Group provided 15-year follow-up data on recur-
rence and survival of 145,000 women with early breast cancers
who participated in 194 randomized clinical trials of adjuvant
systemic therapies. A meta-analysis demonstrated that 5 years
of adjuvant tamoxifen therapy in known ER+ women results in
a 50% proportional reduction in recurrence risk and a decrease
of mortality by 33%. The 15-year cumulative reduction in mor-
tality is more than twice as great as at 5 years after diagnosis.
The study also proved an increased benefit of a 5-year course
of tamoxifen compared with a two-year treatment regimen.103

The data have not supported use of tamoxifen for longer than
5 years. The benefits of tamoxifen have been proven regardless
of age and nodal status. Women with ER- tumor status do not
benefit from tamoxifen. Based on clear benefits, every woman
with ER+ early breast cancer larger than 1 cm should be offered
hormone therapy.

The potential toxic profile of tamoxifen contributed to the
studies looking at aromatase inhibitors as adjuvant hormonal
agents. Newer data have supported that aromatase inhibitors
are as effective or more effective in decreasing risk of dis-
ease relapse and death in breast cancer patients and a 42%
decreased risk of developing breast cancer in the contralateral
breast.104 Although long-term benefit has not yet been shown
with aromatase inhibitors, as it has with tamoxifen, a more
favorable side-effect profile has led to increased use. Prelimi-
nary reports do show long-term use with this class of hormonal
therapy is associated with increased likelihood of development
of osteoporosis. Thus, for women with a history of osteoporosis
and/or fracture the prevalence of which is significant in older
women who are deemed candidates for adjuvant hormone
therapy, tamoxifen is currently preferred over the aromatase
inhibitors.

Chemotherapy
Compared with the widespread acceptance of adjuvant

chemotherapy in premenopausal breast cancer patients, this
line of treatment is more controversial in the older patient pop-
ulation for several reasons. The risk of chemotherapy increases
with increasing age due to an increased number of comor-
bidities and a decline in organ function. Another factor com-
plicating treatment decisions is that the relative efficacy of
chemotherapy is reduced with age. In the Early Breast Can-
cer Trial Collaborative Group trials there was a statistically
significant reduction in recurrence and breast cancer–specific
mortality in the adjuvant chemotherapy group across all ages,
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but the absolute magnitude of benefit was three times greater in
younger women. In addition, the data in the group of women
age 70 years and older were limited as this group only comprised
4% of the population in the meta-analysis, therefore leading to
insufficient data showing the benefit of chemotherapy in this
age group.103 ER status also contributes to older women receiv-
ing adjuvant chemotherapy less frequently than their younger
counterparts because the benefit of chemotherapy is less pro-
nounced in ER+ patients than ER- patients. Chemotherapy has
been associated with a reduction in mortality in older patients
with ER-, lymph node–positive breast cancers.105

In general, the International Consensus Group for the
Primary Treatment of Breast Cancer recommends offering
chemotherapy to patients with tumors larger than 1 cm in size
that are hormone nonresponsive. For ER+ tumors that have
unfavorable histopathological features, are larger than 2 cm
and/or involve three or more lymph nodes, and/or overexpress
HER2/neu (confers high risk), chemotherapy can be recom-
mended. The consensus group no longer gives the age limit
of 70 years in their recommendations.106 The decision to use
chemotherapy in older patients is complex and in addition to
considering the tumor’s hormone responsiveness and nodal
status, providers should consider the patient’s life expectancy,
comorbidities, and functional status. An internet-based tool
(Adjuvantonline.com) serves to assist in estimating progno-
sis in the setting of chemotherapy. It calculates risk of relapse
and/or death in women with early stage breast cancer based on
age and comorbidities and can be used to provide the foun-
dation on which risks, benefits, and patient preferences for
chemotherapy can be discussed.

Management of Locally Advanced Breast Cancer
(Stage III)

Elderly patients with cancers larger than 5 cm or with mul-
tiple clinically positive nodes may be candidates for preoper-
ative treatment with hormonal therapy if the tumor is shown
to be ER+ or with chemotherapy if it is ER-. This provides
the theoretical advantage of shrinking the tumor such that
the patient now becomes a candidate for breast-conserving
therapy. Studies that have shown successful downstaging of
tumors have focused on a younger patient population.107 Even
so, no studies have been able to show that preoperative sys-
temic therapy improves survival over surgery followed by sys-
temic therapy. For elderly patients with large initial lesions
who wish to pursue breast-conserving surgery, the decision to
proceed with neoadjuvant therapy remains an individualized
decision neither supported nor refuted by randomized clinical
studies.

Management of Metastatic Disease (Stage IV)
All treatment of metastatic breast cancer is palliative. The

5-year survival rate across all age groups in women diagnosed
with metastatic disease is approximately 20%. Even though the
overall survival of patients with metastatic disease is usually
2–3 years, approximately 10% of patients experience breast

cancer as a chronic disease and may live 10 years or more.
Quality of life and palliation of symptoms remain the corner-
stone of management that serve to guide health care providers’
care to these patients. In the absence of rapidly progressive
or immediate life-threatening disease, hormonal therapy (in
patients who are antiestrogen naı̈ve) using tamoxifen or aro-
matase inhibitors should be considered in patients with hor-
mone receptor–positive tumors. In patients whose disease
progresses while receiving antiestrogen therapy, alternative
hormonal therapies may be considered in patients who are
hormone receptor positive, whereas chemotherapy may be con-
sidered for patients whose tumors are hormone receptor neg-
ative. Bisphosphonates are recommended for all patients with
lytic bone disease. Treatment of women with metastatic disease
must be decided after performing individualized assessment
of risks and benefits, quality-of-life issues, and comorbidities.
The clinician and other members of the health care team play
an instrumental role in facilitating end-of-life preferences with
the patient and her family.

Care of Breast Cancer Survivors
Because of the combined effect of life expectancy continu-

ing to increase in the general population and the relative success
of breast cancer treatment, more and more elderly patients are
breast cancer survivors. Recommendations for follow-up care
will aid providers in treating such patients. Risk of recurrence
after primary treatment of breast cancer continues for at least
15 years. Appropriate breast cancer follow-up care in the adju-
vant setting includes regular history-taking, physical examina-
tion, and mammography. History-taking and physical exam-
inations should be performed every 3–6 months for the first
3 years, every 6–12 months for years 4 and 5, and annually there-
after. For those who have undergone breast-conserving surgery,
a posttreatment mammogram should be obtained 1 year after
the initial mammogram and at least 6 months after comple-
tion of radiation therapy. Following this, unless otherwise indi-
cated, an annual mammogram should be obtained.108,109 Often
follow-up care is delivered by both the oncologist and pri-
mary care provider and rates of mammography are higher
in patients who benefit from this care than those who only
saw one of the physicians (not both).110 It is important for
providers to recognize the potential for adverse effects follow-
ing breast cancer treatment including lymphedema following
axillary node dissection, symptoms of heart failure following
specific chemotherapeutic agents, and side effects of estrogen
deprivation secondary to tamoxifen use. Of equal importance
is a continued emphasis on the cancer survivor’s emotional care
and other medical problems. A recent study showed that elderly
cancer patients had more functional limitations than women
who had never been diagnosed with cancer; data that suggests
the diagnosis of cancer impacts women long after successful
treatment.111 Comprehensive follow-up care of a breast can-
cer survivor also includes addressing issues of quality of life,
emotional health, adherence to oral therapies, and spiritual
well-being.
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Table 36.3. Screening Recommendation from Professional Organizations

Organization General Recommendation Comment

USPSTF117 Insufficient evidence to recommend
for or against screening

Unlikely to benefit: age older
than 70–75 and/or life
expectancy less than 10 y

American Urological Association119 Annual screening in average-risk∗

men starting at age 50 in patients
with life expectancy of 10 y

Unlikely to benefit: age older
than 70–75 and/or life
expectancy less than 10 y

American Cancer Society120 Annual screening should be offered
to average-risk∗ men starting at age
50 in patients with life expectancy
of 10 years

Unlikely to benefit: age older
than 70–75 and/or life
expectancy less than 10 y

∗ High-risk men (those of African American heritage or with a first-degree family relative with prostate
cancer) can be offered screening at age 40.

PROSTATE CANCER

Epidemiology

Prostate cancer is the most common malignancy and the second
most common cause of cancer death in men. The American
Cancer Society estimated that 186,320 men will be diagnosed
with and 28,600 men will die of prostate cancer in 2008.1 The
incidence of prostate cancer increases with age with 80% of
all prostate cancer occurring in men older than the age of 65.
Autopsy studies reveal that prior to age 40 approximately 29%
of men show microscopic evidence of disease and this increases
to as many as 65% of men by age 70.112 The lifetime risk of
developing the disease is approximately 16%, whereas the risk
of dying from prostate cancer is 3%, supporting the notion that
most men with prostate cancer die with the disease rather than
of it.113

In addition to advancing age, African-American race is a
risk factor for prostate cancer. Among African-American men,
prostate cancer occurs at an earlier age, is more advanced at
time of diagnosis, and is associated with higher mortality rates.
Men with a family history of prostate cancer in a first-degree
relative have more than a twofold risk of developing the disease
and this risk increases with each relative affected. Theorized
increased risk associated with vasectomy has not been proved.

Screening Controversy

Prostate cancer can be characterized as a disease marked by
high prevalence and relatively low mortality. Although there has
been a decline in prostate cancer mortality since the advent of
prostate-specific antigen (PSA) screening, screening programs
remain controversial because to date, no randomized, con-
trolled trial has provided evidence that screening for prostate
cancer at any age (directly) decreases disease-specific mortal-
ity. Nevertheless, a preponderance of data from epidemiolog-
ical trends strongly indicates that screening with PSA has led
to a dramatic decline in prostate cancer mortality rates for
those populations who are offered screening around the world.

Age-adjusted prostate cancer mortality rates in the United
States have now dropped to levels last seen in the 1940s and
for Caucasian men are at the lowest rate recorded since data
tracking began. A similar dramatic reduction in prostate can-
cer mortality has been observed in the Austrian state of Tyrol
where an organized screening program was offered to all eligi-
ble men with no offer of screening in all other Austrian states.
Investigators observed a threefold adjusted decrease in prostate
cancer mortality rates in Tyrol compared with in the rest of
Austria.114

One of the important challenges confronting clinical deci-
sion making is identifying those men who are at significant risk
of dying of their prostate cancer and aggressively treating that
group of men and withholding aggressive therapy from those
men who are unlikely to die of their prostate cancer. Regard-
less of the biological characteristics of the cancer, an important
predictor of cancer mortality, those men who are very old and
those men with serious comorbidities are less likely to die of
their prostate cancer. Evidence has shown that the median time
taken from diagnosis to death from prostate cancer for men
with nonpalpable disease approximates 17 years, although dis-
ease aggressiveness and natural history are variable.115 The cur-
rent recommendations reflect the controversy and uncertainty
regarding prostate cancer screening. (Refer to Table 36.3. for
summary of recommendations.) All organizations recommend
that physicians discuss with their patients the uncertain bene-
fits and possible harms of screening and individual preferences
should be taken into account.

Perhaps even more salient in the geriatric population is
when to stop screening. It will be particularly difficult to prove a
mortality benefit because of the exclusion of patients older than
the age of 75 years from randomized clinical trials.116 Major
guidelines agree that men who have less than a 10-year life
expectancy or who are older than age 70–75 years are unlikely
to benefit from screening.117 The average life expectancy for a
75-year-old man is 10.3 years. Despite these recommendations,
in the Veterans Affairs medical system, 56% of men older than
70 years had a PSA performed in 2003. Screening rates not
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only remain high despite advancing age, they also are offered
to older men in poor health at rates similar to those in good
health. In the Veterans Affairs study, in men older than 85, 34%
of men in good health and 36% in poor health were screened
with a PSA.118

Another disadvantage of screening is the screening tools
themselves.121 The postulated benefit of screening is the high
sensitivity of the PSA allowing detection of malignancy at an
early stage, therefore enhancing the likelihood of curative ther-
apy for disease confined to the prostate. An elevated PSA alone
does not translate directly into a diagnosis of prostate cancer.
Approximately 25% of biopsies reveal prostate cancer, a sim-
ilar rate of positive biopsy as seen in women with abnormal
mammograms.122 The PSA can be elevated in cancer as well
as in benign prostatic hypertrophy, prostatitis, recent ejacula-
tion, and minor trauma. False positives may lead to heightened
patient anxiety, unnecessary biopsies, and increased costs. Rou-
tine annual digital rectal examination (DRE) screening alone
has not been shown to reduce mortality from prostate cancer.123

DRE of the prostate gland allows palpation of the posterior sur-
faces of the lateral lobes, the site in which cancer commonly
begins; however, there are areas of the prostate that cannot be
reached, and subsequently, DRE alone can miss up to 40% of
cancer diagnoses.117

It is reasonable to conclude that those older than 80 years
and men older than 70 with serious comorbidities are least likely
to benefit from screening. This is because even if screening is
ultimately proven to reduce prostate cancer mortality, lead-time
estimates and studies of untreated localized prostate cancer
suggest that only men who are likely to live 10–20 years could
expect to receive such a survival benefit. Conversely, because
of the increasing life expectancy of men in the United States,
select older patients with few comorbidities may benefit from
early detection and treatment of prostate cancer, and thus PSA
screening should be extended to such men.

Symptoms

Prior to the advent of the PSA, most prostate cancers pre-
sented with an abnormal DRE of a hard, irregular, and nodular
gland and/or urinary symptoms. Now the diagnosis of prostate
cancer is often made when the patient is asymptomatic and
is found to have an elevated PSA prompting further workup.
When a patient does present with symptoms, they may include
nocturia, urinary frequency, dribbling, and hesitancy; although
these symptoms represent an overlap that is seen with benign
prostate hypertrophy. Less frequently patients present with
symptoms of metastatic disease such as bone pain, pathological
fractures, and rarely spinal cord compression.124,125

Diagnostic Tests

A prostate biopsy is considered to be the gold standard for
diagnosis of prostate cancer. What remains uncertain is how
to interpret screening test results to determine candidacy for
biopsy.

Prostate biopsy is recommended for all patients with a PSA
greater than 10 ng/mL because chance of malignancy in this
situation is greater than 50%. In these patients, the likelihood
of the malignancy extending beyond the prostate is increased
24–50 fold.126

There is a high rate of false positives in patients who have a
PSA between 4–10 ng/mL, evidenced by only one in five biop-
sies revealing cancer. These data support continued research
regarding PSA testing, including age-specific PSA and PSA
velocity, to help interpret intermediate ranges of PSA. The
optimal management of patients with PSA less than 4 ng/mL
is less clear because most would have negative biopsies. There
have been data suggesting a substantial number of men with
prostate cancer do have PSA of 4 ng/mL or less at time of
diagnosis.127 Perhaps the most important finding has been the
emergence of PSA velocity, defined as the rate of rise of PSA
in a defined period, as a more powerful predictor of the pres-
ence of cancer than the absolute value of the test. Using a PSA
velocity of 0 75 ng/mL rise per year to determine the need for
biopsy would improve detection accuracy even in men with
total PSAs as low as 2.5 ng/mL. Percentage of free PSA and
complexed PSA are also emerging as tests that can enhance PSA
accuracy.128

A recent multidisciplinary consensus panel put forth guide-
lines and recommendations targeted toward patients older than
the age of 75 years. Their recommendations include not only
considering the serum PSA but they also recommend using
tools to evaluate the patient’s comorbidities and functional
status prior to pursuing further evaluation. Eastern Coopera-
tive Oncology Group performance status (0–2 recommended),
Karnofsky Performance Scale score (>70 recommended) and
activities of daily living or instrumental activities of daily liv-
ing scales are recommended tools for functional assessment.
A deficit in either an activities of daily living or instrumental
activities of daily living score should prompt further evalua-
tion, as it can be suggestive of a comorbidity that could impact
treatment decisions.129

Staging, Prognosis, and Principles of Treatment

Based on biopsy results, stage and grade of the prostate cancer
can be determined and are essential in determining prognosis
and management of each patient.

Grade refers to the histological appearance of prostate can-
cer and represents the cancer’s aggressiveness. The Gleason
system is generally used with a score of 2–4 representing well
differentiated, 5–7 being moderately differentiated, and 8–10
being poorly differentiated. A higher Gleason score (>7) rep-
resents a higher-grade cancer and therefore a worse prognosis.

Stage refers to the extent of the spread of the disease (con-
fined to gland, locally invasive, or metastatic) based on PSA,
DRE, and biopsy results. Two staging classification systems are
used: TNM and Jewett–Whitmore (stages A, B, C, and D). Pre-
viously, radionuclide bone scans and CT scans were routinely
used to evaluate the extent of prostate cancer. Not all men,
however, need to undergo additional imaging because spread
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to other organs can be estimated based on PSA and grade.
In an asymptomatic patient with a PSA of 10 ng/mL or less
and Gleason score of less than 6, a bone scan can be omitted
because risk of skeletal metastases is rare.130 Staging CT scans
of the abdomen and pelvis can be useful in patients who are
being considered for external beam radiation therapy (EBRT)
to determine portals of treatment and for patients with PSA
greater than 10 ng/mL and Gleason score greater than 6 who
have a higher likelihood of lymph node metastases.131

Disease that has spread beyond the seminal vesicles and
lymph nodes is not appropriate for radiation or radical prosta-
tectomy (RP). Meanwhile, there has been much discussion sur-
rounding the method of treatment for early low-grade prostate
cancer. Patients with moderately-to-well differentiated tumors
that are small in volume (≤0.5 mL) are not likely to die of
their disease. The 5-year survival rate for patients with prostate
cancer at all stages is 98%, a statistic that is representative of the
slow-growing nature of the malignancy and the shift toward
earlier diagnosis over the past 15 years. Compared with the
34% survival rate for patients with undifferentiated tumors,
the 10-year disease-free survival for patients with minimal dis-
ease is 87%, which closely mirrors the natural life expectancy for
elderly men. Age is considered a key prognostic factor in deter-
mining treatment. Current guidelines recommend potentially
curable treatment for patients with an estimated life expectancy
of greater than 10 years.132,133 This rule of thumb of 10 years is
based on the rationale that men with a life expectancy of less
than 10 years are more likely to die of unrelated causes whereas
men with a life expectancy of greater than 10 years are more
likely to die of the prostate cancer.

Management of Localized Prostate Cancer

An ongoing debate surrounds the optimal treatment for men
with locally confined prostate cancer at any age. The contro-
versy is intensified in older patients. In general, older patients
and patients with a life expectancy of less than 10 years with
moderately differentiated cancer will most likely not benefit
from aggressive management of their disease. One population-
based cohort study showed that although aggressive treatment
of prostate cancer in men older than 75 years was associated
with a slight increase in disease-specific survival rates, it was also
more likely to have a negative impact on quality of life includ-
ing symptoms of urinary leakage, bowel function, and patient
concern regarding sexual function.134 New findings from an
observational cohort study of nearly 45,000 men aged 65–80
years suggest elderly men who received treatment with either
radiation therapy or RP for localized prostate cancer (well or
moderately differentiated tumors) survived significantly longer
than men who received conservative management after 12 years
of follow-up.135 Although these results are encouraging when
considering the spectrum of treatment options in older men
with prostate cancer, the results are based on observational
data that are subject to concerns about selection bias and con-
founders. These results need to be validated by randomized
trials to inform better treatment decisions.

Additionally, management of prostate cancer is based on
risk stratification to predict likelihood of disease recurrence
and disease-specific survival. Patient preference can be used
in addition to risk stratification tools to help guide treat-
ment decisions.136 By understanding the nuances of treatment
options, the primary care provider can be instrumental in facil-
itating discussions among the patient, family, urologist, and
radiotherapist. The three standard treatment options for men
with organ-confined prostate cancer are conservative manage-
ment, RP, and radiation therapy.

Conservative Management
Conservative management, also known as active surveil-

lance, with or without androgen ablation for symptomatic dis-
ease is a common option for elderly patients. The advantage of
conservative management is the avoidance of overtreatment of
indolent cancer and the potential side effects from treatment.
The limitation of conservative management is that treatment
is deferred until the cancer progresses, which will occur in a
percentage of patients who pursue this treatment option. Once
cancer progression does occur, only palliative therapies can be
initiated. Patients may develop symptoms from the prostate
cancer and die of the disease. Patients who choose conservative
management should be followed up every 6 months with a DRE
and PSA level.

A meta-analysis of men aged 55–75 years treated conserva-
tively showed that patients with a Gleason score between 2 and
4 and 5 and 6 had a relatively small risk of dying of prostate
cancer whereas those with a Gleason scores of 7 and 8–10 were
more likely to have died of prostate cancer at 15-year follow-up
than of other causes.137,138 An update of the data after 20 years
showed that few men with low-grade tumors developed pro-
gression leading to death. Additionally, most men with high-
grade tumors died of prostate cancer regardless of their age at
time of diagnosis.139

The ideal candidates for conservative management are men
older than the age of 70 who have medical comorbidities that
reduce life expectancy to less than 10 years, and those who
present with organ-confined, low-grade cancer.

Radical Prostatectomy
RP involves surgical removal of the entire prostate gland

and seminal vesicles. Generally, RP should be considered
for patients with moderately and poorly differentiated local-
ized prostate cancer (strength of recommendation B, AFP,
SORT).140 A trial of men with clinically localized prostate
cancer (median age 65 +/− 5 years) randomized patients to
either RP or conservative management with a median follow-
up of 6.2 years. The study showed RP reduced disease-specific
mortality, but there was not a significant difference between
surgery and conservative management with regard to over-
all survival.141 More recently, survival results from the study at
8.2 years concluded RP is associated with statistically significant
reductions in disease-specific mortality, overall mortality, and
distant metastases compared with conservative management.
The reduction in disease-specific mortality in the RP group had
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the greatest benefit in patients younger than 65 years.142,143 The
Veterans Affairs Prostate Cancer Intervention vs. Observation
trial comparing RP with conservative management in more
than 700 men is currently underway but is not expected to be
completed until 2009.142,144

The most common adverse events associated with RP
include erectile dysfunction and urinary symptoms. Erectile
dysfunction occurs in more than 50% (ranging to 90%) of
patients after RP. Patients are also at risk for stress incontinence
with estimated rates ranging from 15% to 65%. Obstructive
urinary symptoms and retention can occur because of blad-
der neck contractures. The risk of developing these symp-
toms increases with comorbidities and advanced age.145,146 The
risk of outlet obstruction, however, is higher in the untreated
group.

Lack of consensus from randomized studies in juxtaposi-
tion with the individuality of each case illustrates the com-
plexity of treatment decisions, the importance of discussing
alternative therapy, and individual patient preferences. Gen-
erally, RP is an option presented to patents younger than
70 years, although it can be said that the best candidates for
RP are those with a 10-year life expectancy and few comorbi-
dities.

Radiotherapy
External and interstitial radiation are both options for the

treatment of localized prostate cancer. EBRT involves daily radi-
ation treatments for 5–8 weeks. The cure rate following EBRT is
comparable to RP at least for the first 5–8 years.147 Some argue
that after 10 years the outcome with EBRT is not as favor-
able as RP, because of incomplete tumor destruction, albeit
recurrences are thought to occur infrequently. Whether long-
term results are inferior after radiotherapy compared with RP
remains unresolved because of the lack of randomized con-
trolled direct comparison trials.

Complications following EBRT include urinary dysfunc-
tion (pain, burning, and urgency) in 5%–30% of men and
impotence in up to 40% of men.148 Impotence rates are similar
to those following RP but can be delayed in EBRT. The risk of
long-term bowel symptoms including tenesmus and fecal soil-
ing is highest following EBRT compared with the risk following
other methods of treatment.149

Interstitial brachytherapy is another alternative for organ-
confined diseased. This procedure involves ultrasound-guided
placement of permanent radioactive seeds (iodine-125 or
palladium-103) into the prostate gland. The advantage of
brachytherapy over EBRT is the convenience, requiring a
one-time insertion in an outpatient setting, usually per-
formed under light general anesthetic. Permanent brachyther-
apy used as monotherapy is indicated in patients with low-
risk cancers.128 Urinary symptoms may be more frequent and
men with preexisting urinary discomfort should be cautioned.
Brachytherapy may not be appropriate in patients with a large
prostate (>50–60 g) and significant preexisting urinary symp-
toms. Impotence is also a risk with brachytherapy but may be
slightly lower than that in RP or EBRT.

Locally Advanced Disease and Metastatic Disease

Manifestations of metastatic and advanced prostate cancer
may include anemia, bone marrow suppression, weight loss,
pathological fractures, spinal cord compression, pain, hema-
turia, ureteral and/or bladder outlet obstruction, urinary reten-
tion, chronic renal failure, urinary incontinence, and symptoms
relating to bone or soft tissue metastases. The goal of treatment
for management of locally advanced prostate cancer is to reduce
the risk of metastatic spread and prolong survival. For locally
advanced disease, the treatment of choice has been EBRT.
Studies have suggested the improvement in progression-free
survival with the addition of androgen deprivation therapy
(ADT) for these patients. ADT, aimed to eliminate cancer
growth stimulation, has been considered the primary approach
to treating the patient with metastatic prostate cancer. It is effec-
tive in reducing bone pain and, although it is not curative, it
can modestly prolong survival.150 Orchiectomy and luteiniz-
ing hormone–releasing hormone agonists are equally effec-
tive in reducing androgens to castration levels. Chemother-
apy for the treatment of hormone-refractory prostate cancer
has been reserved for the treatment of severe bone pain.
Although recently, docetaxel-based therapy has demonstrated
an extension in survival for men who have hormone-refractory
metastatic prostate cancer.151

Palliative Care of the Patient with Prostate Cancer

Even though many men with prostate cancer may ultimately
die of a coexisting comorbidity, symptoms from prostate cancer
are a major source of morbidity in elderly men. The most
common site of prostate metastases is bone, occurring in 80%
of men with advanced prostate cancer.152 Bone metastasis is
an important clinical problem given its propensity to cause the
patient significant pain and have a negative impact on quality
of life. The goal of management of pain from bony metastatic
disease is palliation and prevention of complications such as
spinal cord compression and fractures.

Use of Bisphosphonates
As hormone therapy has become a mainstay of treatment

for advanced prostate cancer, it has been discovered that a draw-
back of ADT is a loss in bone mass over time and an increased
risk of osteoporotic fracture.153 There are four theoretical ben-
efits for the use of bisphosphonates in men with advanced
prostate cancer: delaying skeletal progression, protecting the
bone from loss in density that can accompany treatment with
ADT, direct antitumor effects, and palliation of bone pain. The
use of zoledronic acid is recommended in men with hormone-
refractory prostate cancer and bone metastases to decrease the
frequency of skeletal events, although evidence of its benefit
is limited and expert consensus has not been reached. The
only bisphosphonate currently approved by the FDA is zole-
dronic acid. A recent Cochrane review evaluated the role of
bisphosphonates in palliation of symptoms related to advanced
prostate cancer. There was no statistically significant difference
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between the bisphosphonate group and the control group in
terms of prostate cancer death, disease progression, radiologi-
cal response, and PSA response.154 Yet, there remains promise
of potential benefit of palliation and the review highlights a
need for ongoing research in this area.

PRINCIPLES OF SYMPTOM MANAGEMENT AND
PALLIATIVE CARE IN CANCER PATIENTS

Whether or not patients decide to undergo cancer-specific
treatment, it is particularly important to address and offer
symptom-specific care from the time of cancer diagnosis until
death. (Further details on palliative care are discussed in chap-
ter 44). Fatigue can be a common symptom in elderly can-
cer patients and may be addressed with treatment modali-
ties including education, exercise when tolerated, treatment of
possible underlying anemia, and screening and treatment of
depression. Pain affects approximately 80% of cancer patients
prior to death.155 The American Geriatrics Society developed
guidelines for the management of chronic, persistent pain in
elderly patients and these can be applied to cancer patients.156

Pain management can be approached by using the World
Health Organization ladder, although it is accepted that opioids
are the first-line choice for moderate-to-severe cancer-related
pain.157 It is important to screen for depression in elderly can-
cer patients. This poses a diagnostic difficulty for health care
providers because at times it can be difficult to discern between
symptoms of depression and symptoms of the cancer itself.
There is also an association between depression and comor-
bidity as well as a relationship between depression and pain.
Use of the Geriatric Depression Scale can be helpful in screen-
ing elderly cancer patients. Psychosocial support for patients
and their caregivers is critical and can aid in communica-
tion that is essential for palliation. End-of-life care includ-
ing discussion and information about advanced directives and
goals of care should begin early in the setting of the cancer
diagnosis.
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Eye Problems of the Aged

Omesh P. Gupta, MD, MBA, William Tasman, MD

OCULAR DISORDERS OF AGING

Approximately 80 million Americans experience visual impair-
ment and more than 3 million Americans 40 years and older
are legally blind.1 The rate of visual impairment and blindness
is highest in the geriatric population. In a population-based
study, the rate of visual impairment in individuals 80 years
and older was 15–30 times greater than individuals 40–50 years
old.2 In addition, because many are unaware of their eye dis-
ease, otherwise healthy patients 65 years and older should have
a comprehensive eye examination every 1–2 years.3

Ophthalmologists are in the unique position of being able
to provide not only primary eye care, but also comprehensive
medical and surgical eye care for the elderly. Preventing blind-
ness is an important factor in assisting an elderly person to
function autonomously and to lead a productive life. Blinding
disorders can cause significant personal, familial, and societal
burdens. A thorough ophthalmological evaluation allows for
diagnosis and potential treatment of common and uncommon
eye diseases.

EYELIDS AND LACRIMAL SYSTEM

The function of the eyelids is to protect the surface of the globe.
The eyelids are composed of an anterior lamella consisting of
the cilia, dermis, orbicularis oculi muscle, and lid retractors
(Figure 37.1A). The tarsal plate, which is composed of dense
connective tissue, and the palpebral conjunctiva constitute the
posterior lamella (Figure 37.1B).

The function of tear film is to provide the cornea with
1) lubrication and protection; 2) a smooth optical surface; 3)
antimicrobial properties; and 4) necessary nutrients. The tear
film is composed of three layers: lipid, aqueous, and mucinous
layers. The meibomian glands, sebaceous glands, and apocrine
glands produce the lipid layer of the tear film. The aqueous

portion is produced by the lacrimal and accessory lacrimal
glands. Conjunctival goblet cells produce the mucinous layer
of the tear film, which adheres to the superficial conjunctival
and corneal surfaces. The tears first drain into the upper and
lower lid puncta through the canaliculi and nasolacrimal sac
and into the nose.

Eyelid Structural Changes Associated with Aging

Dermatochalasis is the most common eyelid change observed
in the elderly. It is characterized by a progressive laxity of
the delicate eyelid skin and can cause visual impairment by
obstructing the superior visual field. Dermatochalasis may be
associated with blepharoptosis, or drooping of the upper lid
due to levator aponeurotic dehiscence or disinsertion. Myo-
genic disorders, such as myasthenia gravis, are less commonly
associated with ptosis but these disorders are characterized by
asymmetrical, variable ptosis.

A variety of conditions can develop from horizontal lid
laxity. Lagophthalmos, or inability to close the lids completely,
can produce chronic ocular irritation and dry eye symptoms.
Entropion, the inward rotation of the eyelid margins, may result
from involutional changes or cicatrizing processes of the con-
junctiva, such as Stevens–Johnson syndrome or ocular cica-
tricial pemphigoid. This may be accompanied by trichiasis, or
malpositioned eyelashes. Ectropion, the outward rotation of the
lid margin, may be a consequence of involutional, cicatricial,
paralytic, or inflammatory processes of the skin, orbicularis
oculi muscle, or lid retractors. These eyelid malpositions may
produce tearing and ocular discomfort secondary to mechan-
ical irritation or exposure keratopathy. The treatment of these
structural changes is generally surgical.

Structural changes can also be a common cause of chronic
tearing. It can be caused by obstruction of any portion of the
lacrimal tract. Stenotic puncta or lacrimal sac obstruction can
often be observed with inspection and palpation. Involutional
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Figure 37.1. Cross-section anatomy of the eye, orbit, and eyelids. A,
B, posterior lamellae of eyelid; C, orbital septum; D, orbital fat; E,
superior fornix and conjunctiva; F, inferior fornix and conjunctiva;
G, sclera; H, cornea, I, anterior chamber; J, iris; K, lens; L, zonular
fibers; M, ciliary body and muscle; N, vitreous body; O, retina; P,
choroid; Q, optic nerve; R, central retinal artery; S, levator mus-
cle; T, superior rectus muscle; U, inferior rectus; and V, inferior
oblique muscle. (from Reichel’s Care of the Elderly, 5th ed. Used by
permission.)

stenosis of the nasolacrimal duct is the most common type of
nasolacrimal duct obstruction in elderly persons.4 The treat-
ment for lacrimal tract obstruction depends on its anatomi-
cal location. Stenotic puncta may be enlarged with a simple
snip procedure, whereas lacrimal sac and nasolacrimal duct
obstructions usually require silicone intubation and dacryocys-
torhinostomy. This procedure requires creating a bony ostium
between the sac and the nasal cavity. The most common reason
for tearing is aqueous hyposecretion or tear film abnormalities.
The proper workup for tearing should include examination of
the lids and tear film for dry eyes, blepharitis, trichiasis, and lid
malpositions.

Eyelid Neoplasms

Basal cell carcinoma (BCC) is the most common malignancy
of eyelid skin, accounting for more than 90% of eyelid tumors.
Risk factors include fair skin and ultraviolet exposure, especially
in southern climates. The upper lids are the most frequent loca-
tion and medial canthal involvement has the worst prognosis.
Typically, the lesion is painless and slow growing. The color of
BCC ranges from light to dark brown and has the appearance
of a nodular ulcer with raised rolled borders (rodent ulcer).
It may also appear as a diffuse indurated tan plaquelike lesion
(morpheaform) with ulcerated areas or nodules interspersed
throughout the lesion. Its can be associated with ectropion,
entropion, dimpling of skin, or loss of eyelashes. Metastasis is
rare. The diagnosis is made with an excisional biopsy.

The treatment of BCC is generally surgical. The technique
of Mohs’ micrographic surgery, the careful stepwise excision

and microscopic monitoring of the surgical margins, produces
a lower recurrence rate than other methods.5 Chemotherapy is
an alternative treatment for unresectable tumors.

Squamous cell carcinoma (SCC) of the eyelid accounts for
fewer than 5% of malignant eyelid tumors. Contrary to BCC,
SCC most commonly occurs in the lower lid and can grow fairly
rapidly with extension into surrounding structures. It may arise
in areas of actinic keratosis and may resemble other benign
lid lesions or BCCs. Metastasis occurs in only 0.5% of SCCs
that arise from sun-damaged skin, although metastasis may be
more common in tumors that arise from chronically inflamed
areas.6 Lesions appear flat with mild erythema and overlying
telangiectasias, and scaling is often present. As the tumor grows,
it often forms an ulcer with surrounding induration and loss of
eyelashes can occur. Excision with frozen section examination
of the margins is the treatment of choice.

Sebaceous cell carcinoma, like the superficial variant of
BCC, is thought to be multicentric in origin and exhibits page-
toid or horizontal spread. It is often found in the elderly, but
can have a variable clinical presentation. Chronic, unilateral
blepharitis is a highly suspicious sign of this disorder. The
tumor arises from the meibomian glands, glands of Zeis, and
sebaceous glands and is best diagnosed by examining a full-
thickness lid biopsy. The prognosis of sebaceous cell carcinoma
is worse than that of BCC or SCC, with a mortality rate of
20% or more secondary to metastasis.7 The treatment includes
excision, including possible orbital exenteration and radiation
therapy.

Common nonmalignant tumors of the eyelids include seb-
orrheic keratosis, actinic keratosis, and keratoacanthoma. Seb-
orrheic keratosis appears as an elevated, light brown, greasy
plaque on the skin. These lesions can be inherited in an auto-
somal dominant fashion. Actinic keratosis is associated with
surrounding inflammatory changes in the skin and is consid-
ered a premalignant lesion that may progress to SCC.8 Excessive
sun exposure is a risk factor. Keratoacanthoma is a large, round,
elevated lesion with a central depressed core of keratin. It can
develop rapidly over several weeks and be mistaken for SCC.
Consequently, these lesions are treated with simple excision
and should always be examined histopathologically.

Blepharitis

Blepharitis is an extremely common condition characterized
by inflammation of the anterior eyelid margin or by meibo-
mian gland dysfunction of the posterior lids. It is frequently
associated with dry eye syndrome, a dysfunction in aqueous
secretion and/or tear film that leads to ocular surface irrita-
tion. Both entities occur most commonly in elderly patients,
and dry eye syndrome is more common in women than in
men. Patients with blepharitis and dry eyes complain of burn-
ing, foreign body sensation, redness, mild itching, and tearing.
These symptoms worsen in the evening and are exacerbated by
prolonged reading or wind exposure. Patients with keratocon-
junctivitis sicca associated with autoimmune processes, such
as Sjögren syndrome, may have severe pain, photophobia, and
blurry vision.
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Figure 37.2. Anterior blepharitis. Clinical external photograph de-
monstrating crusting on eyelids and collarettes on eyelashes. See
color plates.

Blepharitis may be secondary to infectious or noninfec-
tious causes. Organisms that inhabit the eyelids can also pro-
duce inflammation of the lids and cornea. It is important to
recognize and treat blepharitis because it is a common cause of
ocular complaints and can lead to endophthalmitis following
intraocular surgery.

The most common infectious cause of blepharitis is Staphy-
lococcus. Signs of anterior staphylococcal blepharitis include
collarettes, or material deposited at the base of the eyelashes,
as well as broken or absent cilia (madarosis) (Figure 37.2).
Mucopurulent discharge, hordeolum, chronic conjunctivitis,
and corneal changes are often noted. The treatment for staphyl-
ococcal blepharitis includes lid hygiene and topical antibiotics.
Lid hygiene consists of scrubbing the eyelid margins with dilute
baby shampoo or a commercial preparation. A washcloth fol-
lowed by a thorough rinsing with warm water can loosen eye-
lash crust. Warm compresses may be applied to the lids with a
clean washcloth. Lid hygiene should be performed each morn-
ing as part of the patient’s daily routine. An antibiotic oint-
ment, such as erythromycin or bacitracin, should be applied
to the lids before bedtime for at least 6 weeks. Eyelid cultures
are usually unnecessary, but should be performed when the
condition is severe.

Noninfectious types of blepharitis include seborrheic ble-
pharitis and meibomitis. Patients with seborrheic blepharitis
may exhibit oily lid margins, crusting of the lashes, conjunc-
tivitis, and seborrheic dermatitis. Meibomitis is characterized
by thickened irregular lid margins with inflammation around
the orifices of the glands on the posterior eyelid surface. When
expressed, the material within the glands may have a thick
consistency. Meibomitis is associated with chalazia and acne
rosacea. The treatment for noninfectious blepharitis includes
lid hygiene, warm compresses, and systemic doxycycline for
6–8 weeks, or longer if necessary.

Patients with dry eye syndrome present with mild con-
junctival injection, a low tear meniscus, and an abnormal tear
breakup time, or a shortened interval between the blink and the
separation of the tear film. The rose bengal stain and Schirmer

test are sometimes used to evaluate patients with keratocon-
junctivitis sicca. Treatment includes artificial tear prepara-
tions, lubricating ointment at bedtime, and punctal occlusion.
Humidifiers and side shields on glasses can be useful. A tarsor-
rhaphy can minimize exposure in patients with severe disease.

CONJUNCTIVA

Conjunctivitis is a common condition in all age groups; it may
be classified as acute or chronic and infectious or noninfectious.
It generally does not cause structural damage to the eye, but
certain organisms, such as Neisseria gonorrhoeae, if untreated
may invade the cornea and cause blindness. The symptoms are
nonspecific and include irritation, discharge, photophobia, and
itching. The conjunctiva is typically diffusely erythematous,
and a follicular or papillary response may be discernible in the
palpebral conjunctiva by slit-lamp examination.

Patients with bacterial conjunctivitis have copious muco-
purulent discharge. Although the disease is generally self-
limited, cultures should be obtained. Treatment includes a
topical broad-spectrum antibiotic agent, such as erythromycin
or bacitracin ointment, for 5–7 days. The antibiotic regimen
may be modified according to results from culture and sen-
sitivity testing. Any patient with gonococcal or meningococ-
cal infection should be followed daily and treated systemically
with intravenous antibiotic therapy because of the rapid and
destructive clinical course of these infections.

Patients with adenoviral conjunctivitis, the most common
viral infection, may have associated upper respiratory tract
flulike symptoms. The discharge is more watery than that asso-
ciated with bacterial infections, but can have extreme crusting
of lashes in the morning. The disease is self-limited, typically
lasting up to 10 days. Preauricular lymphadenopathy and rapid
progression with bilateral spread are characteristic of epidemic
keratoconjunctivitis. This condition affects the corneal epithe-
lium resulting in photophobia and blurry vision. It is highly
contagious and may be contracted in health care environments.
Viral conjunctivitis does not require therapy except lubricants
and symptomatic relief with cool compresses. Severe cases may
require topical steroids under the care of an ophthalmologist
because these agents can cause cataracts and glaucoma.

Allergic conjunctivitis is characterized by itching and a
stringy white mucous discharge. These patients commonly have
concurrent seasonal allergic symptoms. Cold compresses and
topical nonsteroidal agents or antihistamine preparations help
to relieve itching. Environmental control of the offending aller-
gen and systemic antihistamines are the most effective thera-
pies. In severe cases, topical steroids can also be used under the
care of an ophthalmologist.

In addition to conditions previously discussed, the differ-
ential diagnosis of chronic conjunctivitis includes systemic dis-
eases such as Stevens–Johnson syndrome or ocular cicatricial
pemphigoid. Other causes are occult neoplasm (SCC or
sebaceous cell carcinoma), molluscum contagiosum, retained
foreign body, eyelid abnormalities, chronic dacryocystitis,
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topical medications such as glaucoma medications, or orbital
processes such as arteriovenous shunt or thyroid disease. Con-
junctival lymphoma can masquerade as chronic conjunctivitis,
but patients often present with chronic redness and rarely dis-
comfort. Because it classically appears as a “salmon-patch,”
thorough examination of the conjunctiva, especially superior
and inferior fornices, should be performed. If a neoplastic or
cicatricial systemic process is suspected, a conjunctival biopsy
should be performed.

CORNEA

The cornea (Figure 37.1H) is the major refracting surface of
the eye. Its transparency allows transmission of light to the
retina, and it provides structural integrity to the globe. The
cornea consists of five layers: epithelium, Bowman membrane,
stroma, Descemet membrane, and endothelium. The endothe-
lium functions as a metabolic pump by transporting fluid across
its surface and keeping the cornea dehydrated and clear. The
number of endothelial cells and the pumping ability of the
endothelium decrease with age. Corneal edema may result from
the loss of endothelial cells. The normal decrease in endothelial
cells due to aging is usually insufficient to cause corneal edema
unless there is underlying dystrophy or trauma secondary to
intraocular surgery.

Fuchs dystrophy, first described in 1910, is characterized by
corneal epithelial and stromal edema associated with endothe-
lial changes called guttata, which are warty excrescences on
Descemet membrane. The endothelial cells overlying the gut-
tata are abnormal or absent, producing a thickened basement
membrane. It is more common in women than in men and is
bilateral but may be asymmetrical. Patients are initially asymp-
tomatic. Symptoms of early stromal edema include blurry
vision in the morning that clears throughout the day as the
evaporation from the ocular surface leads to stromal dehydra-
tion. As the endothelial function decreases over time, the visual
acuity decreases and epithelial edema or bullae may occur, caus-
ing pain and tearing. The treatment of Fuchs endothelial dys-
trophy begins with topical hyperosmotic agents for morning
stromal edema and may progress to therapeutic contact lens
discomfort caused by corneal epithelial edema and ruptured
bullae. If further corneal decompensation occurs and visual
rehabilitation is required, corneal transplantation can be a very
successful therapeutic option.

Persons who have had cataract extraction with intraocu-
lar lens implantation may develop progressive corneal stro-
mal edema with epithelial swelling similar to the changes seen
in Fuchs dystrophy. This condition, known as pseudopha-
kic bullous keratopathy, requires a corneal transplantation for
improvement of vision. The development of improved cataract
surgical techniques and intraocular lens implants has dramat-
ically decreased the incidence of pseudophakic bullous ker-
atopathy.

Infectious diseases of the cornea are another cause of
decreased vision and pain and should always be suspected in

persons who complain of a sudden onset of red eye, pho-
tophobia, and tearing. Contact lens wearers are susceptible
to microbial keratitis, specifically Pseudomonas and Acan-
thamoeba infections. Staphylococcal infections are associated
with blepharitis and may lead to peripheral corneal infiltrates
that progress slowly, while Gram-negative bacterial infections
progress rapidly and may lead to corneal perforation. Acan-
thamoeba is a ubiquitous protozoan organism found in soil,
swimming pools, hot tubs, and lake water. Fungal keratitis is
most common in southern climates and immunocompromised
persons. Herpes simplex and varicella zoster infections may
cause corneal anesthesia and scarring. Varicella zoster infec-
tions also produce pain and vesicular skin lesions in a der-
matomal distribution and may involve all the structures of the
eye and surrounding orbit.

The management of most corneal infections includes Gram
and Giemsa staining of material obtained by scraping the bed
of the ulcer as well as culture and sensitivity testing. For-
tified broad-spectrum antibiotics prepared from intravenous
medications and/or topical fluoroquinolones may be applied
topically up to every 15 minutes initially. Modification of
the treatment regimen is based on culture results and clin-
ical response. Corneal biopsy may be necessary to diagnose
fungal or Acanthamoeba infections. Prolonged topical therapy
is usually successful, but surgical treatment may be necessary
in severe cases. Herpes simplex keratitis is treated with top-
ical antiviral agents. Oral acyclovir may be helpful in treat-
ing and preventing recurrent keratitis. Acute varicella zoster
infections are treated for 7–10 days with oral medications:
acyclovir 800 mg five times daily, famciclovir 500 mg three
times daily, or valacyclovir 1 g three times daily to mini-
mize ocular complications.9 Steroids can exacerbate herpetic
infections because of their immunosuppressive effect. Conse-
quently, topical steroids should only be administered under the
care of an ophthalmologist for any patient presenting with a
red eye.

Indications for corneal transplantation include corneal
scarring from trauma or herpetic infections, severe kerato-
conus, and corneal dystrophies involving the deeper layers of
the stroma. Corneal grafts have a success rate approaching 90%;
however, the success rate decreases if the underlying pathol-
ogy includes inflammatory or infectious diseases. These con-
ditions, such as herpes simplex keratitis, may induce corneal
neovascularization and increase the rate of graft rejection.10

Superficial corneal scarring or anterior basement membrane
corneal dystrophies may be an indication for phototherapeutic
or superficial keratectomy. Partial-thickness lamellar corneal
transplantation can be used for conditions that only involve
either the anterior or posterior corneal surface.

PRESBYOPIA AND CATARACTS

Presbyopia is the most common ocular condition affecting the
aging population. Presbyopia develops in the aging eye when
accommodation for near focusing becomes weakened. This
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usually begins in the mid-40s and progresses with age. Accom-
modation of the normal eye is produced by the ciliary muscle,
which contracts and causes a change in the shape and, there-
fore, the power of the crystalline lens (Figure 37.1M). The lens
also becomes more rigid with aging and may play a part in the
decreased ability to accommodate. Subsequently, patients need
visual aids, usually reading glasses or bifocals. Because tradi-
tional intraocular lens implants are also rigid, patients require
reading glasses following cataract surgery. Recently intraocular
lens implants have been designed with some ability to accom-
modate. Selected patients now have the potential to see clearly
at distance as well as at near without glasses following cataract
surgery.

The lens is behind the iris and supported by zonular fibers
that arise from the internal layers of the eye (Figure 37.1K
and L). The lens consists of several layers and becomes thicker
with age. Cataract is defined as an opacity in the lens that
develops with aging. At present there is no medical therapy
to prevent the formation or progression of cataract in an oth-
erwise healthy eye. The development of cataracts is a multi-
faceted progressive process that is not well understood. Two
fundamental processes seem to occur in the lens to produce
cataract. The lens cortex may become overhydrated leading
to aggregation of lens proteins. The resulting changes cause
deterioration to the highly organized structure of the lens.
Oxidative damage and photo oxidation over decades of chronic
exposure may contribute to the development of a cataract.11

There is no concrete evidence in humans that supplemental
antioxidants will slow the progression of cataract formation.
Poor nutrition producing deficiencies of trace minerals and
certain vitamins has also been found to cause experimental
cataract in animals, but the role in human cataractogenesis is
uncertain.

Other than aging, some specific entities may cause cataracts
in the older patient. In particular, diabetes mellitus is associ-
ated with early onset and a higher incidence of cataracts. Large
osmotic shifts in a patient’s fluid balance, commonly noted
during hyperglycemic episodes, have been reported to produce
reversible or irreversible cataracts because of swelling of the
lens fibers. Blunt trauma, electrical shock, or ionizing radiation
can also cause cataracts. Last, many drugs have been linked to
cataract progression. Long-term topical or systemic corticos-
teroid use often leads to posterior subcapsular cataract changes.
Chlorpromazine, amiodarone, phenothiazides, and others have
been implicated in cataract formation.

Most patients with cataractous changes have a combination
of opacities in the nuclear and cortical layers. Nuclear sclerosis
occurs as the number and density of lens fibers increases and
produces a gradual decline in visual acuity. Initially the change
may manifest as a myopic shift, in which patients can read
without glasses again and a change in eyeglass prescription is
necessary. The progressive yellowing of the lens causes poor
hue discrimination. Cortical cataract changes often appear as
spoke-shaped opacities; they impair vision to varying degrees.
Posterior subcapsular cataract tends to be more prevalent in a
somewhat younger population and patients chronically taking

corticosteroids. Visual difficulty and glare symptoms are found
in bright light with both cortical and posterior subcapsular
changes.

Cataract Surgery

The prevalence of cataracts in Americans between the ages
of 65 and 74 years is approximately 50%.11,12 The prevalence
increases to 70% in Americans older than age 75 years. In
2001, approximately 1.6 million cataract extractions were per-
formed on Medicare recipients.13 This procedure was the fourth
largest allowed charge by Medicare and comprised nearly 27%
of all allowed charges by ophthalmologists. Nonsurgical man-
agement of cataract entails accurate refraction and eyeglass
correction. Eventually the vision does not improve significantly
with a change in lens prescription. Once optical modalities no
longer meet the patient’s needs, the patient may be offered
cataract surgery based on an ophthalmologist’s evaluation and
the patient’s need and motivation.

The technological advances in cataract surgery over the
past two decades have been enormous. Extracapsular cataract
extraction and phacoemulsification are microsurgical tech-
niques that remove the cataract and leave the posterior lens
capsule intact so that an intraocular lens may be implanted
in the native lens capsule. Intraocular lens implants are small
disc-shaped pieces of polymethylmethacrylate, acrylic, silicone,
or hydrogel that are manufactured with differing powers. The
power of the implant is determined by the optical properties of
each patient’s eye, which is measured with sophisticated instru-
ments. Almost all cataract surgery is done on an outpatient basis
with local anesthetic and mild intravenous sedation. Adequate
wound healing and stabilization occur by 4–8 weeks. Ideally
following cataract surgery, distance glasses are not required
because refractive error is taken into account with intraocular
lens power selection.

Visual acuity after cataract surgery is 20/40 or better in 97%
of patients without coexisting ocular pathology. Patients have
significant improvement in their quality of life and overall visual
function, such as nighttime and daytime driving, community
and home activities, mental health, and life satisfaction.14 In
addition, patients who undergo necessary cataract surgery in
both eyes report greater subjective improvement than patients
who undergo surgery in one eye alone.15,16

Complications that follow cataract surgery have been well
described. The most common complication is opacification
of the posterior lens capsule in approximately 20%–30% of
patients. This can be cleared with a laser procedure even months
to years later. Retinal detachment is one of the more serious
sequelae following cataract surgery with a lifetime incidence
as high as 0.7%. Cystoid macular edema following cataract
surgery may cause temporary and sometimes permanent visual
impairment but is less common with modern techniques.
Secondary glaucoma, hyphema, intraocular lens dislocation,
endophthalmitis, and expulsive choroidal hemorrhage are all
rare complications, but can be sight threatening when they
occur.
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Vitreoretinal Complications of Cataract Surgery

Bacterial Endophthalmitis
Bacterial endophthalmitis is a true emergency and one

of the most feared complications of intraocular surgery. This
most commonly occurs after cataract surgery and, in particular,
within 2 weeks of the surgery date. Less than 1 in 1,000 surgeries
are complicated by acute bacterial endophthalmitis.17 The most
common causative organism is the colonizer of skin and con-
junctiva, Staphylococcus epidermidis. Less commonly, Staphylo-
coccus aureus, streptococcal species, and Gram-negative bacte-
ria are identified.

Patients typically present with acute eye pain and loss of
vision. Anterior chamber inflammation may be associated with
a hypopyon (layered leukocytes). Immediate referral to an oph-
thalmologist is necessary if this condition is suspected. Surgical
removal of the vitreous body with instillation of intravitreal
antibiotics and steroids has been successful in treating this
condition.

Cystoid Macular Edema
Cystoid macular edema is characterized by intraretinal

edema. Patients present with a gradual loss in central vision.
It most commonly occurs after cataract surgery, typically 6–
10 weeks postoperatively. Approximately, 75% cases of cystoid
macular edema improve spontaneously. Steroid drops, nons-
teroidal antiinflammatory drops, and periocular steroids may
be useful in cases that do not spontaneously improve.

GLAUCOMA

Glaucoma is the second most common cause of blindness in
the United States. Among African Americans it is the leading
cause of blindness. In the United States, 1 in 10 elderly African
Americans and 1 in 50 elderly Caucasians have glaucoma. Of
the 2.2 million people who develop glaucoma, approximately
half are unaware of their disease.18 The known risk factors
include high intraocular pressure; Native American, African or
Hispanic descent; age; diabetes; hypertension; vascular disease;
and family history. Glaucoma is not a single disease but rather a
group of diseases with common findings. Glaucoma is intraoc-
ular pressure that is too high for the health of the optic nerve,
which leads to characteristic optic atrophy and visual field loss.
Once the damage occurs, it is irreversible. Consequently, early
detection and treatment are essential to prevent loss of visual
function.

Intraocular pressure is the function of three features of
the eye: the rate of aqueous fluid production by the ciliary
body (Figure 37.1M), the resistance to aqueous outflow through
the trabecular meshwork in the anterior chamber angle (Fig-
ure 37.1I), and the venous pressure of the episcleral veins. Cur-
rent glaucoma therapy targets one or more of these patho-
physiological mechanisms. In most eyes, elevated intraocular
pressure is caused by an increased resistance to outflow through
the trabecular meshwork; however, an elevated intraocular

Figure 37.3. Glaucomatous cupping of the optic nerve. A thin rim
is noted along the inferior portion of the optic nerve. An associated
nerve fiber layer defect also is present. See color plates.

pressure does not cause glaucoma, rather a multifactorial
genetic tendency contributes to the development of glaucoma.

Routine direct ophthalmoscopy of the optic disc in all adult
patients by the primary care physician can help identify sus-
pected glaucoma. Although the ratio of cup/disc varies, usually
a ratio of 0.3 in Caucasians and 0.5 in African Americans is con-
sidered normal. The optic discs should be symmetrical. Larger
cups should raise the suspicion of glaucoma, especially verti-
cally oval cups that have a cup/disc ratio greater than 0.6 (Fig-
ure 37.3). The disc rim should have uniform thickness through-
out its temporal portion, without notches, localized atrophy, or
splinterlike hemorrhages. Intraocular pressure measurements
should be a part of the routine physical examination of adults
older than 40 years. Intraocular pressure of 21 mm Hg or less
is considered to be “normal;” however, glaucoma may develop
with levels of intraocular pressure in the “normal” range, so
called low-tension glaucoma. Primary care physicians should
become comfortable in the use of a tonometer for routine
examinations as well as for ophthalmic emergencies. Hand-
held devices are user-friendly, but costly. Patients should be
referred to an ophthalmologist for routine ophthalmic care
including intraocular pressure measurement and evaluation of
the optic disc cup.

During routine comprehensive examinations, the ophthal-
mologist takes a medical and family history and performs an
examination that includes several tests to screen for glaucoma.
This includes Goldmann applanation tonometry, gonioscopy
(a mirrored lens examination of the anterior chamber angle),
and dilated fundus examination with detailed evaluation of the
optic disc and nerve fiber layer. Patients who have risk factors
for glaucoma may undergo visual field testing by automated or
manual methods.

Open-angle glaucoma has no obvious macroscopic mech-
anical restriction to outflow, whereas angle-closure glaucoma
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has an impediment to outflow because of mechanical block-
age by the peripheral iris (Figure 37.1J). Open-angle glaucoma
is the most common form of glaucoma in the United States
and primary open-angle glaucoma (POAG) constitutes 70% of
glaucoma in adults.

POAG is asymptomatic until late in the course of the dis-
ease when near-total loss of the visual field becomes obvious to
the patient. Elevated intraocular pressure is a chronic condition
and often does not produce any sensation of pain or discomfort.
Known as the thief of sight, glaucomatous field loss develops
slowly and initially affects the peripheral and paracentral fields
without affecting the central visual acuity. Patients may not
detect any visual change until the disease is far advanced. The
diagnosis of POAG is made by finding characteristic optic cup-
ping and typical visual field changes in the presence of an open,
normal-appearing angle.

Pigmentary glaucoma, pseudoexfoliation glaucoma, and
steroid-induced glaucoma are other types of open-angle glau-
coma. Patients who are taking systemic or topical steroids for
any condition may develop high intraocular pressure and glau-
coma. Even skin creams containing steroids that are used near
the eye may cause steroid-induced glaucoma, if used on a con-
tinuing basis. The steroids modify the intracellular structure
of the trabecular meshwork cells and increase the resistance
outflow. This effect may or may not be reversible.

Although acute angle-closure glaucoma occurs in only 0.1%
of people older than age 40 years in the United States, it is
a true emergency. Anatomically narrowed anterior chamber
angle depth predisposes a patient to acute angle-closure glau-
coma. Moderate-to high-hyperopia, Asian decent, and female
sex are all known risk factors. The peak prevalence is between
55 and 70 years of age.19

The anterior chamber depth decreases normally with age
because of the growth of the lens. In patients who already have a
narrow chamber angle, the iris becomes apposed to the anterior
surface of the lens. This impedes the normal flow of aqueous
fluid from its production site behind the iris to the drainage
site in the trabecular meshwork. The pressure builds up behind
the iris, causing the peripheral iris to bow forward and further
obstruct aqueous outflow. Aqueous fluid production continues
and the rapid rise in pressure causes severe pain.

The unilateral presentation of pain and redness is sudden in
onset, can be excruciating, and may be attributed to sinus pain
or headache. Other symptoms include blurred vision especially
when dark, haloes around lights, and nausea and vomiting.
Fewer than 5% of patients have bilateral attacks, although nar-
row angles are a bilateral condition. On examination, the ante-
rior chamber may appear shallow and the pupil is moderately
dilated and nonreactive.

The attack often occurs in the evening during periods of dim
illumination when the pupil becomes moderately dilated and
has the greatest surface contact with the anterior lens. Rarely,
a dense, swollen neglected cataract precipitates angle-closure
glaucoma. Patients who have narrow angles and have under-
gone pharmacological dilation may develop angle-closure glau-
coma as the dilation slowly wanes and the iris becomes

arrested in mid-dilation. Certain common medications pre-
dispose patients with narrow angles to angle closure, including
medications with anticholinergic side effects, such as decon-
gestants, tricyclic antidepressants, and antispasmodics.

Patients with a suspicious clinical appearance and elevated
intraocular pressure should be referred to an ophthalmologist
immediately. Gonioscopy can confirm a closed angle in the
involved eye and a narrow angle in the other eye. The goals of
treatment are first to lower the intraocular pressure as rapidly
as possible with medical treatment and then relieve the angle
obstruction definitively with a laser iridectomy. The hole in the
iris provides an alternative channel for aqueous flow into the
anterior chamber. The iris settles back and relieves the outflow
obstruction. It protects against further attacks of angle-closure
glaucoma and should be performed in both eyes.

Chronic angle-closure glaucoma may develop in patients
who have chronic apposition of the iris against the trabecular
meshwork or are chronically treated with predisposing medi-
cations. Laser iridectomies may relieve the iris apposition, but
damage that occurred during the glaucomatous attack may
result in a mixed open and closed angle form of glaucoma.

The goal of glaucoma treatment is to lower intraocular
pressure to a safe level and prevent further damage to the optic
nerve and visual field. Medical therapy is usually the initial
treatment in the United States. Topical glaucoma medications
all have the potential for systemic side effects because they are
drained through the nasolacrimal duct system and absorbed by
the nasal mucosa. Nevertheless, patients often do not attribute
systemic symptoms to their eye drops. Primary care physicians
should question their patients about ophthalmic medications
(Table 37.1).

Beta-blockers have been the first-line of therapy since their
introduction in 1978. They lower intraocular pressure by reduc-
ing aqueous fluid production and are administered once or
twice a day. Beta-blockers are well tolerated but contraindi-
cated in patients with congestive heart failure, bradycardia, or
pulmonary disease. Newer medications have a lower potential
for systemic side effects.

Adrenergic α2-agonists are approved for long-term use
and perioperatively for laser surgery. Apraclonidine and bri-
monidine have minimal systemic side effects and are potent
inhibitors of aqueous fluid production. They have made oph-
thalmic laser procedures safer by reducing the risk of post-
operative pressure elevations. They are not contraindicated in
patients with cardiovascular or pulmonary disease and may be
safer than β-blockers in the geriatric population.

Prostaglandin analogs lower intraocular pressure by
increasing uveoscleral outflow and have minimal systemic side
effects. This once-a-day drop is becoming a common fistline
therapy for glaucoma patients of any age. Topical carbonic
anhydrase inhibitors have fewer systemic side effects than the
oral medications but are less potent. The oral carbonic anhy-
drase inhibitors acetazolamide (Diamox) and methazolamide
(Neptazane) lower intraocular pressure by reducing aqueous
fluid production up to 50%. The systemic side effects of the
oral drugs often limit their use, especially in older patients. For
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Table 37.1. Systemic Side Effects of Glaucoma Medications

Drugs Side Effects

Topical β-Blockers

Nonselective: Timolol (Timoptic, Betimol), Levobunolol
(Betagan), Metipranolol (OptiPranolol), Carteolol
(Ocupress)

Bradycardia, heart block, bronchospasm, impotence,
lethargy, central nervous system disturbance, exacerbates
myasthenia gravis, and masks hypoglycemia

Cardioselective: Betaxolol (Betoptic) Same side effects, but less bronchospasm

Adrenergic α2-agonists

Brimonidine (Alphagan), Apraclonidine (Iopidine) Allergy, dry mouth, lethargy, headache, miosis

Cholinergic agents

Anticholinesterases: Echothiophate (Phospholine Iodide) Cataracts, can cause acute poisoning by overdose:
sweating, gastrointestinal disturbances, bradycardia,
respiratory paralysis

Direct Acting: Pilocarpine (Salagen), Carbachol (Isopto
Carbachol)

Headache, accommodative spasm, miosis, can cause acute
poisoning by overdose: sweating, salivation, nausea,
tremor, hypotension

Carbonic Anhydrase Inhibitors

Topical: Dorzolamide (Trusopt), brinzolamide (Azopt) Metallic taste, paresthesias, malaise, weight loss

Oral, IV: Acetazolamide (Diamox), Methazolamide
(Neptazane)

Side effects of topical medications in addition to metabolic
acidosis, renal lithiasis, hypokalemia, diarrhea,
agranulocytosis, aplastic anemia, thrombocytopenia

Prostaglandin Analogs

Latanoprost (Xalatan), Bimatoprost (Lumigan),
Travoprost (Travatan), Unoprostone (Rescula)

Hyperemia, eyelash growth, iris pigmentation, cystoid
macular edema

decades cholinergic agents have been used to treat glaucoma
by increasing the outflow of aqueous fluid, but because of their
ocular side effects, these drugs are rarely used today.

Laser trabeculoplasty is applied by directing a small, focused
argon or diode laser at the trabecular meshwork. The desired
result is an improvement in outflow facility and reduction in
intraocular pressure. Studies in patients with POAG have shown
laser trabeculoplasty to be safe and effective, although there is
a decline in success rate from year 1 (60%) to year 4 (44%).20

Current practice in the United States is to offer laser trabecu-
loplasty prior to glaucoma filtration surgery.

Glaucoma filtration surgery is usually offered after med-
ical and laser therapies fail to provide adequate control of
the glaucoma. The most common surgery for POAG entails
the creation of a fistula from the anterior chamber of the eye
to the subconjunctival space. Finally, eyes in which multiple
surgeries have failed may undergo implantation of an artificial
aqueous drainage device or a cyclodestructive procedure.

VITREOUS AND RETINA

The neurosensory retina is composed of nine layers with mil-
lions of photoreceptors to capture light rays and convert them
into electrical impulses (Figure 37.1O). As the eye ages, a host
of conditions can affect the vitreoretinal interface, the retinal
circulation, the retinal pigment epithelial choroidal complex,
and the optic nerve. Most of these conditions may result in
moderate-to-severe visual loss.

Posterior Vitreous Detachment

Posterior vitreous detachment (PVD) is a very common con-
dition that occurs in approximately 75% of patients older than
65 years of age. The vitreous, a jellylike substance, occupies
80% of the volume of the eye (Figure 37.1N). PVD occurs
when liquefaction of the vitreous body occurs to the point that
it separates from the retina. This process may be subclinical for
many years but may begin to develop symptoms as the vitreous
continues to liquefy.

Patients often present with symptoms of flashes and
floaters. Photopsias, or flashes of light, are often described
as arc-shaped, “lightning bolts” in the peripheral field. These
flashes can be subtle and only noticed when in a dim or dark
environment. Flashes are caused by traction of the vitreous
on the retina, which creates an electrical stimulus. Floaters
are also common and are caused by opacities in the vitreous
body. It may represent aggregation of the vitreous gel, blood,
or pigment from the retina. The most obvious floater is the
separation of the vitreous from the optic nerve. Known as a
Weiss ring, it may appear to the patient to be an insect or
cobweb.

Approximately 10% of patients with acute PVD symptoms
have a retinal tear. Vitreous hemorrhage may also occur in
patients undergoing vitreous liquefaction and may be present
without a tear in 5% of PVDs. If a blood vessel is torn during
vitreous separation, the vitreous cavity can fill with blood and
result in a dramatic decrease in vision. The risk of retinal tear
is approximately 65% in these cases.
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Rhegmatogenous Retinal Detachment

Retinal detachment secondary to a tear or hole (rhegma) in
the retina is typically seen in persons older than 50 years. The
incidence of occurrence is highest in patients who have had
cataract extraction or who have myopia. The mechanism of
hole or tear formation is detachment of the posterior vitreous
from the surface of the retina.

Symptoms of retinal detachment include a decline in central
vision if the macula is involved. More commonly, a peripheral
visual field defect is detected by the patient as a curtain or
shade over part of the visual field. Examination of the retina
by binocular indirect ophthalmoscopy is the most important
way to identify retinal tears and detachment. Techniques for
repair of retinal detachments include photocoagulation, pneu-
matic retinopexy, scleral buckling, and pars plana vitrectomy
(removal of the vitreous gel) with intraoperative laser of the
retinal tear(s). Rapid referral to an ophthalmologist is indi-
cated if a retinal detachment is suspected, so that immediate
intervention may improve the chances of saving central and
peripheral vision.

Macular Hole

Idiopathic macular hole is a partial or complete hole in the
neurosensory retina located in the fovea and results in loss of
central vision to the 20/60–20/400 range. Average age of onset
is 67 years of age and the prevalence is 1 in 3,000. Formation
of macular holes may result from vitreoretinal traction caused
by the separation of the posterior vitreous. The chance of a
bilateral condition is 5% if the vitreous is already separated in
the fellow eye. Vitrectomy surgery may improve central visual
acuity in patients affected with this disorder.21

Idiopathic Epiretinal Membrane

Epiretinal membrane (cellophane maculopathy) is typically
seen in patients older than age 50 years and occurs in both eyes
in 20% of cases. It is thought to be secondary to a posterior vitre-
ous detachment. After the vitreous detaches, small dehiscences
in the internal limiting membrane of the retina cause glial cells
to proliferate on the surface of the retina. Retinal distortion may
result from contraction of the epiretinal membrane. Epiretinal
membranes may also result in loss of normal retinal capillary
integrity that may lead to cystoid macular edema. In general
when visual acuity drops to 20/100 or worse, surgical removal
of the epiretinal membrane can be performed by pars plana
vitrectomy in an attempt to improve vision.21

RETINAL VASCULAR DISORDERS

Diabetic Retinopathy

After 15 years of type II diabetes mellitus, patients have a signifi-
cant risk of diabetic retinopathy or maculopathy. Consequently,
retinopathy commonly develops in type II diabetics older than

Figure 37.4. Nonproliferative diabetic retinopathy. Diffuse dot hem-
orrhages, microaneurysms, and hard exudate are noted throughout
the fundus. See color plates.

age 50. Type II diabetics should be examined yearly by an oph-
thalmologist for evidence of retinopathy starting at the time
of diagnosis. The earliest signs of diabetic retinopathy include
microaneurysms, dot and blot hemorrhages, cotton wool spots
(retinal nerve fiber layer infarcts), and venous beading (Fig-
ure 37.4). Proliferative diabetic retinopathy is evidenced by the
formation of new retinal blood vessels on the surface of the
retina and in the vitreous cavity. These fragile abnormal blood
vessels cause vitreous hemorrhages and exert traction on the
retina causing retinal detachments.

Diabetes can affect central visual acuity as well. Abnor-
mal retinal capillaries can form microaneurysms that can leak
serous or lipid exudate and result in macular edema. Mac-
ular edema is the most common cause of loss of vision in
type II diabetics. Laser photocoagulation has proved bene-
ficial for the treatment of proliferative diabetic retinopathy
and maculopathy.22,23 The goal of laser photocoagulation in
proliferative diabetic retinopathy is to halt the progression of
new blood vessels. Pars plana vitrectomy is an important tech-
nique for clearing the vitreous cavity of blood and removing
the fibrovascular scaffold that results in retinal detachment by
traction.24

Retinal Vein Occlusion

Retinal vein occlusion can either affect the central retinal vein
or a distal branch. Symptoms include loss of central vision
and visual field defects. Associated systemic conditions include
hypertension, diabetes, cardiovascular disease, and arterioscle-
rosis. Blood dyscrasias, dysproteinemias, and vasculitides all
may result in central retinal vein occlusion (CRVO). Acute
changes on fundus examination show tortuous veins, super-
ficial hemorrhages, retinal edema, and cotton wool spots. In



Eye Problems of the Aged 421

Figure 37.5. A and B. Dry AMD (left).: Hard and soft drusen are noted in the center of the macula. Exudative AMD (right): Subretinal
hemorrhage and exudate denote a choroidal neovascularization. See color plates.

CRVO, these changes are observed throughout the fundus, but
only a sector of the retina is involved in cases of branch reti-
nal vein occlusions. Invariably the site of occlusion is at an
arteriovenous crossing site. The prognosis for vision is poor in
patients with CRVO. Only 10% of eyes with ischemia have a
visual acuity better than 20/400. Laser photocoagulation offers
proven benefit for the two major complications, macular edema
and retinal neovascularization.25,26 Loss of vision is typically
due to macular edema. Retinal neovascularization can result in
vitreous hemorrhage and glaucoma.

Retinal Artery Occlusion

Acute retinal artery occlusion results in infarction of the inner
retina secondary to an embolus or an intraluminal thrombus.
Patients typically present with sudden, painless loss of vision
and have visual field defects. The retina becomes white, ede-
matous, and a cherry red spot may be present in cases of cen-
tral retinal artery occlusion. Cholesterol emboli arise from the
carotid arteries, platelet-fibrin emboli from large vessel arte-
riosclerosis, and calcific emboli from cardiac valves. Evaluation
and management of patients is focused on the embolic workup.
Carotid noninvasive testing and cardiac echography are impor-
tant tests in this evaluation.

Giant cell arteritis (GCA) is a rare cause of retinal artery
occlusion but should always be considered in patients in their
seventies or older, since it can be bilateral. An erythrocyte sed-
imentation rate (ESR) should be obtained in patients. Signs
of embolic disease affecting other organ systems (e.g., stroke)
should be sought if retinal emboli are suspected as the etiol-
ogy of the retinal infarct. Carotid noninvasive studies and color
Doppler imaging are also useful in assessing flow through the
carotid, ophthalmic, and retinal circulations.

CHOROIDAL DISORDERS

Age-Related Macular Degeneration

Age-related macular degeneration (AMD) is the leading cause
of legal blindness in the United States. Approximately 6.3 mil-
lion people are projected to develop AMD in 2030 compared
with 1.7 million in 1995. Persons older than 60 years of age
are at greatest risk and the prevalence of this disorder increases
with age. Approximately 2% of patients older than 65 years have
severe unilateral loss of vision (worse than 20/200) because of
this disorder. Its hallmark is the loss of central vision with
deterioration of the macula, the highly sensitive portion of the
retina responsible for central vision.

Two forms of AMD occur, the dry type in 85% of eyes and
the wet type in 15%. Sudden visual loss can occur when the dry
form of AMD converts to the wet, or exudative, form. Some
dry forms may be characterized by drusen deposits under the
retina (Figure 37.5A). The majority of patients with dry AMD
have mild visual impairment. Choroidal neovascularization, or
abnormal vessel growth under the retina, is the characteristic
finding in wet AMD (Figure 37.1P and 37.5B). These complexes
result in hemorrhage, lipid exudates, or serous exudate in the
macula.

For many years, laser photocoagulation was the only treat-
ment with proved benefit for the choroidal neovascular seque-
lae of this disorder.27 Recently, antivascular endothelial growth
factor treatments have been shown to be beneficial in the treat-
ment of choroidal neovascularization.28–30 This revolution in
treatment has dramatically changed the visual prognosis of
patients with AMD. In some patients, laser photocoagulation
slows the progression of visual loss. Some of the newer anti-
vascular endothelial growth factor treatments have demon-
strated stabilization or even improvement in visual acuity.
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Low-vision aids, particularly magnifiers, telescopes, and com-
puters, can always be helpful for persons with loss of central
vision.

OPTIC NERVE DISORDERS

Giant Cell Arteritis/Arteritic Ischemic Optic
Neuropathy

GCA is a systemic disease that most commonly presents with
weight loss but also can present with headache, scalp tender-
ness, jaw claudication, malaise, and proximal muscle weakness.
GCA is a primary vision-threatening disorder that affects the
optic nerve and causes an anterior (arteritic) optic neuropathy.
Preauricular tenderness or an enlarged temporal artery may
be signs of temporal arteritis. An elevated ESR and C-reactive
protein as well as a low platelet count can support the suspi-
cion of GCA, but the diagnosis is made based on history and
clinical examination. Biopsy should also be performed if the
diagnosis of GCA is entertained as nearly 10% of patients with
this condition have a normal ESR.

If the diagnosis is suspected, high-dose intravenous steroids
should be administered immediately. The role of steroids is to
protect against the sequelae of other organ disease, includ-
ing visual loss in the unaffected eye. Temporal artery biopsy
should be performed within 2 weeks of initiating steroid ther-
apy because pathological features can change with duration of
treatment.

Nonarteritic Ischemic Optic Neuropathy

Nonarteritic ischemic optic neuropathy is an infarction of the
optic nerve that occurs in patients older than 50 years of age.
It is associated with hypertension and diabetes mellitus, but
collagen vascular disorders can also cause nonarteritic ischemic
optic neuropathy. There is an acute loss of vision that is not
associated with pain. Vision may vary from normal to no light
perception. Patients may present with partial edema of the optic
nerve head and hemorrhages within the nerve fiber layer. Vision
is rarely fully recovered. There is no proved treatment for this
condition.
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It is important to check carefully for a number of problems
among elderly patients, who may be unaware of the insidious
development of hearing loss, balance deficits, or intraoral or
pharyngeal cancers. Unsuspected balance deficiencies may be
putting the patient at risk for falls. Nasal obstruction may be
dismissed by the patient; however, inspection may reveal easily
treatable problems such as benign polyps or life-threatening
disease such as a neoplasm.

OUTER EAR

The anterior and posterior surfaces of the pinna are common
sites for actinic keratoses and skin cancers.1 The eardrum, espe-
cially the pars flaccida, is a common location for an occult
cholesteatoma (see later). If cerumen obstructs the examiner’s
view it can be removed by direct manipulation or by irrigation
with clean2 water at body temperature, provided there is no
eardrum perforation. Alternatively, instilling mineral oil will
soften and lubricate the impaction, making removal easier and
more comfortable. Cerumen impaction can usually be avoided
by keeping the ear oily (by adding a couple of drops of min-
eral oil weekly) and keeping soapy water away from the ear
canal.

Swelling of the external auditory canal associated with
purulent secretions indicates an external otitis. External oti-
tis should be treated3,4 by applying eardrops containing an
antibiotic (typically polymyxin and neomycin combined with
hydrocortisone) in an acidic solution. Cortisporin, Coly-mycin
or VoSoL are commonly used preparations. Drops should be
applied three times daily. It is important that a) the canal orifice
should be cleared of secretions and debris before the applica-
tion and b) the patient’s head must be adjusted so that the ear
canal is tilted upward. When the canal is significantly swollen,
a methylcellulose or cotton wick should be inserted into the

canal to reduce swelling and help conduct the medication into
the canal. Aluminum subacetate solution is especially helpful
in such cases because it is astringent as well as antibacterial.
Domeboro Otic is a convenient commercial preparation. Sys-
temic antibiotics should usually be avoided in the management
of external otitis.

A rare but important disorder of the outer ear is herpes
zoster oticus, which may produce a localized rash that is often
limited to the ear canal.4 The vestibular nerve may be severely
affected by concomitant inflammation, producing a picture
of acute vestibular neuronitis (see later). There may also be
hearing loss and facial weakness (Ramsay Hunt syndrome).5,6

Early administration of antiviral medication, such as valacy-
clovir 1,000 mg three times daily is indicated and prednisone
(1 mg/kg/day) should be added if facial paralysis or hearing loss
occur.4

Malignant external otitis is a rare but aggressive and poten-
tially fatal infection of tissues surrounding the external auditory
canal most commonly caused by Pseudomonas aeruginosa. The
usual victims are elderly patients with diabetes and immuno-
compromised patients.4,6 The hallmark finding is granulation
tissue in the floor of the ear canal at the bony–cartilaginous
junction.

MIDDLE EAR

Problems within the middle ear are reflected in the appear-
ance of the eardrum. A bulging reddened or yellowish drum
accompanied by pain suggests a purulent otitis media. Systemic
antibiotics are indicated; in some cases, myringotomy may be
required to relieve pain and avoid permanent damage to the
eardrum. A history of earache followed by purulent discharge
and subsidence of pain associated with absence of tenderness
when the pinna is pulled strongly suggests spontaneous rupture

424
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of the eardrum. Similar symptoms associated with a serous dis-
charge may be spontaneous drainage from bullous myringitis.4

Chronic purulent discharge is a sign of chronic otitis media,
which may lead to serious complications.7,8 When a drum
perforation is present, treatment can follow the protocol for
external otitis, except that it is best to avoid the use of ototoxic
antibiotic drops.9 Instead, use Cipro HC or Floxin.

A dull appearance of the drum, especially coupled with a
chalky white appearance of the malleus handle indicates mid-
dle ear fluid. Dark stripes on the drum indicate fluid with
air bubbles, signifying partial or intermittent function of the
eustachian tube. Eustachian tubal blockage will usually resolve
spontaneously, although application of nasal decongestants
may sometimes be required. Persistent blockage should prompt
a careful examination of the nasopharynx with an endoscope
to check for a possible neoplasm or other lesion in this area.
Sometimes the eustachian tube is patulous,10 in which case
symptoms can be confusing. The patient may report a very
annoying feeling of pressure and autophony (hearing his or her
own voice louder than usual).

When examining the eardrum, it is important to check
the upper part of the drum, the pars flaccida, for the presence
of a cholesteatoma.11 A cholesteatoma is a skin-lined pouch
that may present as white debris associated with the orifice
of a small hole or depression. This is a benign but progres-
sively expansive lesion that should be treated early by surgery.11

Untreated, serious complications can occur, including fistuliza-
tion of the labyrinth, meningitis, or damage to the ossicles or
facial nerve.12,13

AUDITORY DISORDERS

Hearing loss is common in the geriatric population and may
have a significant impact on the quality of life of older patients.
Hearing loss in a cognitively impaired or depressed patient
is often unrecognized and may be an important factor in
reduced functionality.14 Individuals with significant hearing
loss have difficulty ignoring competing speech, and conver-
sation becomes progressively more frustrating when several
people are talking concurrently. Inappropriate conversational
responses may lead to embarrassment or a perceived rejec-
tion by peers or family and a withdrawal from social interac-
tions. This in turn can reduce mental and physical activity and
lead to loneliness or depression. Fortunately, the adverse psy-
chological and practical effects of hearing loss can be largely
reversed through auditory rehabilitation, which may include
education, hearing aids, assistive listening devices, or cochlear
implants.15,16

Presbycusis

Hearing loss that has no disease-specific diagnosis and is sim-
ply associated with aging (“presbycusis”) is thought to result
primarily from degenerative changes in the inner ear.16 These

changes result in a degradation and slowing of the auditory
signal. Some degenerative organic changes also occur in the
central projections of the auditory system and are largely sec-
ondary to the losses within the cochlea.17 The diminution in
microcirculation to the cochlea that accompanies aging con-
tributes to these degenerative changes.18

Sudden Sensorineural Hearing Loss

Sudden sensorineural hearing loss in most cases is idiopathic.
The incidence is estimated at 5–20 per 100,000 per year,
with a peak in the sixth decade.19 Patients typically present
with unilateral hearing loss that develops in less than 12
hours; patients may report an associated fullness or tinni-
tus, and vertigo can be expected in approximately 40% of
cases.19 Sudden sensorineural hearing loss is an emergency
and should be evaluated by an otolaryngologist on an urgent
basis. Administration of prednisone or valacyclovir may be
indicated.

Specific Disorders Causing Hearing Loss

There are a number of specific conditions associated with hear-
ing loss that should be considered, such as impacted cerumen,
otitis media, and labyrinthitis.6 Otosclerosis, a benign disease
of the bone surrounding the inner ear, may cause conductive
hearing loss.20 A number of systemic diseases, including hyper-
tension, impaired glucose metabolism, kidney disorders that
alter fluid and electrolyte metabolism, hyperlipoproteinemia,
and thyroid disorders, also have potential deleterious effects on
hearing.15,21 Infectious causes of hearing loss include measles,
mumps, Rocky Mountain Spotted Fever, syphilis, and Lyme
disease.19

Autoimmune inner ear disease may produce a rapidly pro-
gressive sensorineural hearing loss (SNHL) with a course usu-
ally extending over a period of weeks or months.22 Both ears
are affected but hearing loss may initially be unilateral for
months. Autoimmune factors may be detected in the blood,
but diagnosis of autoimmune inner ear disease is based on
clinical evaluation, audiometric demonstration of progressive
SNHL, and a positive response to corticosteroids.22 Disorders
which may produce a similar progressive SNHL include Cogan’s
syndrome, Vogt-Koyanagi-Harada disease, Wegener’ granulo-
matosis, syphilis, and systemic vasculitides such as polyarteritis
nodosa.

Ototoxicity from various antibiotics and other
drugs9,19,23–25 is insidious and can produce a profound
deafness. Potentially ototoxic drugs include streptomycin,
neomycin, kanamycin, gentamicin, tobramycin, amika-
cin, netilmicin, sisomicin, cisplatin, carboplatin, furosemide,
bumetanide, salicylates, quinine, erythromycin, azithromycin,
and vancomycin. Risk factors for ototoxicity include the com-
bined administration of more than one potentially ototoxic
drug, bacteremia, fever, diminished renal or hepatic function,
and the presence of an inherited mitochondrial mutation.25
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Of note, hearing loss may progress (or even begin) after
drug treatment has been discontinued25 and careful attention
should be paid to administration of ototoxic medications.
Several medications given along with potentially ototoxic drugs
may have a protective effect.23,26 For example, aspirin can
significantly attenuate the risk of gentamicin-induced hearing
loss.26

Central Auditory Disorders

The most pervasive auditory problem among the elderly is
diminishing ability to understand speech, especially in the pres-
ence of noise. Although this results primarily from changes in
the cochlea (reduced sensitivity to higher frequencies), changes
in the central nervous system may also contribute. In some
cases, individuals have a much poorer ability to understand
speech than their threshold audiogram would predict.27 This
condition has been referred to as “central auditory process-
ing disorder” (CAPD).21,27 Humes28 found that the prevalence
of CAPD is probably less than 10% of patients suffering from
presbycusis. Seventy to 90% of presbycusis results from periph-
eral hearing loss, with cognitive factors accounting for the
rest.28 This is important information for patients, because it is
presumably less discouraging to learn that one’s ear is malfunc-
tioning than to learn that one’s brain is doing so. Other aging
changes will adversely affect the ability to understand speech.
For example, Bellis and Wilber29 has pointed out the impli-
cations of age-related atrophy in certain regions of the corpus
callosum, which is important in gauging communicative intent,
speech perception in noise, sustained attention, auditory ver-
bal learning and memory, and other functions associated with
speech processing.

The concept of CAPD can also lead to some confusion when
dealing with patients who have various cognitive impairments
such as Alzheimer’s disease or dementia. In such cases special-
ized auditory testing (see later) can be helpful in establishing
the site of auditory impairment.

Tinnitus

Tinnitus is a common problem in older patients. Tinnitus is an
expected accompaniment of hearing loss from acoustic trauma,
aging, or ototoxic drugs, but it is also associated with Ménière’s
disease, acoustic neuroma, and other auditory disorders. Tin-
nitus is more common among patients suffering from anxiety
and depression and may be a side effect of a wide variety of
drugs.30 Tinnitus that is pulsatile should be investigated care-
fully because it may indicate the presence of a vascular lesion.31

Fitting the patient with a hearing aid usually has an immediate
beneficial effect on tinnitus.32 Patients will benefit greatly by
understanding that tinnitus is a benign condition caused by
disharmonious nervous activity and by the suggestion that the
condition will probably become less intense and less frequently
noticeable as time goes by. More active intervention through
counseling, medication, or other methods may be indicated in
some cases.33

EVALUATION AND MANAGEMENT
OF HEARING LOSS

An initial estimate of hearing acuity can be achieved by asking
the patient to close his eyes and indicate when he hears a tun-
ing fork, rubbed fingers, or spoken voice as they are brought
closer to his ear. When hearing impairment is suspected, diag-
nostic audiological tests15 should be administered. Such tests
provide objective quantifiable information that is important
for two reasons: 1) a site-of-lesion diagnosis must be estab-
lished to search rationally for treatable diseases such as acoustic
neuroma or conductive hearing loss from stapedial fixation,
and 2) they are needed to evaluate the patient’s rehabilitative
potential.

An important test for elderly persons is the speech discrim-
ination score, which is the percentage of phonetically balanced
words that are correctly identified when they are presented at
a loudness that is well above threshold. Another key test is the
determination of the patient’s threshold for hearing tones at
various frequencies. Tones are presented through earphones
(air conduction threshold) or by a vibrator applied to the mas-
toid process (bone conduction threshold). Results are plotted
on a chart (audiogram) where the loudness in decibels required
for detection of tones at 500, 1,000, 2,000, 4,000, and 8,000
cycles/sec are shown. Each ear is tested separately. Specific pat-
terns are suggestive of specific diagnoses. A more pronounced
loss at lower frequencies is consistent with Ménière’s disease.
A loss in the higher frequencies is typical in an elderly popu-
lation and results in difficulty hearing higher frequency speech
cues such as “s” and “t,” which in turn leads to degradation
in understanding speech. The more sophisticated hearing aids
can differentially amplify specified frequencies and have proven
very helpful in such cases. The use of bilateral hearing aids
helps sort out and reject competing speech and other irrelevant
sounds through sound localization.15

In some cases there is an abnormal sensitivity to incre-
ments of loudness, a condition termed “recruitment.” This
phenomenon is common in Ménière’s disease but is also seen
in many patients with presbycusis. Recruitment can be demon-
strated by the Short Increment Sensitivity Index test or by the
loudness balance test (perceived loudness of a tone is compared
between the affected ear and the unaffected ear). Patients with
a narrow range of comfortable loudness are helped by using
hearing aids that dampen excessively loud sounds.

The reflex contraction of the stapedius muscle to loud tones
presented in the same or opposite ear can be evaluated by
monitoring the acoustical impedance of the middle ear. This
test provides helpful information about the physical condition
of the middle ear compartment, drum and ossicles and also
indicates the status of the stapedius reflex arc (auditory nerve,
brainstem interneurons, and facial nerve).

Auditory system responses to acoustical clicks can be
detected by computerized signal averaging from electrodes
placed in the outer ear canal15 and can be useful in evaluating
patients suspected of suffering from Ménière’s disease, acoustic
neuromas, and demyelinating disorders. Electrocochleography
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is an analysis of the signals during the first 10 ms, representing
neural activity within the cochlea and auditory nerve. The audi-
tory brainstem response includes signals from the brainstem as
well as the signals previously noted.

DISORDERS OF BALANCE

A gradual deterioration of many of the structures in the
peripheral and central vestibular system occurs with aging.34–42

Concomitant reductions in vision, proprioception, muscle
strength, and joint mobility may produce a cumulative nega-
tive impact on older patients’ sense of equilibrium and stability,
increasing their risk of falls.43,44 With aging, there is a diminu-
tion in the vascular supply to the labyrinth18 and concomitant
degenerative changes in the otoconia, vestibular neuroepithe-
lium, vestibular nerve, and central vestibular projections. There
is also a decrease in the number and structural integrity of
the otoconia.38 Fragmented otoconial debris can become dis-
placed into the semicircular canals, causing positional balance
disturbances.34,42,45 Histological studies have demonstrated a
gradual decline in the number of neurons in the vestibular
nerve and neuronal loss in the descending, medial, and lateral
vestibular nuclei.46 Cell loss in the cerebellar vermis39 indicates
that some of the central connections of vestibular projections
within the cerebellum are also affected by aging.

Benign Positional Vertigo

Benign positional vertigo (BPV) is the most common cause
of acute vertigo. It is caused by displaced otoconia within one
or more of the semicircular canals.34,38,42,47,48 Patients report
recurrent brief episodes of vertigo that appear with changes
in head position relative to gravity, such as looking up, lying
down, or rolling over in bed.

Vestibular Neuronitis

Vestibular neuronitis usually produces a single episode of severe
vertigo that gradually subsides over a period of 3–5 days.49

Patients typically report awakening with severe vertigo asso-
ciated with nausea, vomiting, and difficulty walking. The
causative lesion, a presumed viral inflammation of the vestibu-
lar nerve, is usually unilateral, with strong “paralytic” nystag-
mus beating away from the involved ear during the first day and
a tendency to fall or veer toward the affected side.50 Vertigo, nys-
tagmus, and dysequilibrium often subside promptly because of
central nervous system compensation. Caloric responses are
severely depressed or absent on the affected side50 but they will
often recover with time. Recurrent attacks are rare.51

Ménière’s Disease

Ménière’s disease is associated with vertigo that lasts 2–12
hours, but episodes are recurrent, accompanied by tinnitus,
aural fullness, and fluctuating hearing loss. Rarely, drop attacks
can occur and can mimic stroke.52 Etiology has not been

established. Serial audiometric assessments are of key impor-
tance in establishing the diagnosis.

Migrainous Vertigo

Migrainous vertigo is another common cause of vertigo and
should be suspected even when positional vertigo or intermit-
tent auditory symptoms are present.53–58 A temporal pattern
and duration of vertigo episodes that is not typical of known
inner ear or vestibular nerve syndromes should raise suspicion.
Headache and visual symptoms may be unassociated with ver-
tiginous attacks.53–55 When migrainous vertigo is positional,
it can be distinguished from BPV by the short duration of
attack episodes, frequent recurrences, manifestation early in
life, migrainous symptoms during episodes with positional ver-
tigo, and atypical positional nystagmus.56,58

Acoustic Tumor

Acoustic tumors may present as unilateral sensorineural hear-
ing loss. As the tumor enlarges, patients may report vertigo,
headache, facial numbness, pain, ataxia, and other neurologi-
cal symptoms. A suspicion of acoustic tumor should be high
when unilateral sensorineural hearing loss is associated with
evidence of vestibular weakness or paralysis by caloric test-
ing. Diagnosis is established through computed tomography
or enhanced magnetic resonance imaging. Early diagnosis of
acoustic nerve tumors is important because of the compara-
tively low morbidity and mortality of surgical removal if the
tumor is small.

Labyrinthitis

Serous labyrinthitis may be associated with otitis media.6

labyrinthine fistula,59 autoimmune disorder,22 or infectious
disease.24 Purulent labyrinthitis is rare. When bacteria invade
the inner ear, the result is typically a rapid and profound deaf-
ness associated with absent responses to vestibular stimulation
in the involved ear.19

Labyrinthine Fistula

Patients reporting vertigo in response to loud sound (Tullio
phenomenon60) or caused by coughing, straining, or touching
their ear may be suffering from labyrinthine fistula. Erosion of
a semicircular canal may occur spontaneously (superior canal
dehiscence syndrome59) or secondary to trauma, an expanding
cholesteatoma, or from syphilitic involvement of the temporal
bone.

Drug Toxicity

Drug toxicity may also cause paresis or paralysis of the vestibu-
lar reflexes.61 The damage is usually bilateral and irreversible.
Patients with bilateral vestibular paralysis may report that the
world appears to bob or shift when they move their head
quickly (oscillopsia). Tobramycin, gentamicin, streptomycin,
kanamycin, and cisplatinum are the most common potentially
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vestibulotoxic drugs.25 A subset of patients with a certain mito-
chondrial mutation25 are at particularly high risk for drug
toxicity.

Central Disorders

A number of central disorders may damage the vestibular
system as well. These include neoplastic or demyelinating
disease,53,57,58 cerebellar degeneration, Arnold–Chiari malfor-
mation, and cerebrovascular disease that affects the brainstem
or cerebellum.53,57

CLINICAL EVALUATION OF BALANCE DISORDERS

When evaluating any patient with vertigo the first step should
be to establish the anatomical site of the disturbance. Acute
vertigo can be caused by life-threatening events such as hemor-
rhage or infarction within the posterior cranial fossa53,57,58,62

as well as lesions affecting the inner ear or vestibular nerve.
The presence of neurological signs or headache should prompt
examination with magnetic resonance imaging. When disor-
ders of the inner ear or vestibular nerve are the source of acute
or chronic imbalance or vertigo, the pattern and character
of symptoms alone may be enough to establish a diagnosis.
For example, recurrent episodes of clear vertigo (an illusion
of movement of self or environment) that only appear with
changes in head position relative to gravity (looking up, lying
down, or rolling over in bed) and last only for 5 to 30 seconds
are almost conclusively diagnostic of benign positional vertigo.
A brief physical examination63 is usually sufficient to determine
the site of the lesion. It should be noted that absence of ver-
tigo does not rule out involvement of the peripheral vestibular
system.

Spontaneous or gaze-evoked nystagmus can be very helpful
in establishing a diagnosis. Patients with recurrent symptoms
should ask someone to look at their eyes during an attack to
see if nystagmus is present. Nystagmus is almost always “par-
alytic” (beating away from the involved ear) during or imme-
diately after the onset of unilateral disease affecting the inner
ear or vestibular nerve.51,52,63 Nystagmus is rarely “irritative”
(beating toward the involved ear) during the acute phase of
a lesion but may be seen very briefly at the very outset of a
Ménière attack or for a couple of hours during the initial stages
of infectious labyrinthitis. Because of compensatory central
nervous system mechanisms, spontaneous nystagmus rapidly
declines after an acute lesion. For example, on the first day of
an acute vestibular paresis or paralysis from vestibular neu-
ronitis there is usually an obvious nystagmus that beats away
from the involved ear in all directions of gaze. Later, the nys-
tagmus is only seen on lateral gaze away from the involved ear.
Thereafter, it is necessary to take away the patient’s opportu-
nity for visual fixation to detect the nystagmus. This is done by
using +20 diopter lenses (Frenzel goggles) or by electronystag-
mography with eyes closed or video-oculography (see later).
Several weeks or months after an acute severe lesion there may

occur a moderate “recovery nystagmus” beating toward the
affected ear. This is seldom detectable without removal of the
opportunity for visual fixation. To test for labyrinthine fis-
tula, loud sound or alternating positive and negative pressure
applied to the outer ear canal may induce vertigo and possibly
nystagmus.

Weakness of the vestibuloocular reflex (which stabilizes the
eyes during head movement) can be detected by tests that are
analogous to the knee jerk test (instead of stretch receptors
stimulated by elongation of a tendon, hair cells are stimu-
lated by displacement of fluid in a semicircular canal). In the
head-thrust test,49,62,63 the patient’s eyes are observed while the
examiner rapidly rotates the patient’s head in a single horizon-
tal thrust. The patient focuses on the examiner’s nose while
the examiner rotates his head from a rightward- or leftward-
displaced position to a center position, with a very abrupt stop.
If there is a weakness, there will be a “catch-up” saccade (a quick
return of the eyes from a position off-target).

Another method for detecting a weakened vestibuloocular
reflex is to compare the patient’s visual acuity on a standard
eye chart with and without head shaking. Ask the patient to
read down the chart as far as possible and note which line
is still clear to him. Next, ask him again to read down the
chart while you rotate his head back and forth rapidly in a
horizontal plane. With a normal vestibuloocular reflex there
should be a difference of only one or two lines in the patient’s
performance under the two conditions. When weakness of the
vestibuloocular reflex is suspected, the caloric test is a useful
measure to confirm and quantify this finding (see later).

To test for the presence of BPV the patient is brought quickly
from an upright sitting position with his head rotated 45◦ to
either the right or left to a recumbent position.36,47,49,64–66

This test effectively rotates the head in the plane of a pair of
vertical canals; for example, with the head turned to the left
the left posterior and right anterior canals are stimulated. The
maneuver is more reliable when the patient’s head is hyperex-
tended but care must be exercised in patients with problems that
limit neck movement; fortunately, the test is still effective when
hyperextension is not accomplished.34 If there are free-floating
otoconia within the semicircular canal (“canal lithiasis’) or
adherent to the cupola (“cupola lithiasis’) their gravity-driven
movement will cause movement of the endolymph–cupola sys-
tem. Because this movement is the specific mechanism that
excites the vestibuloocular reflex, a nystagmus appropriate to
the canal involved will be induced (rotatory/up-beating toward
the brow in the case of the posterior canal). The posterior canal
is most commonly involved, but different patterns of nystagmus
should alert the examiner to involvement of other canals.34,37

Also, it must be kept in mind that positional vertigo and nys-
tagmus can be a sign of central nervous system disease.57,61

Suspicion should be aroused of a central lesion if positional
nystagmus is purely vertical, sustained, not accompanied by
vertigo, or does not subside with repeated testing or therapeu-
tic maneuvers.

To assess inner ear balance, it is also useful to perform the
tandem Romberg test. For this maneuver, the patient stands
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in a corner, facing outward (in this way he will be supported
should he fall backward) with arms folded and eyes closed
for 60 sec. If this is accomplished, he is then asked to narrow
his base of support by moving one foot slightly forward or
even standing heel-to-toe. Normal individuals exhibit a pro-
gressively reduced competence on this test over time.67 Finally,
gait, touch, position sense, rapid alternating movements, and
strength should be evaluated along with a general neurological
assessment.44,58,62

LABORATORY TESTING OF BALANCE REFLEXES

One of the most valuable features of laboratory testing is the
ability to remove the patient’s opportunity for visual fixation,
thereby revealing or enhancing a latent or weak spontaneous
nystagmus. This is done by observing and recording eye move-
ments with infrared video recordings behind blackout goggles,
or behind closed lids, using electronystagmography with elec-
trodes placed near the eyes. A printed record of eye movements
is provided for detailed analysis, along with scores that indicate
the intensity of any nystagmus that is detected. Demonstrating
the presence and direction of positional nystagmus is another
useful feature of this technique.

Responses to caloric stimulation of the lateral semicircular
canals provide a means for detecting weakness of this vestibu-
lar receptor. The caloric test is of key importance because it
provides a means for evaluating each ear independently. In this
test, convection displacement of endolymph within the canal
is induced by establishing a temperature gradient across the
canal. The fluid displacement simulates the inertial displace-
ment caused by rotatory head movement and induces a nystag-
mus whose intensity reflects the sensitivity of the vestibuloocu-
lar reflex. Interpretation of the caloric test is based primarily on
a comparison of responses from the two sides (there should be
less than a 20% difference in nystagmus intensity). Absolute val-
ues of nystagmus velocity below about 6◦/sec indicate a weak-
ened response and increases or diminution in responses over
time above 40◦/sec are pathologically significant.68 Quantita-
tive information can be elucidated about the patient’s ability to
maintain upright posture by using dynamic posturography.45,67

In this test, the patient stands on a movable platform within a
movable visual surround. Test conditions are manipulated to
challenge the patient’s ability to respond to unstable conditions
or perturbations in his support base or in the visual panorama.
The test evaluates both motor control and sensory organiza-
tion. Posturography is not only useful for diagnosis; it is very
helpful in evaluating and following patients during vestibular
rehabilitation.

TREATMENT OF BALANCE DISORDERS

For some disorders, treatment can be offered that is aimed
directly at eliminating or controlling the underlying disorder,
such as surgical removal of an acoustic neuroma, repair of

a labyrinthine fistula, or treatment of labyrinthitis, autoim-
mune disease, or migraine. Fortunately, when weakening or
loss of vestibular function is stable, symptoms usually subside
spontaneously. For example, in vestibular neuronitis, compen-
satory changes within the central vestibular reflex system nor-
mally allow full function to be established within a few weeks.
Meanwhile, symptomatic treatment of vertigo and nausea with
sedatives, antiemetics, and antivertiginous drugs may be help-
ful during an acute attack.49 Vestibular exercises designed to
improve ocular stability and balance69,70 and psychological
support71 can accelerate recovery after a peripheral vestibu-
lar lesion and should be started as early as possible. Although
steroid treatment of vestibular neuronitis has generally not been
recommended, recent studies72 have indicated that methyl-
prednisolone may provide improved recovery. Vestibular reha-
bilitation is useful when symptoms are persistent or when
recovery of performance is incomplete.69,70 Maintenance of
good balance is important in all older adults through physical
activity and programs such as Tai Chi, dancing, and participa-
tion in active sports.72

Benign Positional Vertigo

BPV usually resolves spontaneously.70 If it does not, sim-
ple maneuvers can be applied to move the offending
otoconia out of the semicircular canals.34,45,47,64–66 When
torsional, geotropic nystagmus suggests involvement of the
posterior canal, the Epley,34,45,65 Semont,65 or Gans64 maneu-
vers can be performed. During these maneuvers, the patient’s
head is first rotated in the plane of the affected canal, allow-
ing the vertigo and nystagmus to appear and subside. Then
the patient’s head is rotated in a plane that is orthogonal to
the first rotational plane to move the otoconia out of the
affected canal back into the vestibule of the labyrinth. Care
must be exercised to avoid potentially harmful neck extension.64

When horizontally directed nystagmus is observed (implying
involvement of the lateral semicircular canal), the patient is
rotated 360◦ around his vertical axis (termed the barbecue
rotation).65

Ménière’s Disease
Definitive treatment for Ménière’s disease has not been

established.73,74 In most cases, the initial management of
Ménière’s disease should be expectant with inclusion of seda-
tives, antiemetics, and antivertiginous drugs to control symp-
toms during an attack. It is important to provide patient edu-
cation and counseling.50 If symptoms do not improve spon-
taneously, a low-salt diet and possibly use of diuretics may be
helpful.75 When attacks of vertigo and associated symptoms are
severe and persistent, surgical intervention73 aimed at weaken-
ing or eliminating the vestibular reflex on the affected side can
be considered.9,76 It is very important for patients to under-
stand the pathophysiology behind their symptoms, especially
those with a chronic recurrent inner ear balance disorder such
as Ménière’s disease.70 An interactive discussion, spread over
several visits is usually required.
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Vestibular Ototoxicity

Vestibular ototoxicity can be avoided by a) judicious selec-
tion and use of potentially toxic drugs, b) screening for
susceptibility38 through careful evaluation of family history,
and c) monitoring vestibular and auditory function during
administration. It also may be possible to coadminister agents
that will serve a protective function. At present there is experi-
mental evidence favoring a wide spectrum of such agents.36

NASAL AND SINUS CONDITIONS

Changes in the structure and physiology of the nose, septum,
turbinates, and sinuses contribute to a number of nasal and
sinus conditions found in the elderly. Drooping of the nasal
tip accompanied by recession of periodontal tissues alters the
external nasal valve and leads to disturbance of nasal airflow.
Diminished secretion and thickening of nasal mucus, in combi-
nation with the desiccating effect of many medications, creates
the sensation of postnasal drainage. Viscous and ropey, but
clear drainage material may be seen draped from the uvula to
the edge of the soft palate. Desiccation of nasal membranes may
also lead to complaints of nasal stuffiness or blockage. Exces-
sive desiccation also contributes to epistaxis. Most nosebleeds
occur in Little’s area, generally visible on the septum just inside
the nasal vestibule, where crusting, clotting, and erythema are
usually visualized. Because many elderly patients are receiving
chronic aspirin therapy or antithrombotics, epistaxis can be
severe. Treatment may require cauterization or packing with
gauze or synthetic sponges. All of the conditions related to
dryness respond favorably to moisturization with saline spray.
Saline gels are also available and have a longer period of effec-
tiveness. Application of petroleum jelly or antibiotic ointment is
controversial, as conjectured aspiration and subsequent chem-
ical pneumonitis is a concern.

Rhinitis

Rhinitis is a common condition in the elderly. Common causes
include viral illness, allergy, and vasomotor (nonallergic) rhini-
tis. Perennial nonallergic rhinitis describes a condition that is
sometimes confused with allergic rhinitis. The condition is dis-
tinguished from allergic rhinitis in that it represents a response
to irritating substances or conditions including changes in tem-
perature, humidity, barometric pressure, or substances that
may create direct irritation of the trigeminal nerve endings in
the nasal passages. Treatment, however, is similar to that of
allergic rhinitis with intranasal steroid sprays being the gold
standard.

Sinusitis

Acute sinusitis is characterized by persistent upper respiratory
infection (>7–10 days), congestion, mucopurulent drainage,
cough, and sometimes fever, headache, and facial pain. On the

other hand, chronic sinusitis (symptoms lasting ≥8–12 weeks)
is denoted by persistent nasal obstruction, purulent nasal and
posterior pharyngeal discharge, postnasal drip and cough, as
well as facial fullness or headache, fatigue, hyposmia, and fetor
oris. Location of head or face pain may indicate which sinuses
are involved. The frontal sinuses produce pain above the eyes.
The ethmoid sinuses may cause pain between or behind the
eyes. Maxillary sinusitis is associated with pain in the face and
teeth, whereas the sphenoid sinuses cause pain at the top, back,
or sides of the head. Streptococcus pneumonia, Haemophilus
influenza, and Moraxella catarrhalis are the most common
pathogens. Treatment of the various sinusitis entities beings
with assessing the patient’s environment, reducing exposure to
allergens and environmental irritants; and antibiotic treatment
of infections. For more complicated cases, surgery is directed at
opening crucial areas for drainage, particularly the ostiomeatal
drainage tracts. The surgery is facilitated by the use of shavers,
image-guided navigation, and balloon sinuplasty.77

Gustatory Rhinorrhea

One problem that is most often seen in the elderly is called gus-
tatory rhinorrhea. Patients with this condition report copious
clear rhinorrhea coming from the anterior nasal passage when
they sit down to eat. The pathophysiological mechanism for this
is not completely understood; however, symptoms may respond
to ipratropium bromide nasal spray. Occasionally, Robinul (gly-
copyrrolate) in saline may be used to pretreat the patient 30–60
minutes before sitting down to a meal.

Nasal Polyps

Nasal polyps are pale, grapelike growths usually attached to
the middle meatus. When enlarged, they may protrude out the
nostril or below the edge of the soft palate orally. They are
often found in association with tinnitus or atopic conditions
and often interfere with olfaction. Unless dramatic blockage is
evident, treatment may be initiated with nasal steroid spray. Any
unusual appearance to a nasal polyp should raise suspicion of
a neoplasm and surgical removal may be necessary. Epistaxis in
association with a visualized mass should also prompt removal.

DISORDERS OF SMELL AND TASTE

Healthy elderly persons have a diminished capacity to iden-
tify, discriminate, and remember odors. Disorders of smell and
taste, and difficulty with identifying various odors may cre-
ate a potentially dangerous situation if patients are unable to
smell gas leaks, smoke, or other alarming odors in a timely
manner. The majority of disorders of smell are secondary
to rhinitis, polyps, or sinusitis. Alzheimer’s disease, Parkin-
son’s disease, and multiple sclerosis are also associated with
smell and taste disorders. Hypothyroidism, vitamin deficiency,
trauma, and tumors of the sinonasal cavities may also affect
the ability to smell. Smoking also diminishes the acuteness



Geriatric Ear, Nose, and Throat Problems 431

of olfaction. Several medications may interfere with the abil-
ity to smell including lipid-lowering agents, calcium channel
blockers, antidepressants, and opiates. Treatment of anosmia
or microsomia is directed at the underlying cause. Alarms are
now available that can notify a patient of gas leak and, of
course, smoke alarms and carbon monoxide detectors are also
recommended.

Salt, sweet, sour, and bitter are the only true taste senses
and depend on taste receptors primarily in the tongue but also
in the palate and pharynx. These receptors may be diminished
through a variety of disorders including autoimmune disease
and infection as well as various medications.

ORAL CAVITY

A careful examination of the oral cavity in older patients is
important. Various pigmentary changes may be noted includ-
ing: amalgam tattoo, which is dental amalgam material under
a healed mucosal laceration; melanosis (physiological pigmen-
tation, often seen as dark patches of the oral mucosa): brown-
ish pigmentation with Addison’s disease; bronze pigmentation
with hemochromatosis; yellow/gray pigmentation with xan-
thomatosis disease; black pigmentation with bismuth; and,
violaceous macules with Kaposi sarcoid. Oral candidiasis is
a relatively common condition seen in older patients, par-
ticularly those who are taking inhaled steroids or antibiotic
therapy, and for those with a history of radiation therapy.78

Treatment is with topical or systemic antifungals. Leukoplakia
may be found on a careful oral examination; it is a whitish
hyperkeratotic lesion that may or may not be associated with
dysplastic changes. Lichen planus may present as a reticular
branching pattern of leukoplakia usually on the buccal mucosa.
Erosive lichen planus has a 10%–15% chance of developing
into squamous carcinoma and should be treated with topical
steroids. Hairy tongue results from hyperplasia of the fungi-
form papillae of the tongue; it may be black, blue, brown,
or white, depending on microflora and nicotine staining, and
is often associated with candidal overgrowth. Fordyce granules
are benign, painless, pinpoint yellow nodules occurring bilater-
ally in the posterior buccal mucosa.78 Macroglossia should raise
suspicion of amyloidosis or myeloproliferative disease. Perni-
cious anemia, iron-deficiency anemia, folic acid deficiency, dia-
betic neuropathy, or malignant disease may cause a burning
tongue.

SWALLOWING DISORDERS

Swallowing disorders disproportionately affect elderly patients.
The most common cause of swallowing disorders is laryn-
gopharyngeal reflux or gastroesophageal reflux disease, some-
times with stricture, and cerebrovascular accidents. Left-sided
cerebrovascular accidents often lead to difficulties during
the oral phase of swallowing including problems in initiat-
ing the swallow and delay of propulsion of bolus through

the oral cavity. In contrast, patients with right-sided corti-
cal strokes tend to have problems with the pharyngeal phase
of swallowing resulting in pharyngeal residue and aspiration
tendency.

Other neurological conditions should also be considered
in patients with swallowing dysfunction, particularly if there
is an accompanying voice abnormality. Motor neuron disease
can present with swallowing difficulty as an initial symptom
with reduced lingual control and reduced labial palatal move-
ments. Parkinson’s disease has a typical pattern of swallow-
ing problems including repetitive tongue pumping to initiate
the oral stage of swallowing, delayed pharyngeal swallow, and
pharyngeal residue. In addition, a number of general medical
conditions including rheumatoid arthritis, diabetic neuropa-
thy, and polymyositis can lead to swallowing difficulties as a
consequence of their disease process.

Cancers of the head and neck comprise approximately 5%
of all cancers and are a relatively common cause of swallow-
ing dysfunction in the elderly. The majority of these cancers
are squamous cell carcinomas; risk factors include smoking,
alcohol, and poor oral hygiene. Clinicians must carefully eval-
uate neck masses, hoarseness, dysphagia, otalgia (ear pain),
and unexplained weight loss. In the past, early (T-1) lesions
of the larynx have been treated primarily with radiation ther-
apy whereas more extensive lesions have been treated by par-
tial or total laryngectomy with neck dissection. Since the early
1990s, evidence supports concurrent chemoradiation. Positron
emission tomography scanning is now used to follow cancer
patients and to detect metastases or reoccurrences earlier.79

Placement of percutaneous endoscopic gastrostomy may sig-
nificantly improve a patient’s nutritional status during treat-
ment of head and neck cancer and enable patients to have
a better quality of life during and after treatment. Nonethe-
less, head and neck cancers remain potentially disfiguring,
life altering or fatal, with a significant impact on quality of
life. Prevention in the form of smoking cessation, modera-
tion of alcohol intake, and attention to oral hygiene should be
encouraged.

Evaluation

The traditional means of evaluating dysphagia, namely the bar-
ium swallow has been largely supplanted by the modified bar-
ium swallow, which provides a wider range of data for evalu-
ation and may be used to initiate therapy at the same time.
Functional endoscopic evaluation of swallowing, functional
endoscopic evaluation of sensory competence, and transnasal
esophagoscopy are all available for direct examination and eval-
uation of the swallowing mechanism in real time with video
documentation. Unsedated transnasal esophagoscopy allows
video-documented examination and biopsy of the esophagus,
nasal passages, nasopharynx, oropharynx, hypopharynx, and
larynx. Application of CO2 laser by flexible fiberoptic cable and
pulsed dye laser allows treatment of many lesions, including
carcinomas, polyps, granulomas, webs, strictures, and Reinke
edema.
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VOICE DISORDERS

Some characteristics of the aging voice include altered pitch,
roughness, breathiness, weakness, and tremulousness. As many
as 10%–15% of elderly individuals have vocal dysfunction. Dys-
functions may be classified into those that are part of the aging
process and those associated with other pathological entities.

A number of structural changes to the vocal folds may
contribute to the changes in voice in older men and women.
Decreased amounts of collagen fibers and decreased density of
these fibers and fibrosis of the vocal ligaments result in thin-
ner vocal cords that vibrate more rapidly, contributing to the
vocal fold atrophy, glottal gap, and higher fundamental fre-
quency commonly observed in aged men. In contrast, vocal
fold edema noted in older women adds mass to the vocal folds
and may decrease the fundamental frequency of older women’s
voices. Surface irregularities can also prevent complete approx-
imation of the cords and result in breathiness and reduced vocal
intensity. Aging laryngeal muscles also undergo some degree of
atrophy. Increased amounts of connective tissue and fatty infil-
tration are found interspersed among the degenerating fibers.
Reduction in vocal fold moisture may contribute to a slow-
ing of the mucosal wave and vocal difficulties. Medications
are common offenders of mucosal drying including diuretics,
steroid inhalers, sedatives, and antidepressants with anticholin-
ergic side effects. Improved function can be readily achieved by
careful withdrawal and/or substitution of drugs and the use of
mucolytics.

Some of the perceived acoustic characteristics of geriatric
voice such as tremulousness, weakness, and pitch variability are
suggestive of neuromuscular impairment of laryngeal control.
Dysphonia may be the presenting symptom of some neurolog-
ical disorders such as essential tremor and Parkinson’s disease.
In Parkinson’s disease, the voice is low in volume, breathy, and
monotonic and the ability to read rapidly is reduced. Post-
operative recurrent laryngeal nerve dysfunction after anterior
cervical fusion or thyroidectomy is also well known. The treat-
ment normally involves intensive treatment for reflux as well
as possible laryngoplasty, either through injection of filler sub-
stance in the vocal cord or by actual surgical repositioning of
portions of the laryngeal framework.

Videostroboscopy is an essential prerequisite examination
to these procedures; it can identify lesions not seen on mirror
examination, as well as subtle neurological signs not visible on
mirror or fiberoptic examination. Voice therapy can be initiated
at the first videostroboscopic examination, during which time
recommendations for further treatment are developed.

REFERENCES

1. Quaedvlieg PJ, Tirsi E, Thissen MR, Krekels GA. Actinic ker-
atosis: how to differentiate the good from the bad ones? Eur J
Dermatol. 2006;16:335–339.

2. Grandis JR, Hirsch BE, Yu VL. Simultaneous presentation
of malignant external otitis and temporal bone cancer. Arch

Otolaryngol. Arch Otolaryngol. Head Neck Surg. 1993;119:687–
689.

3. Osguthorpe JD, Nielsen DR. Otitis externa: Review and clinical
update. Am Fam Physician. 2006;74:1510–1516.

4. Ruckenstein MJ. Infections of the external ear. In: Cummings
CW, Flint PW, Harker LA, et al, eds. Otolaryngology Head &
Neck Surgery. 4th ed. Philadelphia: Elsevier/Mosby; 2005:2929–
2987.

5. Kuhweide R, Van de Steene V, Vlaminck S, Casselman JW. Ram-
say Hunt syndrome: pathophysiology of cochleovestibular symp-
toms. J Laryngol Otol. 2002;116:844–848.

6. Hyden D, Akerlind B, Peebo M. Inner ear and facial nerve com-
plications of acute otitis media with focus on bacteriology and
virology. Acta Otolaryngol. 2006;126:460–466.

7. Dubey SP, Larawin V. Complications of chronic suppurative oti-
tis media and their management. Laryngoscope. 2007;117:264–
267.

8. Hafidh MA, Keogh I, Walsh RM, Walsh M, Rawluk D. Otogenic
intracranial complications. A 7-year retrospective review. Am J
Otolaryngol. 2006;27:390–395.

9. Kaplan DM, Hehar SS, Bance ML, Rutka JA. Intentional abla-
tion of vestibular function using commercially available topical
gentamicin-betamethasone eardrops in patients with Meniere’s
disease: further evidence for topical eardrop ototoxicity. Laryn-
goscope. 2002;112:689–695.

10. Grimmer JF, Poe DS. Update on eustachian tube dysfunction
and the patulous eustachian tube. Curr Opin Otolaryngol Head
Neck Surg. 2005;13:277–282.

11. Chole RA, Sudhoff HH. Chronic otitis media, mastoiditis and
petrositis. In: Cummings CW, Flint PW, Harker LA, et al, eds.
Otolaryngology Head & Neck Surgery. 4th ed. Philadelphia: Else-
vier/Mosby; 2005:2988–3012.

12. Quaranta N, Cassano M, Quaranta A. Facial paralysis associ-
ated with cholesteatoma: a review of 13 cases. Otol Neurotol.
2007;28:405–407.

13. Smith JA, Danner CJ. Complications of chronic otitis media and
cholesteatoma. Otolaryngol Clin North Am. 2006;39:1237–1255.

14. Allen HN, Burns A, Newton V, et al.The effects of improving
hearing in dementia. Age Aging. 2003;32:189–193.

15. Weinstein BE. Geriatric Audiology. New York: Thieme, 2000.
16. Gates GA, Mills JH. Presbycusis. Lancet. 2005;366:1111–1120.
17. Frisina RD, Walton JP. Age-related structural and functional

changes in the cochlear nucleus. Hear Res. 2006;216–217:216–
223.

18. Seidman MD, Quirk WS, Shirwany NA. Mechanisms of alter-
ations in the microcirculation of the cochlea. Ann NY Acad Sci.
1999;884:226–232.

19. Arts HA. Sensorineural hearing loss: evaluation and manage-
ment in adults. In: Cummings CW, Flint PW, Harker LA, et al,
eds. Otolaryngology Head & Neck Surgery. 4th ed. Philadelphia:
Elsevier/Mosby; 2005:3535–3561.

20. Derks W, De Groot JA, Raymakers JA, Veldman JE. Fluoride ther-
apy for cochlear otosclerosis? an audiometric and computerized
tomography evaluation. Acta Otolaryngol. 2001;121:174–177.

21. Jerger J, Mahurin R, Pirozzolo F. The separability of central
auditory and cognitive deficits: Implications for the elderly. J
Am Acad Audio. 1990;1:116–119.

22. Rauch SD, Ruckenstein MJ. Autoimmune inner ear disease. In:
Cummings CW, Flint PW, Harker LA, et al, eds. Otolaryngol-
ogy Head & Neck Surgery. 4th ed. Philadelphia: Elsevier/Mosby;
2005:2933–2943.

23. Selimoglu E. Aminoglycoside-induced ototoxicity. Curr Pharm
Des. 2007;13:119–126.



Geriatric Ear, Nose, and Throat Problems 433

24. Schacht J, Hawkins JE. Sketches of otohistory. Part 11: Ototoxi-
city: drug-induced hearing loss. Audiol Neurootol. 2006;11:1–6.

25. Rybak LP. Vestibular and auditory toxicity. In: Cummings
CW, Flint PW, Harker LA, et al, eds. Otolaryngology Head &
Neck Surgery. 4th ed. Philadelphia: Elsevier/Mosby; 2005:2933–
2943.

26. Chen Y, Huang WG, Zha DJ, et al.Aspirin attenuates gentam-
icin ototoxicity: from the laboratory to the clinic. Hear Res.
2007;226:178–182.

27. Stach BA, Spretnjak ML, Jerger J. The prevalence of central pres-
byacusis in a clinical population. J Am Acad Audiol. 1990;1:109–
115.

28. Humes L, Christopherson L, Cokely, C. Central Auditory Pro-
cessing Disorders in the Elderly: Fact or Fiction? St. Louis: Mosby
Year Book; 1992:Chapter 11.

29. Bellis TJ, Wilber LA: Effects of aging and gender on interhemi-
spheric function. J Speech Lang Hear Res. 2001;44:246–263.

30. Robinson SK, Viirre ES, Stein MB. Antidepressant therapy in
tinnitus. Hear Res. 2007;226:221–231.

31. Sonmez G, Basekim CC, Ozturk E, Gungor A, Kizilkaya E. Imag-
ing of pulsatile tinnitus: a review of 74 patients. Clin Imaging.
2007;31:102–108.

32. Zagolski O: Management of tinnitus in patients with presbycusis.
Int Tinnitus J. 2006;12: 175–178.

33. Caffier PP, Haupt H, Scherer H, Mazurek B. Outcomes of
long-term outpatient tinnitus-coping therapy: psychometric
changes and value of tinnitus-control instruments. Ear Hear.
2006;27:619–627.

34. Jackson LE, Morgan B, Fletcher JC Jr, Krueger WW. Anterior
canal benign paroxysmal positional vertigo: an underappreciated
entity. Otol Neurotol. 2007;28:218–222.

35. Lopez L, Honrubia V, Baloh RW. Aging and the human vestibular
nucleus. J Vestib Res. 1997;7:77–85.

36. Rogers J, Zornetzer SF, Blooom FE: Senescent pathology of the
cerebellum: Purkinje neurons and their parallel fiber afferents.
Neurobiol Aging. 1981;2:15–25.

37. Glick R, Bondareff W. Loss of synapses in the cerebellar cortex
of the senescent rat. J Gerontol. 1979;34:818–822.

38. Ross MD, Johnsson LG, Peacor D, Allard LF. Observations on
normal and degenerating human otoconia. Ann Otol Rhinol
Laryngol. 1976;85:310–326.

39. Hall TC, Miller AKH, Corsellis JAN: Variations in the human
Purkinje cell population according to age and sex. Neuropathol
Appl Neurobiol. 1975;1:267–292.

40. Engstrom H, Bergstrom B, Rosenhall U. Vestibular sensory
epithelia. Arch Otolaryngol .1974;100:411–418.

41. Rosenhall U. Degenerative changes in the aging human vestibular
geriatric neuroepithelia. Acta Otolaryngol.1973;76:208–220.

42. Schuknecht HF: Cupulolithiasis. Arch Otolaryngol. 1969;90;765–
778.

43. Buatois S, Gueguen R, Gauchard GC, Benetos A, Perrin PP.
Posturography and risk of recurrent falls in healthy non-
institutionalized persons aged over 65. Gerontology. 2006;
52:345–352.

44. Rubino FA. Gait disorders. Neurologist. 2002;8:254–262.
45. Epley JM. Human experience with canalith repositioning

maneuvers. Ann NY Acad Sci. 2001;942:179–191.
46. Alvarez JC, Diaz C, Suarez C, et al.Aging and the human

vestibular nuclei: morphometric analysis. Mech Aging Dev.
2000;114:149–172.

47. Aw ST, Todd MJ, Aw GE, McGarvie LA, Halmagyi GM. Benign
positional nystagmus. A study of its three-dimensional spatio-
temporal characteristics. Neurology. 2005;65:1897–1905.

48. Parnes LS, McClure JA. Free-floating endolymph particles: a new
operative finding during posterior semicircular canal occlusion.
Laryngoscope. 1992;102:988–992.

49. Baloh RW. Vestibular neuritis. NEJM. 2003;328:1027–1032.
50. Proctor LR, Perlman H, Lindsay J, Matz G. Acute vestibular

paralysis in herpes zoster oticus. Ann Otol Rhinol Laryngol.
1979;88:303–310.

51. Huppert D, Strupp M, Theil D, Glaser M, Brandt T: Low recur-
rence rate of vestibular neuritis: a long-term follow-up. Neurol-
ogy. 2006;67:1870–1871.

52. Ballester M, Liard P, Vibert D, Hausler R. Meniere’s disease in
the elderly. Otol Neurotol. 2002;23:73–78.

53. Seemungal BM. Neuro-otological emergencies. Curr Opin Neu-
rol. 2007;20:32–39.

54. Brantberg K, Trees N, Baloh RW. Migraine-associated vertigo.
Acta Otolaryngol. 2005;125:276–279.

55. Lempert T, Neuhauser H. Migrainous vertigo. Neurol Clin.
2005;23:715–730.

56. von Brevern M, Radtke A, Clarke AH, Lempert T. Migrain-
ous vertigo presenting as episodic positional vertigo. Neurology.
2004;62:469–472.

57. Baloh RW. Episodic vertigo: central nervous system causes. Curr
Opin Neurol. 2002;15:17–21.

58. Solomon D. Distinguishing and treating causes of central vertigo.
Otolaryngol Clin North Am. 2000;33:579–601.

59. Minor LB. Labyrinthine fistulae: pathobiology and manage-
ment. Curr Opin Otolaryngol Head Neck Surg. 2003;11:340–
346.

60. Backous DD, Minor LB, Aboujaoude ES, Nager GT. Relationship
of the utriculus and sacculus to the stapes footplate: anatomic
implications for sound-and/or pressure-induced otolith activa-
tion. Ann Otol Rhinol Laryngol. 1999;108:548–553.

61. Proctor LR. Vestibular disability from aminoglycoside induced
vestibular paralysis. Johns Hopkins Med J. 1982;151:162–
163.

62. Delaney KA. Bedside diagnosis of vertigo: value of the history
and neurological examination. Acad Emerg Med. 2003;10:1388–
1395.

63. Goebel JA. The ten-minute examination of the dizzy patient.
Semin Neurol. 2001;21:391–398.

64. Roberts RA, Gans RE, Montaudo RL. Efficacy of a new treatment
maneuver for posterior canal benign paroxysmal positional ver-
tigo. J Am Acad Audiol. 2006;17;598–604.

65. Sekine K, Imai T, Sato G, Ito M, Takeda N. Natural history of
benign paroxysmal positional vertigo and efficacy of Epley and
Lempert maneuvers. Otolaryngol Head Neck Surg. 2006;135:529–
533.

66. Salvinelli F, Trivelli M, Casale M, et al.Treatment of benign posi-
tional vertigo in the elderly: a randomized trial. Laryngoscope.
2004;114:827–831.

67. Peterka RJ, Black FO. Age-related changes in human pos-
ture control: sensory organization tests. J Vestib Res. 1990;73–
85.

68. Proctor L, Glackin R, Shimizu H, Smith C, Lietman P. Ref-
erence values for serial vestibular testing. Ann Otol Rhinol
Laryngol.1986;95:83–90.

69. Macias JD, Massingale S, Gerkin RD. Efficacy of vestibular reha-
bilitation therapy in reducing falls. Otolaryngol Head Neck Surg.
2005;133:323–325.

70. Wrisley DM, Pavlou M. Physical therapy for balance disorders.
Neurol Clin. 2005;23:855–874.

71. Andersson G, Asmundson GJ, Denev J, Nilsson J, Larsen HC.
A controlled trial of cognitive-behavior therapy combined with



434 Clarence (Fred) Gehris, Leonard Proctor, Lauren G. Collins

vestibular rehabilitation in the treatment of dizziness. Behav Res
Ther. 2006;44:1265–1273.

72. Strupp M, Zingler VC, Arbusow V, et al.Methylprednisolone,
valacyclovir, or the combination for vestibular neuritis. NEJM.
2004;351:354–361.

73. Goycoolea MV, ed. Surgical treatment of incapacitating periph-
eral vertigo. Otolaryngol Clin North Am. 1994;27(2).

74. Brinson GM, Chen DA, Arriaga MA. Endolymphatic mastoid
shunt versus endolymphatic sac decompression for Meniere’s
disease. Otolaryngol Head Neck Surg. 2007;136:415–421.

75. Thirlwall AS, Kundu S. Diuretics for Meniere’s disease or syn-
drome. Cochrane Database Syst Rev. 2006;3:CD003599.

76. Cohen-Kerem R, Kisilevsky V, Einarson TR, Kozer E, Koren
G, Rutka JA. Intratympanic gentamicin for Meniere’s disease: a
meta-analysis. Laryngoscope. 2004;114:2085–2091.

77. Bolger WE, Brown CL, Church CA, et al. Safety and outcomes
of balloon catheter sinusotomy: a multicenter 24-week anal-
ysis in 115 patients. Otolaryngol Head Neck Surg. 2007;157:
10–20.

78. Lee KJ, ed. Essential Otolaryngology. 8th ed. 2003:448–450.
McGraw Hill, New York, NY.

79. Gordin A, et al.The role of FDG-PET/CT imaging in head and
neck malignant conditions: impact on diagnostic accuracy and
patient care. Otolaryngol Head Neck Surg. 2007;137:130–137.



39
Geriatric Dentistry

Allen D. Samuelson, DDS

Recent research has forged a link between oral health and sys-
temic health such that the relationship can no longer be ignored.
Periodontitis and the attendant inflammatory response and
byproducts have been linked to cardiovascular disease, preterm
low-birth-weight infants, and have relationships to diabetic
control and severity.1–6 It is incumbent on the practicing physi-
cian to have a basic knowledge of the oral and maxillofacial
region as well as the pathological changes likely to occur. Oral
disease such as periodontitis and dental caries, specifically root
surface caries, is particularly prevalent in the elderly popula-
tion. The baby boomer generation will present challenges to the
medical health care system and to those delivering dental care.
The rate of edentulism for those older than age 65 years has
dropped from 40% in the 1980s to approximately 20% in the
beginning of the twenty-first century. This number is expected
to decrease further in the coming years.7–11 There will be a
large increase in retained teeth over the next few decades. Den-
tal caries and periodontitis therefore will be present in many of
these patients due to the presence of teeth.7–11

INTRODUCTION

As the initial portion of the aero-digestive tract, the maxillofa-
cial structures form an important, interrelated complex of skin,
mucosa, joints, bones, glandular tissues, vessels, ligaments, ten-
dons, nerves, and teeth. These structures work together to allow
an individual to speak, masticate, provide for facial expression,
swallow, breathe, and allow for immunological and physical
protection. Importantly, these structures also provide facial
support and esthetics that are critical to self-esteem. Richly
innervated and vascular, the oral cavity serves as a front line
of defense in the protection of the individual as well as serving
as the means for nutritional intake so the body can properly
repair itself. There are a multitude of diseases that can affect
one or more of these structures and therefore effect change or

loss of function resulting in loss or diminished happiness in the
individual. Discomfort, dysfunction, or malformations in this
region can severely affect an individual’s ability to thrive.

A variety of prosthetic devices can also be present in the
mouth such as fixed or removable prostheses, implants, jaw
positioning and protective devices, orthodontic hardware, and
obturators for developmental, functional, esthetic, traumatic,
or pathological deformations. The elderly patient more than
likely will have one or more of these devices in their mouth.
These devices may fit and function very well or very poorly.
They can also fatigue and need repair or replacement.

The general or geriatric physician is in a good position
to screen for these problems by including a brief history and
oral and maxillofacial examination within the framework of
their routine general physical examination. The time-honored
history and techniques of inspection, palpation, percussion,
and auscultation are certainly valid when examining the max-
illofacial structures and oral cavity. This chapter serves as an
introduction to the general characteristics, basic anatomy, and
age-related changes that can be expected in the oral cavity and
maxillofacial region.12–20

ORAL MUCOSA

General Characteristics and Anatomy

Mucosa is the lining epithelium and connective tissue of the
oral cavity and has similar functions to that of the skin in that
it serves as a barrier for protection of underlying structures.
There are differing levels of mucosal thickness and keratiniza-
tion depending on location. There are three distinct types of
mucosa present in the oral cavity: masticatory, lining, and spe-
cialized. The gingiva and hard palate are lined with masticatory
mucosa that is well keratinized. The gingival and other peri-
odontal tissues will be discussed later in the chapter. Mastica-
tory mucosa does not stretch and serves to bear the forces and
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friction of mastication. The soft palate, ventral tongue, floor
of mouth, and the alveolar and buccal mucosa are all nonker-
atinized and designed to stretch and allow for movement of
the underlying muscular and bony tissues. The mucosa on
the dorsum of the tongue and vermillion border of the lips
is known as specialized mucosa. The tongue is coated with
taste buds and papillae of various types (foliate, fungiform, fili-
form, circumvallate) and the vermillion border, only present in
humans, serves as a transitional zone between skin and mucosa
on the lips. All mucosal tissues should be moist, pink or red
in color, without ulcerations, masses, inflammation, clefting,
or defect. Depending on the skin tones of the individual, racial
pigmentation may be present in various areas of the mucosal
surfaces, including the tongue. The tongue should be clean
and pink without staining or overly hyperplastic papillae. The
mucosal tissues present over residual ridges, where teeth were
once present and lost to disease or trauma, should be smooth,
pink, firm, and without ulcerations.

Age-Related Changes

Although there are conflicting data as to exactly how aging
affects the oral mucosa it is generally agreed that change does
occur. The lining mucosal tissues in older adults are thinner,
smoother, and dryer than younger cohorts. There are studies
that indicate nutritional factors such as iron or B-vitamin defi-
ciencies and not age per se may be the cause of the abovemen-
tioned changes. The floor of the mouth and ventral tongue can
exhibit varicosities. The tongue mucosa may likewise become
thinner with loss of filiform papillae. Sun exposure can cause
changes in the vermillion border, specifically a loss of dis-
tinct delineation. Burning mouth syndrome is manifested by
painful mucosa with no apparent etiology. The most worri-
some mucosal lesion is that of oral cancer. There are many
types of cancerous lesions that may occur in the oral cav-
ity including melanoma, squamous cell carcinoma, and var-
ious sarcomas: the most common being squamous cell carci-
noma. Squamous cell carcinoma can appear as a white, red,
or mixed lesion, generally firm and painless. Common regions
of occurrence are the floor of the mouth, ventral tongue, and
palatal tissues. Mucosal changes of note with certain medica-
tions include xerostomia, lichenoid (resembling lichen planus),
direct mucosal injury as with antineoplastic medications and
radiation, gingival hyperplasia, and allergy. Xerostomia is par-
ticularly worrisome as it causes oral discomfort and, with the
lack of the buffering capacity and lubrication of saliva, places
the teeth at risk for dental caries that will be discussed later.
Multiple systemic diseases may manifest in the oral structures
including diabetes mellitus, Crohn’s disease, leukemia, and
lymphoma.

Examination Techniques

The oral mucosa should be inspected with good lighting. Make
certain that all prosthetic devices have been removed from the

mouth prior to the examination. The lips and buccal and labial
mucosa should be inspected for macules, papules, ulcerations,
or other abnormalities. The hard and soft palate can likewise
be inspected. These structures can also be palpated using the
bimanual technique or with a single digit to detect intramucosal
masses or tenderness over any region. Residual ridges bearing
a prosthetic device such as a denture should be inspected and
palpated for irritation, reactive lesions, or other pathological
entity. In patients who abuse tobacco and alcohol, please note
that the risk for oral cancerous lesions are elevated.

JOINTS AND OSTEOLOGY

General Characteristics and Anatomy

The maxilla and mandible articulate via the temporomandibu-
lar joint (TMJ). This bilateral, complex structure defined as a
ginglymoid diarthrodial joint allows for many of the functions
listed in the introductory paragraph. This joint is unique in that
it allows for translation and rotation in two axes. A fibrocar-
tilaginous disc is interposed between the condylar head of the
mandible and the fossa in the skull base. The TMJ should dis-
play a good range of motion laterally and in protrusion without
limitations, deviations, pain, dysfunction, or noise. The average
maximum voluntary opening for the human mouth is approx-
imately 50–55 mm and for lateral movements approximately
10–11 mm. The teeth, known as gomphoses or immobile joints,
will be discussed later in the chapter.

The maxillofacial osteology is complex. There are a mul-
titude of bones working in concert for the survival, protec-
tion, and function of the individual. There are several foramina
where nerves, blood vessels, and lymphatics exit. The mandible
and maxilla are the primary bony structures of concern in
this chapter. The mandible and maxilla are intramembranous
bones in that they are formed by ossification of the mesenchy-
mal tissues in the developing fetus and newborn. There should
be facial symmetry and these bones, along with others, should
provide for good support of the facial soft tissues. Several mus-
cles of mastication have their origin and insertion on the max-
illa and mandible to allow for the motor functions listed in
the introductory paragraph. Located within several bones of
the maxillofacial region are sinus cavities of various sizes. The
maxillary sinus is located within the maxillary bones and should
be healthy and pain free. Intraorally, all bony tissue should be
covered with nonulcerated lining or masticatory mucosa unless
a recent dental extraction has occurred. There may be protu-
berances of bone on the buccal or lingual of the alveolus. These
rock-hard, immobile structures are generally normal and are
termed exostoses or tori.

Age-Related Changes

The TMJ may develop pain related to arthritis or other func-
tional disturbances. Arthritic changes can cause pain, devi-
ations, and limitations of motion. Noises, such as clicking,
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popping, or crepitations within the joint can signal displace-
ment or distortion of the articular disc mentioned previously.

Many of the changes that occur in the peripheral skeleton
and joints occur in the maxillofacial region. Periosteal expan-
sion, thinning of cortical bone, and gradual loss of trabecular
bone can cause fragility and loss of support for the dental struc-
tures. If teeth are lost then there is loss of alveolar bone. This
loss continues throughout life and can become severe and make
prosthetic reconstruction difficult. Osteoporosis can be a risk
factor for the development of periodontal disease.

Examination Techniques

The bones of the maxillofacial region should be inspected for
symmetry and masses. They can be palpated to note masses,
tenderness, or fracture. The sinus cavities, particularly the max-
illary sinus, can be percussed to evaluate pain and transillumi-
nated to evaluate for mucosal changes indicative of sinusitis.
The TMJ can be inspected for range of motion, deviations, or
other dysfunction. The TMJ can also be palpated for tender-
ness, and clicks, pops, or crepitations. The TMJ can be aus-
cultated directly anterior to the tragus of the ear to evaluate
for joint sounds. Intraorally, the bony structures of the max-
illa and mandible can be inspected and palpated to note any
pathological entities.

MUSCLES OF MASTICATION AND FACIAL
EXPRESSION

General Characteristics and Anatomy

There are two major muscle groups in the maxillofacial region:
the muscles of facial expression innervated by cranial nerve
VII (facial nerve with five branches) and the muscles of mas-
tication innervated by cranial nerve V (trigeminal nerve with
three main divisions and several branches). These structures
work together to accomplish the functions listed in introduc-
tory paragraph. There are numerous muscles of facial expres-
sion that should work symmetrically to provide for facial ani-
mation. The muscles of mastication act to depress, elevate,
rotate, and translate the mandible to allow for a full range
of mobility free of limitations, deviations, or pain. The major
depressors of the mandible are the lateral (external) pterygoid,
digastrics, and the temporalis muscles. The major elevators of
the mandible are the medial (internal) pterygoid, masseter, and
temporalis.

Age-Related Changes

Certainly, generalized weakness may occur as a patient ages.
Myofacial pain is manifested as muscle pain in the maxillofacial
region. Generally the patient states that the “side of their face
is sore or tender” and does not necessarily point directly to the
joint itself. Bell palsy affects the muscles of facial expression
and will manifest as palsy or as an asymmetrical disfigurement.

Examination Techniques

The muscles of facial expression can be inspected for symmetry
during facial animation or in a static pose. One peculiarity of
note is that occulomotor nerve (III) opens the eye and the facial
nerve (VII) closes the eyelid. The muscles of mastication can be
inspected for symmetry and palpated for masses or to examine
for tenderness. The muscles of mastication can be palpated
extraorally and intraorally and strength can be tested by having
the individual biting a tongue depressor. Range of motion can
be evaluated as well.

NERVES

General Characteristics and Anatomy

The maxillofacial complex is richly innervated via the 12 pairs of
cranial nerves as well as the cervical nerves. These nerves should
provide for motor, sensory, proprioceptive, and autonomic
functions without pain, dysesthesia, paresthesia, or dysfunc-
tion. The major nerve providing sensory and motor input in the
maxillofacial region is the trigeminal. The trigeminal is divided
into three divisions: ophthalmic, maxillary, and mandibular. As
previously discussed, the facial nerve provides for facial expres-
sion and contributes to the taste response. The facial nerve also
supplies secretory fibers to both the submandibular and sub-
lingual salivary glands. Taste response is completed by contri-
butions from the vagus and glossopharyngeal nerves. Branches
of the glossopharyngeal nerve also supply the secretory fibers
to the parotid gland.

Age-Related Changes

Trigeminal neuralgia (TN) is a relatively common cause of facial
pain in the elderly. The pain is characterized by a trigger point,
generally intraorally, with subsequent severe, lancinating pain
of a few seconds to minutes duration. TN may be an early sign of
multiple sclerosis in some patients. Postherpetic neuralgia due
to previous infection with the herpes zoster virus is a severely
debilitating illness and is difficult to treat.

Examination Techniques

The neurological examination portion of the dental physical
examination includes the 12 pairs of cranial nerves. Motor,
sensory, and autonomic function can be examined with rel-
ative ease. The muscles of facial expression can be examined
by inspecting the face for symmetry during facial animation
and in static pose. The muscles of mastication can be tested by
having the patient bite on a tongue depressor and the physician
attempts to remove it from the mouth. Sensation can be assessed
by swiping a wisp of cotton in the region of each division of
the trigeminal nerve. Autonomic function can be assessed sub-
jectively by a query about mouth dryness and objectively by
examining the mouth directly.
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GLANDULAR TISSUE

The primary glandular tissues of note are the major and minor
salivary glands and lymphatic tissues. The salivary glands serve
to produce sufficient amounts of saliva for food bolus prepa-
ration, assist in taste, provide initial enzymatic breakdown of
food, provide immunological protection against microorgan-
isms, and lubricate the oral mucosa. Salivary glands contain
mucous cells, serous cells, or a combination. Serous cells pro-
duce watery saliva and mucous cells produce saliva thicker in
quality. Major salivary glands include the parotid, submandibu-
lar, and sublingual. There are also many minor or accessory
salivary glands. The parotid glands are located laterally in the
face near the anterior aspect of the tragus and below the lobe
of the ear. The submandibular and sublingual gland is located
in the floor of the mouth. The minor salivary glands are located
in the labial mucosa and palate. Lymphatic tissues such as
the tonsils, adenoids, and accessory tissues are present in the
mouth. There are also lymphoid tissues present within the sali-
vary glands as well.

Age-Related Changes

Age-related changes include xerostomia from a variety of causes
including medications, Sjögren syndrome, and radiation to the
head and neck. There are typically more ductal cells in the older
adult rather than acinar cells and therefore possibly less sali-
vary production. Calcifications within the gland called sialoliths
can block salivary flow leading to swelling, pain, stasis, and
infection. Xerostomia can lead to difficulty with eating, speak-
ing, and prosthetic retention. Lacking the buffering capacity
of saliva when xerostomic, the teeth are at high risk for caries.
Lymphoma may manifest as a palatal swelling or other swelling
about the head and neck.

Examination Techniques

Salivary glands can be inspected for symmetry and swelling by
examining the face from the anterior. The tissues in the mouth
can be inspected for swellings and asymmetry. The glands can
be palpated extraorally for masses or tenderness. Intraorally, if
the mirror or tongue depressor being used sticks to the mucosa,
this may indicate dryness or xerostomia. Also, if you suspect
xerostomia, you can administer the cracker test. Obtain a saltine
cracker to investigate whether the patient can adequately chew
and swallow it. If not, xerostomia may be a problem. One may
also attempt to “milk” the glands to assess patency and flow
from the parotid duct located in the buccal mucosa bilaterally
opposite the upper molar teeth or the submandibular duct,
located in the anterior floor of the mouth. Likewise the anterior
lip can be everted, dried with a 2 × 2 gauze, and inspected
for flow from the minor salivary glands evident as discreet
beads of saliva. Bimanual palpation of the floor of the mouth
can be performed to assess symmetry and locate masses or
tenderness.

VESSELS

The oral and maxillofacial region is rich in blood supply pro-
vided mainly from branches of the external carotid and basilar
arteries. The arteries of the head and neck should display a
normal pulse without bruits.

Age-Related Changes

Changes that occur in the vascular system include skin,
mucosal, and rarely intraosseous. Telangiectasia and angiomas
may occur on the skin of the face and neck. Intraorally, the
most frequent finding is caviar tongue or lingual varicosities.
Intraosseous lesions such as arteriovenous malformation can
be present. Although rare, tooth removal in the area of an arte-
riovenous malformation may cause life-threatening blood loss.
Temporal arteritis and headaches of various causes are relatively
common.

Examination Techniques

Inspection extraorally, intraorally, radiographically may reveal
lesions indicative of vascular pathology. Palpation may reveal
mucosal lesions involving the vascular system.

PERIODONTIUM

Three important structures comprise the periodontium: alve-
olar bone, periodontal ligament, and gingival tissues. Alveolar
bone is present in both the mandible and maxilla, and forms the
housing for the teeth. Alveolar bone contains both cortical and
cancellous bone. Alveolar bone provides firm support for the
teeth, the interface being designated a gomphosis or immobile
joint. Surrounding each tooth at the root area is the periodontal
ligament, which provides a cushioning effect for the teeth upon
occlusion. The ligament runs in several different orientations
counterbalancing vertical and lateral forces placed on the teeth.
The gingiva surrounding the teeth is composed of masticatory
and lining mucosa and serves to protect the underlying bony
and dental structures. The tissues immediately adjacent to the
teeth are masticatory and keratinized and the gingiva below
this tissue is lining mucosa and nonkeratinized.

Age-Related Changes

Gingivitis and periodontitis are the two most prominent dis-
eases of the periodontium. These are inflammatory in nature
and the extreme result is tooth looseness or loss. Gingivi-
tis manifests the cardinal signs of inflammation in the gin-
giva. Periodontitis is an inflammatory-mediated destruction
of the periodontium and manifests as bone loss, loose teeth,
and generally inflamed gingival tissues. Other presentations
of gingival or periodontal disease may occur such as acute
necrotizing ulcerative gingivitis, aggressive periodontitis, and



Geriatric Dentistry 439

periodontal abscess. There may indeed be substantial bone loss
in the apparent absence of local factors (plaque, calculus). Poor
control of diabetes and immune deficits also can be contribut-
ing factors to the exacerbation of periodontal disease. Systemic
illnesses such as leukemia can affect the appearance of the gin-
gival tissues generally manifesting as hyperplasia, friability, and
hemorrhage.

Examination Techniques

The periodontium can be inspected for loss, abscesses, puru-
lence, bleeding, and general inflammation. The periodontium
can be palpated as well for masses or tenderness. Oral cancerous
lesions can also occur on the gingival tissues.

TEETH

There are 20 primary or milk teeth and 32 adult or permanent
teeth. There can be additional teeth known as supernumer-
ary. One or more primary teeth can occasionally be retained
into adulthood, especially if there is no permanent successor.
Teeth are designated as central incisors, lateral incisors, cuspids
(canines), 1st and 2nd bicuspids (premolars), and 1st, 2nd, and
3rd molars. There are several methods for numbering teeth with
the military designation being the most common in the United
States. The teeth are numbered 1–32 beginning in the upper
right, proceeding to the upper left, continuing in the lower pos-
terior left, and proceeding to the lower posterior right. Anterior
and posterior are general positional designations for teeth such
as the 1st molar, which is the most posterior tooth present. Posi-
tional designations for individual teeth are mesial, distal, lingual
(toward the tongue), and facial (toward the cheek) or buccal
such as the cavity is located on the mesial of the central incisor
mesial being that surface toward the center of the mouth. There
are four separate layers of various mineral compositions in den-
tal structure: enamel (90% mineral and the hardest substance
in the human body), dentin (70% mineral), cementum (50%
mineral), and pulpal tissue (0% mineral composed of nerves,
blood vessels, and lymphatics). Teeth generally exhibit a white,
yellow, or light gray hue of varying chromas. Teeth may also take
on the color of the restorative material used to repair lost tooth
structure. The teeth should all be present and occlude or fit
together smoothly on closing with no interferences. The upper
teeth are generally slightly facial to the lower teeth. Teeth should
be clean with minimal plaque, tarter (calculus), or food debris.

Age-Related Changes

Although poor oral hygiene may be present at any age, an elderly
individual may be more prone to this because of loss of manual
dexterity, visual deficit, or cognitive decline. Teeth may be lost
due to caries, periodontitis, or fracture. As a result of loss of
teeth a poor occlusal or interdigitating relationship may occur,
leading to tipped, rotated, or increased spacing between teeth.

Beside dental caries and periodontal disease, a variety of factors
can lead to tooth structure loss including: attrition, abrasion,
erosion, and abfraction. Attrition is loss of tooth structure due
to tooth-to-tooth contact. Abrasion is loss if tooth structure
due to dietary or environmental materials, for example, sand,
course dietary components, tobacco, and so forth.

Examination Techniques

The teeth should be inspected for the presence of calculus,
plaque, and food debris. Plaque only requires approximately
24 hours to form and tarter (calculus) can form in as few as
3 days. The teeth can indeed be inspected for caries, wear,
and fractured cusps or other tooth components. The teeth can
be palpated for tenderness or looseness. A tongue blade may
be used to push on the teeth from several directions for this
assessment. The teeth can be percussed to assess for tenderness
as well. To assess for tooth fracture, a tongue blade may be
applied over the tooth in question and a bite force can be applied
to elicit any tenderness. The general occlusion of the teeth can be
assessed by having the patient bite the teeth together. Normally
there is an overjet and overbite and the teeth fit together evenly
and symmetrically.

PROSTHETICS

A variety of prosthetic devices may be present in the mouth.
These devices may be permanently affixed to the mouth or
removable. Appliances may be worn to aid in mastication and
for esthetics. These appliances should be well adapted and not
painful. Appliances may be worn to aid in protecting the den-
tition due to grinding or bruxism, position the jaw in a certain
way, or to straighten the teeth. Implants affixed to the jaw
should be immobile and function well . Any prosthetic devices
should allow for smooth, symmetrical, and pain-free closure
and functioning. All prosthetic devices used for whatever pur-
pose should be clean and free of plaque, calculus, or food debris.

Age-Related Changes

There are myriad prosthetic devices that may be present in the
mouth for a variety of reasons. It is critical for the patient to be
followed closely by their dental professional if they wear a pros-
thetic device. Often times, however, there is minimal follow-up
and the device may become ill fitting because of changes and loss
of oral structures. Fixed prosthetics, if preventive measures are
not in place, can gather plaque, calculus, and suffer from recur-
rent or new caries around the device at the margins between the
prosthesis and the natural tooth. Abutment teeth for bridges
can become loose for a variety of reasons. The fit and function of
removable devices can change because of a loss of alveolar bone,
which occurs throughout life once teeth have been extracted.
The prosthesis, being acrylic or metal, will not adapt to these
changes and can become ill fitting with time. Nutritional



440 Allen D. Samuelson

deficiencies can affect the tissues’ response to trauma from
prosthetic devices. Poor oral and prosthesis hygiene may be
present. Prosthetic devices can gather plaque, calculus, and
infectious organisms (fungus as well). Oral mucosal lesions
can be associated with removable prosthetic devices: epulis and
papillary hyperplasia. Generally, both the prosthesis and the
attendant tissue must be treated for full resolution.

Examination Techniques

Removable prosthetic devices should be removed on examina-
tion of the mouth. They should be inspected for cleanliness and
integrity. Once placed in the mouth, they should be inspected
for proper general fit and function. Of course a subjective his-
tory from the patient may also alert the practitioner to potential
problems with the prosthesis. Fixed devices (crowns, bridges,
implants, etc.) should be inspected for cleanliness and the con-
dition of the periodontium surrounding them.

CASE STUDIES

The following brief cases demonstrate important circumstances
or findings where a referral to a general dentist is warranted or
serious consequences may follow.

Case 1: Approach to the Patient
with a Maxillofacial Swelling

A 75-year-old white man presents to your office on referral
from the Assistant Director of Nursing at a local nursing home.
The patient has a 101◦F temperature and is tachycardic. He
has refused food and drink for approximately 1.5 days. He has
a history of dementia but has become somewhat combative
with acute mental status changes in the past day. He has a large
swelling in the right facial region and on intraoral examination,
has trismus and multiple grossly carious teeth.

Swellings in the maxillofacial region can be due to a number
of conditions: tumors, salivary gland infection, and infection
due to dental or periodontal disease. A good rule of thumb
is that a swelling in the maxillofacial region is odontogenic in
origin until proven otherwise. Maxillofacial infections can be
extremely dangerous and can result in death. Trismus and air-
way compromise can complicate therapy as well. Pain alone may
not be indicative of frank infection. Pain along with swelling,
drainage, and perhaps constitutional symptoms indicate
serious infection. Referral to a general dentist, oral and maxillo-
facial surgeon, or depending on patient symptoms, the emer-
gency department is mandatory. If signs of infection are obvi-
ous, such as submandibular or cervical adenitis, fever, swelling,
pain, purulence, or laboratory studies are consistent with a bac-
terial infection, an empiric decision by the physician to place the
patient immediately on an antibiotic regimen, most typically
penicillin in the nonallergic patient, would be prudent along
with an appropriate narcotic or nonnarcotic analgesic. Too
often, dental consultation is not readily available in the nursing
home setting and or even in the hospital emergency room.

Case 2: Approach to the Patient with Osteoporosis

A 62-year-old white woman presents to your office on self-
referral for a complete physical examination. After a com-
plete examination and a bone scan you find that she suffers
from osteoporosis. You note, upon brief oral examination, that
there is poor oral hygiene, dental caries, and gingival appear-
ance, which is indicative of periodontal disease. A bisphospho-
nate medication will be prescribed for her to prevent sequelae
of this disease. A referral to a general dentist is appropri-
ate to control and remove sources of infection or potential
infection.

Bisphosphonate-associated osteonecrosis of the jaws
(BONJ) is associated with the use of both oral and intravenous
bisphosphonate-medications and is a relatively recently iden-
tified phenomenon. Because of the metabolic actions of bis-
phosphonate medications, spontaneous or trauma-induced
osteonecrosis may occur. Oral bisphosphonates present the
lowest risk for developing BONJ, especially those patients who
have take the medication for less than 3 years. Because of the
severe, debilitating nature of BONJ, it is mandatory that the
patient receive a dental screening so that a preventive regimen
can be instituted along with the removal of potential sources of
infection.11

Case 3: Approach to the Patient with Intraoral Bleeding

An 85-year-old black woman with a history of dementia is
examined by you in the nursing home and found to have a
mouth full of bright red blood. The nurse relates that the patient
was seen by a local dentist several hours ago. Multiple dental
extractions were performed with the insertion of dentures.

Realizing that a drop of blood in saliva can tinge the whole
mouth red, you are nonetheless impressed with the rapidity
with which the mouth seems to be filling with blood from
what appears to be an indeterminable site. Identification of
the source of bleeding must be determined to avoid disastrous
consequences. Good lighting and suction are essential. Den-
tures should be removed and moist 4 × 4 gauzes sponges
can be placed either by manual pressure or by the patient
biting on the gauze. After several minutes the gauze can be
removed and the area of bleeding can be identified if it has not
already been controlled by direct pressure. If it appears that a
single extraction site is responsible for the hemorrhage, fur-
ther pressure with gauze pads or even iodoform gauze pushed
into the extraction site can usually arrest even the most stub-
born bleeding. If many sites are bleeding you might want
to consider an altered coagulation state due to anticoagula-
tion medication or a coagulopathy. The treating dentist should
be consulted and your timely intervention might prove to be
definitive.

SUMMARY AND RECOMMENDATIONS

Oral health is intimately related to systemic health and
directly related to quality of life. Frail, homebound, and
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institutionalized older adults are particularly susceptible to oral
health problems and should be screened carefully at the initial
medical visit. Nursing homes are required by law to have a
contract with a dentist or assist in locating a dentist for their
clients.21 All adults should be reminded that proper nutrition,
oral hygiene, and habit cessation, especially tobacco products,
are critical to maintaining good oral health. As in all medical
specialties, prevention and patient education are paramount.
All adult patients should, therefore, be screened or evaluated
by an oral health professional so that optimal health can be
achieved and maintained.
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Surgical Principles in the Aged

Susan Galandiuk, MD, FACS, Hiram C. Polk, Jr., MD, FACS

The massive increase in the geriatric population has been more
than paralleled by a vast increase in the number of patients
older than the age of 65 years, or indeed, over any such bench-
mark, who now seek both elective and emergency surgical care.
We discuss the topic of emergency surgery separately near the
end of this chapter, because this is such a complex issue that
involves by definition issues of life or death, especially in those
without treatment. In the United States, 85,000 patients seek
elective surgery every working day. A high proportion of these
(approximately 50%) are Medicare beneficiaries, that is, older
than the age of 65 years. Therefore, the practice of all surgical
specialties in most countries is becoming, in fact, more and
more a practice of geriatric surgery.

SURGEON–PATIENT COMMUNICATION ISSUES

Profoundly important ethical issues are involved, especially for
the elderly who may be impaired and/or with an issue regarding
informed consent. One of the most important principles is
that the surgeon and the patient have a serious discussion and
reach a real agreement about the goals of care. The surgeon
should always inquire as to the presence of an advance directive
from all older patients, which provides an important entry for
discussion in a variety of areas.

This discussion really gets cast into bold relief when the
presence of a living will and variably interpreted do not resus-
citate orders exist. Under these circumstances, it is essential that
the patient and a (preferably the) responsible family member,
if at all possible, and the surgeon seriously discuss the patient’s
interpretation of the living will and the do not resuscitate stan-
dard. Be certain that the patient and the family understand that
the performance of an elective operation may countermand the
presence of the do not resuscitate orders in some circumstances.

This situation can be so complicated that the presence of a staff
person from the surgeon’s office or from the hospital during
this discussion is frequently advised. On many occasions, the
patient’s personal physician or geriatrician, as well as a medical
social worker, may well want to participate in this conversation
and all reach a concurrence as to the patient’s preferences and
newly understood goals of treatment. It is never pleasant, but,
in some cases, increasingly important to talk about unlikely
events: death or serious complications after elective opera-
tions. For example, in a recent study sponsored by the Center
for Medicare and Medicaid Services in the United States, we
examined the care of 5,285 patients undergoing elective oper-
ations in Kentucky in 2004.l Although death was uncommon
(n = 32), readmission was more common and reoperation
was also common. A little more than half these patients were
Medicare or Medicaid beneficiaries. So, these likely or unlikely
events must be put into clear-cut perception for the patient and
family.

Another issue of common misunderstanding is the likeli-
hood of temporary nursing home or rehabilitative facility care.
A large number of patients and their families in the United
States have come to the conclusion that this is not a desired
end-of-life circumstance, and they have difficulty accepting a
similar kind of facility as a useful transition back toward pre-
operative status. The availability of occupational therapy and
physical therapy in a familiar setting, euphemistically called
home health care, has its own advantages and disadvantages.
These need to be discussed up front, depending on the proce-
dure and the patient,

Issues related to vision and hearing impairment in older
patients are a critical part of care, but these are an especially
important part of assessment and understanding of their pre-
operative status as well. Throughout a patient’s care, whether
in the hospital or not, prevention of falls and other untoward

442
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Table 40.1. Life Expectancy Tables (U.S.)

Life Expectancy

Age (yrs) 2002 2004

65 16 19

75 10 12

85 5 –

90 4 –

Table basis: both sexes U.S. population.

events is absolutely crucial as are measures to clarify time of
day or night and the day and date.

OPERATIVE RISK ASSESSMENT

This teamwork scenario, however, focuses back on the surgeon
and anesthesiologist when one begins to consider, develop,
and make more objective the assessment of operative risk for
a given patient.2 Huge advances have been made in this field
during the last decade, particularly through the Veterans Affairs
Medical Centers in the United States, where a program called
the National Surgical Quality Improvement Project has been
implemented and associated with improved results, correlating
closely with improved operative risk assessment.3 This can be
enhanced by the additional use of the Charlson–Kilmore mor-
bidity index which, although developed for other purposes,
has very real meaning and value in this setting. Operative risk
assessment is a complicated process, one that requires careful
extrapolation of life expectancies (Table 40.1) in the absence
of coexisting diseases purely based on the patient’s age.5 We
choose to reemphasize the enormous value of good commu-
nication between the surgeon and the anesthesiologist. One
simple issue is the presence of severe degenerative arthritis
of the cervical spine, and the problem it creates with elec-
tive peroral endotracheal intubation. There can be many other
issues. It is critical that the surgeon and anesthesiologist have a
detailed review of and understanding about the goals of ther-
apy, including the complexity of preoperative assessment. We
have had an uncommonly good experience with one surgi-
cal specialty and anesthesiology in one of our participating
hospitals. This formal cooperation contributed to our qual-
ity improvement effort, and there are few situations that can
create a better environment than such ideal communication
and agreement on goals of therapy between the anesthesi-
ologist and the surgeon and, most especially, involving the
patient as well.6 If a medical specialty consultation, such as
endoscopy or pulmonary medicine, is needed, it is much more
valuable if this is provided by a physician who already knows the
patient.

ACCURATE MEDICATIONS AND
PERIOPERATIVE CARE

We have already mentioned the importance of fall prevention
and the recognition of cervical spine arthritis in patients who
may choose to undergo elective operations. One of the most
memorable events of the senior author’s long career in surgery
was a session only 2 years ago, in which a number of the busiest
surgical specialists from multiple specialties in our region of
the United States discussed, in a no-holds-barred fashion, the
most pressing issues in real-world surgical practice. Interest-
ingly enough, these were not issues related to reimbursement
for care or professional liability insurance, but rather focused on
the importance of and difficulty in obtaining an accurate list of
medications prescribed for and taken by their elderly patients.7

The massive professional effort, called medication reconcilia-
tion in the United States, is a case in point. This, however, will
take years to come to pass. Meanwhile, any surgeon undertaking
an elective operation will be haunted by problems concerning
what the patient understands as medication and what is not
medication. For example, low-dose aspirin and a whole vari-
ety of herbs and other health supplements are not considered
medications by patients and are frequently not conveyed to
surgeons. The propensity for operating on an elderly patient
with medication-induced hypocoagulability is a real danger.

The need to acquire a careful and complete history is essen-
tial, both on the part of the patient and from the closest care-
giver and/or relative. This is all the more important because of
the need to withdraw medications that may alter blood coag-
ulation well in advance of an elective procedure and because
of the need for surgeons and the entire perioperative team to
understand the potential for patients’ withdrawal syndromes.
Although such data have been widely publicized, we found that
in 2004 as many as 30% of patients who were already receiving
β-blockers for hypertension or other cardiac indications and
were undergoing elective operations did not have their med-
ications continued!8 In this very same study, we found that
patients who did not have their β-blockers continued were
twice as likely to develop a myocardial infarct and, if they had
one, were three times as likely to die of it. Although understand-
ing and perception of issues such as β-blockade continuation
can never be complete, it has been well publicized as a dra-
matic finding of our clinical study of elective surgery in 2004.9

Furthermore, the withdrawal syndromes associated with other
medications’ termination can be profound, such as with some
anxiolytic drugs (Table 40.2).

Finally, there is major difficulty with a diminished thera-
peutic range for most drugs, which, in some part, may be due
to the diminished lean muscle mass in many elderly patients.
This is a constant concern for both the anesthesiologist and
surgeon.

In the discussion of operative risk, one of the most com-
plex issues is assessment of coexisting illness, its degree of med-
ical compensation, and its impact on the patient’s personal
life expectancy.10 Perhaps the most dramatic example of an
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Table 40.2. Drugs Frequently Causing Confusion

Morphine sulfate

■ Dilaudid

■ Meperidine

■ Oxycodone

■ Hydrocodone

Drugs associated with withdrawal symptoms

■ Alprazolam

■ Diazepam

■ Alcohol

age-associated condition would be the rather linear impair-
ment of renal function and what it might mean under con-
ditions of hypovolemia, shock, oliguria, and/or transfusion,
which may lead to hemoglobin deposition in the distal renal
tubules. The other side of that coin, that is, renal tubular lavage
by the administration of substantial volumes of so-called bal-
anced salt solution, is the ease with which elderly patients can
be pushed into congestive failure by what are standard intra-
venous fluid loads in many anesthesiology and surgery units
around the world. To avoid tremendous danger, one must be
sure to ascertain that the fluid infusion rate stays proportion-
ate to urine output, and the drugs are constantly reassessed
according to the patient’s weight, age, and status of recovery.
Nevertheless, the chemically diuresed hypertensive patient is a
dramatic case in point in the dangerous use of urine output
as a sign of sufficient resuscitation. Remember the frail elderly
patient may not have enough body mass to generate 30 mL of
urine per hour postoperatively.

A less dramatic but more common error in estimation of
operative risk attends the diagnosis of remote, recurrent, or
persistent cancer. For example only, assume gangrenous chole-
cystitis in an 80-year-old woman with an associated history of
one of the following:

a) colon cancer treated 4 years ago but now associated with
bilobar hepatic metastases and impaired liver function, or

b) a hormonally responsive breast cancer with bone metastases
now in remission a year after treatment with a tamoxifen-
like drug, or

c) a squamous cancer of the tonsil treated by irradiation
4 years ago, but with large bilateral metastases to cervical
lymph nodes but no systemic metastases.

The first patient has a life expectancy of 100 days; gan-
grenous cholecystitis deserves surgical treatment; chronic bil-
iary colic probably does not. The second patient may live for
several years and could even respond again to newer therapies;
she should undergo operation. The third patient may live a
year, but with severe pain and difficulty in swallowing, creating

Table 40.3. Unsuspected Adverse Surgical Risk Factors1,3,9

Serum albumin count <2 mg/dL

White blood cell count >11,000/dL

Impaired functional status Wheelchair, any cause

Unknown or unrecalled medications that interfere with coagulation

a much less clear choice than for the other two scenarios, even
given the usual futility of bilateral neck dissections in terms of
disease care.

OTHER FACTORS

We have found the addition of epidural and/or regional
anesthetic extremely valuable in elderly patients, particularly
because such may allow the surgical team to avoid and/or min-
imize the use of opioids, which are so associated with confusion
and diminution of respiratory drive. In the same vein, the fre-
quently used mechanical bowel preparation in many forms of
intestinal surgery is especially dangerous to a patient who has
often been on diuretics and may be marginally hypokalemic
before operation. The phosphosoda preparations are especially
dangerous. Because urinary output is often a critical measure of
resuscitation early in a patient’s recovery, indwelling catheters
are often the norm. One constantly needs to be aware that the
elderly patient, especially if male, is more likely to need this
catheter for a longer period of time before he begins to void
normally, because of temporary prostatic hypertrophy. Simi-
larly, when inserting these catheters for this reason, a Coudé tip
catheter may be necessary. Postoperative medications such as
Hytrin R© or Flomax R© may be required.

A critical keystone of elective surgical management in
elderly patients is the early mobilization of the patient and a
constant awareness of fall prevention. Further points of impor-
tance are the observations covered in Table 40.3 that reflect not
yet widely recognized enhanced operative risks.

A recent in-depth review of these matters once again
emphasizes the unalterable impact of age on major surgi-
cal complications and deaths.11 The time between when the
patient is seen in the surgeon’s office and an elective pro-
cedure is scheduled is often several weeks in duration. This
frequently allows low-grade purely intercurrent infections to
develop. We have found that preoperative nursing assessment
frequently ascertains the suspicion of such an infection that
has been missed by the surgeon 1 or 2 weeks before.3 To the
same end, we have found that one of the most deadly observa-
tions in routine laboratory testing is a white blood cell count of
11,000 or greater. We think these points are especially danger-
ous to older patients, who are more prone to infections. These
patients, then, come to an elective operation with an inter-
vening event of some mild infectious nature, which is thrown
into bold relief by the elevated white count and the nurse’s
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recognition that an infection has intervened. This should be a
red flag for all concerned and all such elective operations should
be delayed.

We hold that venous thromboembolic events are much less
common than presently suggested; we found 15 pulmonary
emboli in 5,285 prospectively studied selective operations in
2004, all nonfatal. Accordingly, we tend to use elastic stockings,
mechanical devices, and little else, although we are in a minority
among surgeons.

This is much like the dramatic increase in operative risk for
individuals who have low albumin. It has become legendary
in American medicine that our principal federal government
program does not routinely reimburse for testing for albumin
as part of preoperative assessment, but it is one of the most
dramatic predictors of the likelihood of postoperative death
studied, primarily in a different government-funded ordered
system.1 The significance of a low albumin may represent any-
thing from significant hepatic parenchymal disease to simple
poor nutrition. Regardless, it has a dramatic effect on surgical
outcome and should usually be ordered.

Another issue seen in the aging patient is the presence of
mechanical devices, which have often prolonged life signifi-
cantly. Whether one is talking about improving the quality
of life, such as occurs with total hip and knee replacement,
or actually prolonging life with pacemakers and cardiac valve
replacement; all these mechanical devices are extraordinarily
prone to colonization following bacteremia, even the relatively
mild bacteremia that may follow an elective operation. Spe-
cial attention to the timing and dose of antibiotic prophylaxis
around all such procedures in patients with such indwelling
foreign bodies is essential. The dose and timing are critical
but prophylactic antibiotic duration beyond 48 hours is, on
balance, harmful.

Trauma in the elderly has an entirely different face than the
closed femur fracture typically seen in an infirm older woman
with a litany of comorbidities. First is the frequency with which
trauma intensive care unit beds are filled with older patients:
It is no longer the purview of the young, largely male night-
tighter. The populational increase in older patients is paralleled
by increases in morbidity and reduced awareness due to cervi-
cal osteoarthritis and limited fields of peripheral vision. Full-
speed automobile impacts are often the norm. This chapter
is an emphasis on priorities, and trauma now needs the skills
of an on-the-scene geriatrician. The physiological resiliency of
youth no longer facilitates resuscitation. Pump failure regularly
compounds hypovolemia, and urinary output is no longer an
acceptable index of adequate replenishment of blood loss. Diag-
noses must be much more precise, and errors of recognition
are no better tolerated than delays in appreciation of complica-
tions. The desire to avoid unnecessary treatment morbidity in
an imaging-dependent medical system does not mandate uni-
form conservatism; an experienced laparoscopist can help, but
a negative laparotomy is much better tolerated than an unrecog-
nized slow, but ongoing, intraabdominal bleeding. The issues of
living wills, preexisting physical, mental, and emotional health,
and medication reconciliation must be done in minutes, but

is often complicated by late-to-arrive or geographically remote
next-of-kin and interfamily discord over a mixture of medical
and nonmedical issues.

If there is one lesson that dominates after a lifetime of care
for trauma victims, it is that the active senior citizen with an
array of injuries can frequently return to a very good quality
of life provided that definitive care is cogently planned and
technically well conducted. Amidst generalizations, it is vital
that the patient be informed of the health status of a spouse
who may well have been in the same accident. A more modern
version is that the secret of caring for the patient is to care about
the patient, be it multisystem trauma or a chronic illness.

Finally, the patient who comes in an impaired functional
status: The use of a wheelchair, even for partial assistance, is
another critical marker of substantially increased operative risk
that needs to be included in all aspects of a patient’s evalua-
tion. Paraplegia as an indicator for wheelchair use is especially
ominous.

A decubitus ulcer is a disaster in any patient, especially
an older one. Protection begins in the operating theater with
special attention to thin skin and all pressure points, notably
the heels. Special postoperative mattresses are helpful, but the
surgeon and patient’s physician can set a good standard by
turning the patient every day to look for early signs of pressure
injury to the skin.

SUMMARY

The care of the elderly about to undergo a major surgical proce-
dure is nothing more than a textbook recital of all the problems
that exist in overall surgical practice. This group of patients,
however, often has impaired physiological reserves, multiple
associated illnesses, and, in many cases, a wide array of both
indicated and unindicated medications. It represents the best
interest of the patient, the immediate family, and the surgeon
or anesthesiologist, as well as the geriatrician, that these issues
all be assessed carefully, repeatedly, and exactly.
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41
Rehabilitation in Older Adults

Kenneth Brummel-Smith, MD

INTRODUCTION

One of the distinguishing aspects of geriatrics is attention to
the person’s functional abilities. Rehabilitation is the process
by which patients who have lost function can recover them,
or adapt to the loss function to be more independent. Because
independence is held in such high value by older people, reha-
bilitation should be seen as the foundation of good geriatric
care. From a physician’s perspective, rehabilitation is some-
times seen as the province of the discipline of physical medicine
and rehabilitation (PM&R). However, there are many circum-
stances when rehabilitation interventions are provided to older
people without the involvement of a PM&R specialist, and
the primary care physician, geriatrician, nurse practitioner or
physician assistant may be working closely with other reha-
bilitation team members. Hence, all providers who care for
older people should have a working knowledge of rehabilita-
tion.1

Rehabilitation of older adults is increasingly applied to two
populations: those who acquire a disability late in life, and
more recently, those who have lived with a disability much
of their lives and are now aging. The latter group includes
those with spinal cord injuries, traumatic brain injury, and a
variety of birth injuries and genetic causes of disability. If the
trend towards lessening of disability in the older population
continues, it would be expected that the group who are aging
with a disability will expand.

FUNCTION AND DISABILITY

The World Health Organizations framework for health and
disability is the International Classification of Functioning, Dis-
ability and Health (ICF).2 The ICF stresses health and function-
ing, rather than disability. This is an important concept in geri-
atrics. Having a disability does not mean that one is unhealthy

or sick. It is clear that a diagnosis alone does not predict service
needs, length of hospitalization, level or site of care, or, impor-
tantly, functional outcomes. One person with a stroke may be
totally dependent, whereas another can resume normal daily
activities. Under the ICF model, functioning and health can
be viewed from an individual, an institutional, and the societal
levels. In this way, it can be determined how health conditions
(diagnoses or injuries) interact with what external conditions
(the personal environment or the available resources), and what
needs to be done to optimize the individual’s function.

In ICF, disability and functioning are viewed as outcomes
of interactions between health conditions (diseases, disorders
and injuries) and contextual factors. Among contextual fac-
tors are external environmental factors (for example, social
attitudes, architectural characteristics, legal and social struc-
tures, as well as climate, terrain and so forth); and internal
personal factors, which include sex, age, coping styles, social
background, education, profession, past and current experi-
ence, overall behavior pattern, character and other factors that
influence how disability is experienced by the individual. The
ICF model is biopsychosocial and holistic, and includes a num-
ber of components which must be attended to in rehabilitation
(Table 41.1).

IMPACT OF COMORBID CONDITIONS

The presence of comorbid conditions can greatly affect the
rehabilitation process in an older person. Multiple chronic
illnesses are common in the older adult. Over 500,000 per-
sons in the United States have more than one chronic illness.
Twenty percent of the older population has more than4 chronic
conditions.3 Comorbid conditions can affect access to rehabil-
itation services, the course of treatment, or increase the risk
of interventions. Multiple comorbid conditions predict both
the overall functional change in rehabilitation and the rate at
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Table 41.1. WHO Interventional Classification of
Functioning, Disability, and Health (ICF) Components

■ Body Functions are physiological functions of body systems
(including psychological functions).

■ Body Structures are anatomical parts of the body such as
organs, limbs and their components.

■ Impairments are problems in body function or structure such
as a significant deviation or loss.

■ Activity is the execution of a task or action by an individual.

■ Participation is involvement in a life situation.

■ Activity Limitations are difficulties an individual may have in
executing activities.

■ Participation Restrictions are problems an individual may
experience in involvement in life situations.

■ Environmental Factors make up the physical, social and
attitudinal environment in which people live and conduct their
lives.

which those gains are reached.4 It is crucial that all older per-
sons receiving rehabilitation receive a comprehensive assess-
ment (see Chapter 2) at the onset of rehabilitation in order
to identify all conditions affecting the patient. Furthermore,
physicians should ensure that all comorbid medical conditions
are appropriately treated during rehabilitation. Uncontrolled
blood pressure or diabetes, cardiac arrhythmias, intercurrent
infections, and other medical problems can delay participation
in the rehabilitation program or retard progress towards the
patient’s goals.

Cognitive ability is important in rehabilitation. Rehabil-
itation is essentially a learning process. The exact degree of
cognitive impairment which limits a person’s capacity to par-
ticipate is not clear. Clearly, delirium should be recognized and
resolved before rehabilitation begins. Mild levels of dementia
do not appear to significantly interfere with rehabilitation, as
long as the patient can remember the training from one day to
the next.5 The ability to follow two-stepped commands is often
seen as important. A screening test, such as the Mini-Mental
State exam is usually used, though more extensive neuropsy-
chological testing may be needed.6 The person must also have
the ability to recognize his or her deficits. Hence, those with
severe neglect, or lack of awareness of their deficits, may have
difficulty benefiting from rehabilitation. Those with mild lev-
els of cognitive impairment may be provided rehabilitation in
skilled nursing facilities where the pace may be less rapid.

Pre-existing cardiac or pulmonary conditions can affect
exercise capacity and influence the rehabilitation course. Many
conditions which lead to disability, such as stroke or hip frac-
ture, significantly stress the cardiopulmonary systems during
walking training. The energy cost of walking with a hemiplegic
gait may be 35% above normal, while walking with a below-
the-knee prosthesis is 10% to 40% above normal.1 These con-
cerns must be balanced against the risk of immobility. For that

reason, close medical attention and physiologic monitoring is
preferable over avoiding rehabilitation for fear of an adverse
event.

Depression is common in persons who have acquired a
new disability and is especially common after a stroke. Its neg-
ative effect on rehabilitation outcome is well documented.7 All
patients being considered for rehabilitation should screened
using standardized instruments such as the Geriatric Depres-
sion Scale. In complex cases consultation by a psychologist or
psychiatrist may be necessary. Treatment of depression has been
shown to improve rehabilitation outcomes.8

Other comorbid conditions which are important to be
aware of during rehabilitation include osteoarthritis, peripheral
vascular disease, diabetes, and COPD. In addition, polyphar-
macy is a difficult problem when dealing with the patient with
multiple comorbid conditions. One the one hand, adequate
attention to multiple medical conditions may optimize the
chances of rehabilitation being successful. On the other hand,
the risk of adverse drug events increases with the number of
medications. A general rule would be to stop or replace any
medication thought to be directly interfering with the reha-
bilitation. Commonly psychotropic drugs are in this category.
Similarly, any medication which is being used for a condition
that is no longer active can be stopped temporarily. Finally,
because pain is a significant hindrance to exercise, adequate
pain control is essential.

Secondary complications are common in rehabilitation and
often are related to lack of mobility. Close monitoring by all
team members is needed. Pressure sores are frequently seen
in immobilized patients, and depending on bodily placement,
can interfere or even halt the rehabilitation program. Like-
wise, pneumonia is a risk with bed rest and certain disabling
conditions, such as stroke. Incontinence may be a premor-
bid condition or may begin after a disabling condition occurs.
Constipation and fecal impaction also are common and may
be missed if attention to a bowel program is not paid. These
problems are addressed in other chapters but the main concern
is to try to prevent them from occurring and to treat them
quickly if they do occur in spite of preventive efforts.

REIMBURSEMENT FOR REHABILITATION

Medicare covers a variety of methods for providing rehabili-
tation. Coverage for services in a Medicare-certified inpatient
rehabilitation hospital or unit is provided if the patient can
participate in 3 hours of more of therapy per day (sometime
called the “3-hour rule”). Medicare coverage may not extend
to every condition which causes disability so in-patient units
typically screen patients for admission very carefully. There
must be daily physician coverage, 24-hour nursing care, and
an interdisciplinary team of nurses and therapists. Coverage
is paid on a prospective basis, but rather than being based on
diagnoses it is based on functional levels using the Functional
Independence Measure (FIM).9
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Many older patients, especially those with multiple comor-
bid conditions can not participate in 3 hours of therapy per
day. A Medicare-certified skilled nursing facility with a ded-
icated rehabilitation staff can provide effective rehabilitation.
Physicians do not have to see the patient daily but must be
available for emergency care, as well as supervise the rehabili-
tation interventions. Reimbursement is also prospective based
upon the Resource Utilization Groups (RUG III).

Other settings for rehabilitation include outpatient facili-
ties. Some cities have Certified Outpatient Rehabilitation Facili-
ties (CORF). Medicare also pays for home-health based rehabil-
itation to “homebound” patients. Services must be prescribed
and recertified every 60 days. Home health is also under pros-
pective payment, using the Outcome and Assessment Informa-
tion Set (OASIS).

Medicare Health Maintenance Organizations (HMO) are
required to provide at least the same options for rehabilitation
as standard Medicare. However, there is evidence that some
HMO shift resource use to lower levels of care, with poorer
outcomes.10

TEAM WORK

Rehabilitation is provided by a number of different disciplines
working together as a team (See Table 41.2). In inpatient set-
tings, there is often an interdisciplinary team, where team mem-
bers meet regularly to discuss the cases and plan the care of the
patient. In most other settings, the members of the multidis-
ciplinary team work with the patient individually and com-
municate with one another through the medical record or by
electronic means. There is little empirical evidence of the value
of one type of team over the other.

Primary care providers often have interactions with reha-
bilitation providers. A physician’s approval is usually required
for approval of rehabilitation services. Team members need
to practice good communication to deliver the best outcomes
for their patients. It is important that each show respect for
the expertise provided by the other. Interdisciplinary team care
depends on asking questions, challenging each other’s assump-
tions and having a professional interchange.

Medical rehabilitation equipment prescriptions require
physician certification for reimbursement. Certain items, such
as orthoses, wheel chairs, and prostheses usually require the
evaluation by a rehabilitation therapist, orthotist (when appli-
cable) and a physiatrist to ensure proper utilization and fit of
the device. The most important member of the team – the
patient – must agree to the use and value of the device.

The team should work to create a rehabilitation plan which
includes measurable goals. The patient and the family must be
involved in the setting of these goals. Regular updates should
be provided, with note of progress towards those goals. The
physician should carefully evaluate the initial goals to ensure
they have a reasonable chance of being achieved. In general, the
newer and less severe the disability, the greater the likelihood

Table 41.2. Members of the Rehabilitation Team

Primary Physician Social Worker

Rehabilitation nurse Rehabilitation counselor/
psychologist

Occupational therapist Psychiatrist

Physical therapist Pharmacist

Speech and language pathologist Orthotist

Nutritionist Recreation therapist

Physiatrist (specialist in Physical Medicine and Rehabilitation)

of a goal being achieved. Long standing functional deficits are
unlikely to be improved significantly in rehabilitation.

If the patient stops progressing, it is important to discuss
why that might be. Beware of a too sudden acceptance of a
statement that the patient has “plateaued.” Failure to progress
could result from untreated medical conditions, poorly man-
aged pain, unrecognized depression, or drug side effects. The
physician, nurse practitioner or physician assistant should care-
fully conduct a new assessment of the patient before determin-
ing rehabilitation interventions should cease.

ASSISTIVE DEVICES

Mobility

Devices to promote safer or more independent mobility are
the most common form of assistive device. All devices must be
seen as acceptable to the patient or the device will not be used.
A properly fitted walker is not useful if the patient keeps it in
the closet. Canes, walkers, crutches and wheelchairs come in a
myriad of types and many have very specialized uses. In general,
an evaluation of the patient by a physical therapist should be
considered before prescribing any of these. All devices must be
properly sized to fit each patient. The handles of canes, walkers
and crutches should be set at the height of the patient’s greater
trochanter. Generally this is measured from the floor to the
bend of the wrist, with the patient’s arms hanging loosely at
the side, or with the arm bent at 20 to 30 degrees when holding
the cane at the side (Figure 41.1).

Canes are useful when minimal additional support is
needed. Single point canes are inherently unstable and no more
than 15%–20% of body weight should be applied to them. The
cane should be used on the side opposite to the problem. For
example, a person with arthritis of the right hip would hold the
cane in the left hand. The cane is advanced when the opposite
foot swings forward. Canes are especially helpful for persons
with neuropathy because the cane provides additional propri-
oceptive input through the upper extremities, which are gener-
ally less affected in neuropathy, and by creating a 3-point base
of support. Three- or four prong canes are often preferred by
patients because they stand up when not being used and more
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Figure 41.1. Proper fitting of a cane. The cane should just reach the
greater trochanter. A measurement can be made from the floor to
the bend of the patient’s wrist.

weight can be applied to them. However, the multiple prongs
can lead to instability in uneven surfaces, such as outdoors.
(Figure 41.2).

Crutches are not often used in geriatric rehabilitation. They
may be difficult to control for a frail older person, brachial
plexus injuries can occur from improper fitting or use, and
wrist or hand arthritis may interfere with their use. Forearm
support attachments can be added when hand arthritis prevents
use of the standard handles.

There are numerous types of walkers, each of which have
specific uses. They are often prescribed for those with poor bal-
ance and coordination, weakness, and weight-bearing restric-
tions. All walkers provide a very wide base of support. Pick-
up walkers (no wheels) are used primarily after major lower
extremity surgeries. They promote an abnormal and inefficient
gait. Front-wheeled walkers are helpful with weakness and poor
balance. A somewhat more normal gait occurs, but turning and
maneuvering is often compromised. They provide dual protec-
tion for patients with Parkinson’s disease – the absence of rear
wheels lessens the risk of festination while the forward body
position prevents backward instability. Three- or four-wheeled
walkers (“rollators”) promote a much more efficient gait and

are often seen as more desirable by the patient. They are, how-
ever, less stable than front-wheeled walkers and cannot accept
significant body weight being applied. They usually have brakes
which can be set and a seat for rest periods. Baskets are often
added to allow carrying objects. Patients must have good hand
function to actuate the brakes and good sensory and cognitive
function to use the walker safely. The three-wheeled walker is
useful when the patient must frequently move it in and out of
a car (Figures 41.3 & 41.4).

Wheelchairs can be used just for transporting patients or for
self-transportation. The standard hospital transport wheelchair
should not be used by patients for self-transportation. The
proper wheelchair includes customization of height and width,
presence of foot rests, back height and style, seating surface,
and wheel type. Armrests must be removable if the patient
needs to make transfers from the bed to the wheelchair using a
sliding board. Brake handle extensions are sometimes required

Figure 41.2. Four-prong cane. This device is used when the patient
must place additional weight on the cane.
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Figure 41.3. Pick-up walker with forearm rest attachment. The arm
rest attachment is used when patients have arthritis or weakness in
the wrist.

if the patient has arthritis or weakness. Because of all these
considerations, a physical therapist evaluation to evaluate the
patient’s needs and prescribe the correct combination of fea-
tures is required (Figure 41.5).

Many older patients ask their physicians for power-operated
wheelchairs and scooters. In addition, direct-to-consumer
advertising may influence patients to ask for them. A diffi-
cult balance of benefits and risks must be addressed. Unneces-
sary use of a powered vehicle may lead to worsening strength,
endurance and balance. On the other side, the use of such a
device may lead to greater social involvement and improved
quality of life. Ideally, unless the patient is truly unable to man-
age mobility with standard devices, they should be used only for
negotiating longer distances and the patient should use other
devices for household mobility. In addition, sensory and cogni-
tive problems may lead to unsafe usage. If a powered-wheelchair
or scooter is to be prescribed the patient should receive training

in its use, and the equivalent of a “behind-the-wheel” drivers
test.

Self-Care Devices

There are a large number of devices which can be used to
assist in activities of daily living. It is not acceptable to simply
provide the patient with one or more of these tools. The patient
should receive instruction in their proper use. Usually it is the
occupational therapist who provides this training.

Tools which can be used to dress more independently
include dressing hooks, sock donners, long-handled shoe
horns, “reachers” (a mechanical extension used to pick up
objects on the floor or in high cabinets), and clothes hooks (Fig-
ures 41.6, 41.7 & 41.8). Bathing devices include long-handled
brushes, mirrors that are tilted towards the floor for people
who do personal grooming in a wheelchair, shower hose exten-
sions, and either tub seats (for those persons with adequate
balance and stability) or tub benches (for patients who need
an extra measure of safety). Toilet adaptations include a raised
toilet seat for persons with weak hip extensors, or arm attach-
ments to the toilet (“Versaframe”) (Figure 41.9). There are a
number of devices useful in the kitchen, such as levers to assist

Figure 41.4. Four-wheeled rolling walker (Rollator). This walker pro-
vides for the most normal gait.
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Figure 41.5. Special fitted wheelchair. A seat and back designed to
prevent pressure sores and promote proper positioning.

with opening jars, a variety of adapted eating utensils (rocker
knives, swivel spoons, utensils with built-up handles), and spe-
cial plates and plate guards (Figures 41.10, 41.11 & 41.12).
Medicare generally covers personal adaptive equipment.

Figure 41.6. Dressing hook. A simple tool that can be used to pull
off socks or help in putting on shirts.

Figure 41.7. Reacher used to reach up to objects in a cabinet or pick
things up from the floor.

Housing modifications are also important in rehabilita-
tion. Doors must be wide enough to accommodate walkers and
wheelchairs. Ideally the home should be on a single floor. If a
ramp is needed to enter the house, the length of the ramp is
generally 12 inches of run for every one inch of rise. Hence,
a set of stairs 4 feet high would require a ramp 48 feet long.
Bathrooms often need to be modified to allow independent use
of the tub or access to the sink, particularly if the patient uses a
wheelchair for mobility. Similarly, the kitchen may need modi-
fications. For patients with limited endurance, a high stool to sit
on while preparing food or cleaning dishes is helpful. Medicare
generally does not cover housing modifications and many older
people with disabilities may need to seek alternative accessible
housing.

REHABILITATION OF COMMON
GERIATRIC PROBLEMS

Stroke

Stroke is the most common condition for which older people
receive medical rehabilitation services. Over 700,000 Americans
have a stroke each year.11 Early interventions (such as throm-
bolytic therapy) to limit the acute stroke may be beneficial, but
may not be appropriate in very old patients. In addition, many
older patients present too late (>3 hours after onset) to benefit
from such interventions. Forty percent of stroke patients are left
with moderate functional impairment and 15% to 30% with
severe disability.12 Hence, rehabilitation is the most important
intervention.

A number of studies have shown that stroke rehabilita-
tion units provide better outcomes than routine medical care.
In general, the more intensive the rehabilitation program, the
better the outcome.13,14,15 Some studies have shown improved



Rehabilitation in Older Adults 453

Figure 41.8. Button hook. The loop is passed through the button hole, then hooked over the button and pulled
through.

Figure 41.9. Arm attachments for the toilet. Allows those with weak
hip extensors to push up with the arms to rise from the toilet.

Figure 41.10. Rocker knife. Allows for cutting food with one hand.

Figure 41.11. Spoon with built-up handle. Used by persons with
weak hand strength.

Figure 41.12. Plate guard. Assists with scooping food onto the spoon
or fork.
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Table 41.3. Predictors of Positive Rehabilitation Outcomes
in Stroke

Less severe paralysis

Little neglect

Able to follow more than a single step command

Less receptive aphasia

Good cognition

Less sensory deficits

outcomes in skilled nursing facilities that are rehabilitation
oriented.16 These improved outcomes are reductions in mortal-
ity, and ADL dependency. The positive effects appear to extend
to those over age 75, and are more likely seen when the rehabil-
itation services are targeted to those with intermediate severity
of deficits. Long term costs savings and lessening burden on the
family have also been demonstrated in studies.17

Often it is difficult to predict shortly after the stroke whether
the patient will benefit from rehabilitation. Those likely to
improve and be more independent are shown in Table 41.3.
Neglect is the absence of awareness, usually from a right pari-
etal lobe stroke. It is not a lack of sensation. It can be detected
by using the technique of “double simultaneous stimulation.”
In this test, the examiner independently assess light touch sen-
sation on each side of the patient’s body, then, without warning
the patient, simultaneously stimulates both sides of the patient’s
body at the same time and asks which side is felt. The patient
with intact sensation, but neglect will report he (or she) feels it
only on the side without neglect. Patients in rehabilitation need
to be able to follow directions to participate in exercises and
learn new methods for doing activities. A person with a pro-
ductive aphasia (motor or Broca’s aphasia) may have difficulty
speaking but usually can understand instructions. With recep-
tive aphasia (sensory or Wernicke’s aphasia), the person often
cannot understand instructions, making rehabilitation train-
ing difficult. Cognition is very important, but the question is
what is “good enough” to participate? There are no agreed
upon standards but the usual geriatric assessment of cogni-
tion using the Mini-Mental State Exam will suffice. Patients
with mild levels of dementia have been shown to make gains
in rehabilitation.18 While patients often focus on motor func-
tion recovery (e.g., walking) as a sign of improvement, sensory
function probably plays a bigger role in achieving independent
activities.

Recovery of lost function in stroke is a combination of natu-
ral recovery processes, improvements produced by the rehabil-
itation process, and adaptations made by the patient to be more
independent using newly learned techniques and equipment.
There are generally three time periods that signal the course of
improvements. By one week after the stroke most people who
recover already show some significant improvement. If there
has been no motor or sensory improvement by 1 week, the
prognosis is more guarded. By one month 70%–80% of native

neurologic recovery is complete. Of course, the patient still
may make many gains in independence through the training
process. After six months virtually all motor recovery is com-
plete. Swallowing dysfunction, speech capabilities, and sensory
function may gradually improve over a considerably longer
time.

Many team members are involved in a stroke rehabilitation
program. The nurse is perhaps the most important member of
the team. In addition to providing primary nursing services,
he or she ensures secondary complications don’t develop (e.g.,
preventing pressure sores by frequent turning and skin care),
ensures techniques learned in therapy are practiced, providing
range of motion (ROM) exercises, training family members
care-giving skills, and patient education. Nursing staff are also
involved in preventing and treating common bowel and blad-
der problems, such as incontinence or urinary retention. Foley
catheters should be removed as soon as possible to facilitate
mobility and practice at ADL. Full discussion of incontinence
and bowel problems is found in chapters 25 and 26. The phys-
ical therapist works with the patient to improve sitting and
standing balance, strengthening and conditioning, testing and
extending ROM, mobility training, and fitting and teaching the
patient use of orthoses.

ADL training, teaching the patient the use of assistive
devices, and cognitive training are the purview of the occu-
pational therapist. A speech and language pathologist is often
involved to conduct a swallowing assessment, dysphagia reha-
bilitation, and provide language and communication train-
ing. Because of the high incidence of post-stroke depression,
the services of a rehabilitation counselor or psychologist are
invaluable. They assist the patient with adjustment to disability,
depression management, and cognitive assessment. The social
worker may provide counseling, assessment of social support
needs, referral to community resources, and discharge plan-
ning. Finally, the physician must closely manage the patient’s
medical conditions and pay particular attention to reducing
the chance of further strokes by risk reduction interventions,
such as controlling blood pressure or hyperglycemia, evaluat-
ing the need for lipid lowering agents, and making decisions
about anticoagulation.

The stroke patient is at great risk for the development of
secondary complications and all members of the team must be
vigilant to prevent them from occurring. Pressure sores start
within two hours when the person is completely immobilized.
Frequent turning, avoiding elevating the head of the bed and
pulling the patient across bed sheets, and close, regular observa-
tion of the skin is needed. Contractures are a fixed shortening of
the muscles and tendons, due to lack of movement. They begin
early in the course and must be prevented by doing passive range
of motion exercises. Once the person has been trained, he or
she can self-administer these exercises. Deep venous thrombo-
sis is a concern as long as the person is not walking. Probably
the majority of stroke survivors have some DVT. Subcutaneous
low-dose unfractionated, or low-molecular weight heparin, are
probably the most effective treatments but have a risk of caus-
ing bleeding. Aspirin may be used when anticoagulation risk is
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too high. Intermittent compression is also useful but interferes
with mobility. Deconditioning sets in whenever someone is not
regularly exercising. A gradually rising morning heart rate may
be an early indication. Exercise is the treatment. Subluxation
of the shoulder may occur naturally after a stroke, but is pro-
moted when the hemiparetic arm is pulled on or left to lie under
the person’s body. Regular range of motion keeps the shoulder
limber and subluxation will usually remit if the person regains
muscle tone in the shoulder. Depression occurs in up to 70%
of dominant hemisphere strokes. Assessment is more difficult
in the presence of aphasia and sometimes patients, family and
providers believe that depression is a normal consequence of
going through such a major loss in life. However, depression
adversely affects outcomes, and treatment has been shown to
improve outcomes.19 The evidence for the prevention and man-
agement of stroke complications is discussed in the VA/DOD
Stroke Rehabilitation Guidelines.20

Specific rehabilitation interventions for stroke have been
the subject of two major evidence-based reviews. The most
recent, developed by the Department of Veterans Affairs and
the Department of Defense, reviews initial assessment and reha-
bilitation treatment in both inpatient and outpatient settings.20

Recommendations with Level I evidence include the delivery of
post-stroke care in a multidisciplinary rehabilitation setting or
stroke unit, early patient assessment via the NIH Stroke Scale,21

early initiation of rehabilitation therapies, swallow screening
testing for dysphagia, an active secondary stroke prevention
program, and proactive prevention of venous thrombi. Stan-
dardized assessment tools should be used to develop a com-
prehensive treatment plan appropriate to each patient’s deficits
and needs. Medical therapy for depression or emotional lability
is strongly recommended. A speech and language pathologist
should evaluate communication and related cognitive disorders
and provide treatment when indicated. The patient, caregiver,
and family are essential members of the rehabilitation team and
should be involved in all phases of the rehabilitation process.
These recommendations build upon the earlier stroke reha-
bilitation guidelines published by the Agency for Health Care
Policy and Research in 1995.17

Traditionally, rehabilitation for stroke was seen as primarily
oriented to prevention of secondary disabilities while natural
recovery occurred, and in teaching the patient new methods
for conducting ADL and IADL with the residual disability.
However, there is some evidence that aggressive therapeutic
interventions may facilitate recovery of neurologic function.
The Bobath approach is based on the theory of propriocep-
tive neuromuscular facilitation which is used to restore motor
control.22 One of the newest techniques is constraint-induced
therapy, whereby the patient’s functional extremity is prevented
from being used in order to force use of the affected extrem-
ity. In animal models, this type of intervention has produced
biologic evidence of neural regeneration. A randomized trial is
underway to investigate its utility in humans.23 Another new
technique being tested is using suspended body weight sup-
port to provide gait training on a treadmill. The patient does
not have to fear falling. A recent Cochrane review found no

Figure 41.13. Polyethylene ankle-foot orthosis (AFO). Useful for per-
sons with foot drop or weakness after a stroke.

statistically significant effect of treadmill training but individ-
ual randomized trials have shown benefits.24 Finally, electri-
cal stimulation is being studied to determine whether motor
recovery can be facilitated. In summary, it is clear that physical
therapy interventions are beneficial in stroke recovery, there is
insufficient evidence to say that any one approach is preferable
over others.25

Orthotics, sometime called braces, are often needed by
stroke patients. An orthotic is named according to the joints
it crosses. The most common type of brace used after stroke
is an ankle-foot-orthosis (AFO). There are two major types of
AFO – a polyethylene, molded plastic brace and a metal AFO
(Figures 41.13 & 41.14). They help to stabilize the ankle joint,
including ankle plantar flexion and dorsiflexion, and medio-
lateral stability at the ankle. In addition, AFOs provide exert
an influence on the knee during ambulation because of their
effect on the ankle. Extension of the knee is facilitated by plan-
tar flexion of the ankle and dorsiflexion of the ankle leads to
flexion of the knee. During gait and weight bearing, AFOs exert
effects on the knee, foot, and ankle, and have been shown to
decrease the incidence of ankle contracture in patients with
hemiparesis.26

The molded AFOs are often preferred by patients because
they are easier to don and do not “look medical.” A metal
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Figure 41.14. Metal ankle-foot orthosis (AFO). Used for persons
needing support for ankle instability.

AFO may be prescribed if there is neuropathy because there are
fewer points on skin contact or spasticity. However, the choice of
which type would be guided by the patient’s physical disabilities
and a physical therapist, orthotist, and often a specialist in
physical medicine and rehabilitation is usually need to choose
the correct device. Some older patients are reluctant to switch
from one type to the other if they are used to using it, in spite
of the medical indications.

Upper extremity splints are sometimes used to control
position in a paralyzed extremity. Unlike orthoses, they don’t
directly enhance function. However, in order to prevent flexion
contractures of the fingers or wrist, a volar splint may be pre-
scribed for use during sleep. The occupational therapist usually
makes this recommendation.

Spasticity is a common complication of stroke and can sig-
nificantly impede functional ability. Fortunately, many patients
progress out of a spastic phase. It is sometimes alleviated by
simple repositioning. Lower extremity spasticity may actually
facilitate walking. Still, a significant number of stroke survivors
will have spasticity of the affected muscle groups. Stretching
and range of motion exercises are often very helpful. Tradition-
ally, this complication was treated with centrally acting med-
ications such as benzodiazepines or baclofen. But these often
cause sedation or confusion in older patients, and were not very
effective in spasticity due to stroke. More recently, botulinum
toxin injections, performed by a physiatrist, are sometimes
useful.

Dysphagia

Swallowing problems are common sequelae of a stroke. The
patient usually exhibits a “wet hoarseness” whereby a gurgling
sound may be heard while talking. The patient often complains
of coughing while eating, and especially when drinking liquids.
The evaluation begins with a bedside evaluation by the speech
and language pathologist by observing the patient attempt to
swallow small amounts of liquids. If the patient can swallow,
they should be encouraged to have a normal diet. Routine use
of supplements has not been supported by randomized trials
and may actually increase the risk of death.27

If there is concern, an endoscopic or radiographic eval-
uation of swallowing function will be obtained. If there are
problems swallowing the major concerns are obtaining ade-
quate nutrition and hydration, prevention of aspiration, and
medication administration.

One of the difficult questions in dysphagia is the use of arti-
ficial nutrition and hydration through a feeding tube. Feeding
tubes do not prevent aspiration but they do facilitate delivery of
nutrients. The critical decision is what is the goal of care? Often,
the decision about a feeding tube must be made relatively early
in the post-stroke course. The amount of functional recovery
that will occur is uncertain in the early stages, but malnutrition
and dehydration reduce the chance of successful rehabilitation
outcomes. On the other hand, it is not clear that feeding tubes
significantly improve outcomes in stroke.28 Most patients are
willing to accept a feeding tube if the duration of use is expected
to be short and the goal is improvement in functional abilities.
Later, if swallowing function does not return, a decision can be
made whether to maintain the tube based upon the patient’s
goals of care.

HIP FRACTURE

Hip fractures are the most common traumatic cause leading to
rehabilitation interventions. The incidence of hip fractures is
1289 per 100,000 by age 80 years.29 Two main types of fractures
occur: 1) intracapsular, which include fractures of the femoral
neck in the subcapital or transcervical areas, and 2) extra-
capsular, which include intertrochanteric and subtrochanteric
fractures. Early repair is associated with reduced mortality and
complications, but only if the patient is medical stable when
undergoing surgery. Hence, patients should be quickly stabi-
lized medically before proceeding to the surgery suite.30 Anti-
biotic prophylaxis should be provided to all patients.

Type of surgery is determined by type of fracture, though
post-surgical exercise recommendations by orthopedists often
vary widely. Recent evidence that early ambulation also leads to
better outcomes, even with “pins.” Patients who have compres-
sion screws or implanted hip arthroses can usually be allowed to
weight bear fully by the second post-operative day. In general,
older patients should be told to weight bear to their tolerance
for pain.31 Very few older people can “toe-touch” weight bear.
The only time weight bearing should be restricted is when
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the repair is unstable. These patients have a high risk of never
walking again.32 Physical therapy has been shown to affect out-
comes and should start early, even before full ambulation is
allowed. Long-term outpatient therapy can improve physical
function and reduce disability.33

From the geriatric care provider’s perspective, the post-
operative rehabilitation period is the most important. The
patient must be carefully monitored for delirium, which occurs
in up to 65% of patients. It is often difficult to recognize
when the patient is presenting with a withdrawn and apathetic
appearance, and the patient may be mistaken for having low
motivation to participate in rehabilitation. Adequate control
of pain will both lessen the risk of delirium and improve the
patient’s ability to participate in exercise.34 Patients who have
had a hip replacement must be taught to make safe transfers
and bed positions, as hip flexion greater than 90 degrees and
significant adduction of the hip can lead to dislocations. In spite
of the fact that most hip fractures in older patients are related
to osteoporosis a surprising number of patients are not treated
for this condition.35 No patient with a hip fracture should
leave the hospital without an assessment for the presence of
osteoporosis and a decision about whether treatment should be
offered.

AMPUTATION

Amputations are common complications of diabetes, periph-
eral vascular disease and neuropathy in older persons. The
incidence is 50–100/100,000 hospital admissions. From a func-
tional standpoint a below-the-knee (BK) amputation is prefer-
able over an above-the-knee (AK) amputation. The energy cost
of walking with a BK prosthesis is 35% increased over normal
walking. While significant, most elderly patients can tolerate
this increase in energy costs. Hence, the vast majority of older
patients with unilateral BK amputation regain independent
ambulation with a prosthesis. On the other hand walking with
an AK amputation requires 80–100% increased energy cost.
Few elderly patients with an AK amputation regain indepen-
dent ambulation even with a prosthesis.

If the amputation is elective, pre-operative education and
training is important. The patient can learn range of motion
and quadriceps strengthening exercises. This is very important
to prevent the development of flexion contractures of the knee,
which may interfere with later use of a lower extremity prosthe-
sis. Upper body strengthening can also start before the oper-
ation. It’s helpful to start bicycle training or upper extremity
ergometer training to improve cardiovascular status. If patients
can tolerate it, having them lie on their stomach will help extend
the hips and knees and prevent flexion contractures.

A temporary prosthesis is often fitted very soon after
surgery to promote ambulation and prevent deconditioning.
The patient must receive training in stump care, wrapping, and
transfers. After six or more weeks, once the stump has healed,
the older patient is often provided a permanent prosthesis.
Almost all older patients will also need training in the use

of a wheelchair for traveling longer distances. Stump care is
part of patient education and chronic disease self-management
training. Successful adaptation to use of the prosthesis is asso-
ciated with careful attention to stump care.

There are some relative contraindications to the provision
of a prosthesis. Persons with such poor cognition that they can
not learn how to safely manage their stump and don their pros-
thesis should probably not be provided one. Those with severe
deficits in sensation, or those with severe arthritis or peripheral
vascular disease in the contralateral leg may develop serious
complications when using a prosthesis. Flexion contractures of
the hip or knee will also prevent use of a prosthesis. It is very
important to check for its development using direct observa-
tion and measurement of extension with a goniometer. When
lying in bed, it’s very easy to think the knee is fully extended
when it is not.

PARKINSON’S

The evidence that physical therapy interventions are useful
in the routine care of patients with Parkinson’s disease is
slim.36 However, PT evaluation can be helpful in determin-
ing equipment needs and training the patient in proper use
of a walker and a home exercise program.37 Training may also
help with movement initiation and counter acting the flexed
posture.38,39 It is important to choose assistive devices care-
fully. For instance, one probably would like to avoid the use of
canes, non-wheeled pick-up walkers, and perhaps even four-
wheeled walkers. Because of the flexed and internally rotated
posture of the upper extremities, canes can cause tripping. Pick
up walkers may promote retropulsion, while 4-wheeled walkers
may allow the patient to walk too fast if there is festination. A
front-wheeled walkers is probably the best mobility device as it
forces the patient to keep the center of gravity forward (thereby
preventing backwards falls) but also provides enough drag to
prevent festination. Recently, evidence has shown that regular
exercise may prevent decline so all patients should be encour-
aged to exercise regularly.40 A recumbent stationary bicycle is
a useful device as it is safe, provides good cardiac stimulation
and the circular movements are conducive to balance.

Other rehabilitation therapists may have a role in helping
people with Parkinson’s disease stay independent. An occu-
pational therapy home consultation may be helpful for home
modifications. Whether speech therapy is helpful in Parkinson’s
disease is controversial.

SUMMARY

Rehabilitation is the process for helping older persons with
disability regain lost function or enhance declining abilities.
It should be considered in any situation where the older per-
son has experienced a change in functional abilities. It usually
requires two or more multidisciplinary team members. Medi-
care reimbursement is available for rehabilitation interventions
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as long as the patient can demonstrate improvements in func-
tion as a result of the treatment.
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42
Community-Based Long-Term Care

Nasiya N. Ahmed, MD, Randal W. Scott, MSW, MBA, Mindy J. Fain, MD

Community-based long-term care encompasses a wide array
of medical and nonmedical diagnostic, preventive, therapeu-
tic, rehabilitative, personal, social, supportive, and palliative
services in a variety of settings for individuals who have lost
some capacity for self-care because of a chronic illness or
physical, cognitive, or emotional impairment.1 Some of the
support services allow the patient to remain at home (includ-
ing adult daycare, home health services, home medical care,
and telemedicine), whereas other services require a change
of residence (such as assisted living, adult care homes, and
continuing-care retirement communities). The goal of care is
to build on interprofessional expertise and teamwork to pro-
mote the optimally independent level of physical, social, and
psychological functioning in the least restrictive environment.

In 2003, approximately 7 million older adults (aged 65 years
or older) needed some form of long-term care. During the past
several years, there has been a trend toward community-based
services, moving away from institutional care such as nursing
homes. Most patients with chronic health problems prefer to
remain at home or in a homelike setting, and only approxi-
mately 20% of older adults who require long-term care reside
in nursing homes. This shift was formalized by the Olmstead
Decision (July 1999) in which the U.S. Supreme Court upheld
the right of individuals to receive care in the community instead
of in an institution whenever possible.2

Community-based long-term care services involve attend-
ing to the patient’s medical and psychosocial needs, bring-
ing together those services necessary to maintain or improve
the patient’s clinical status, preventing acute exacerbations of
chronic illness, and avoiding unnecessary and costly emergency
room visits and acute hospitalizations. The services include
assistance with activities of daily living (ADLs) and instrumen-
tal activities of daily living (IADLs). In addition, the care seeks
to maintain the patient’s safety and provide comfort and assur-
ance. It may entail hands-on or supervisory human assistance,

assistive devices, and technology such as computerized medi-
cation reminders and emergency alert systems.

Case/care managers are often the point of entry to in-home
and community-based services and are responsible for the
determination of the patient’s needs. Case manager services
may be provided by the physician, nurse, social worker, private
consultant, or the patient. A key component of such man-
agement involves a review of an individual’s socioeconomic,
environmental, psychological, and physical health challenges,
and the development of a care plan for services or treatment.
Comprehensive geriatric assessment, a multidimensional and
multidisciplinary process, embodies a formal approach to opti-
mize matching the patient’s needs with available resources and
to provide effective and quality care. The areas to identify, in
determining level of care or resources needed, are outlined in
Table 42.1.

The role of the physician in long-term care is vital because
these patients are among those with the greatest need for qual-
ity medical services. Whether or not the physician assumes
the formal role of the case manager, he or she will most likely
be responsible for authorizing and supervising complex med-
ically necessary plans of care, advocating for the patient, and
promoting a collaborative interdisciplinary team effort. Physi-
cians play an essential role in certifying patient eligibility for
Medicare-funded home health care (HHC), including nursing
care, rehabilitative therapies, and hospice care. Medicare has
assigned billing codes specifically for physicians who coordi-
nate long-term care services under Medicare. Physicians also
provide a critical consultative function for community-based
services funded by other sources.

Formal community-based long-term care may be more
cost-effective than institutional care, although this has not
been proven.3 Community-based care enables elderly persons
with disabilities to live more independently and may reduce
the probability of institutionalization; however, the downside
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Table 42.1. Useful Assessments to Determine the Level of
Care or Resources

Domain Areas to Be Evaluated

Function ADLs

IADLs

Medication use and adherence

Cognition Mental status

Decision-making capacity

Health literacy

Psychosocial Mood

Culture, beliefs, and preferences

Nutritional Access to food, assistance with preparation

Caregiver Availability and willingness to perform tasks

Types of tasks required

Physical health and emotional capability

Environment Safety for patient care, including electricity
and fire safety

Comfort and functionality, including
needed adaptations

Community Access to emergency services

Availability of supportive resources

Financial Available funding (private or public)

Impact on family

Adapted with permission from Medical Management of the Home
Care Patient: Guidelines for Physicians. (1998). American Medical
Association. Chicago, IL.

is that some communities only offer an incomplete continuum
of care, potentially leaving the patient isolated and vulnerable.

HOME CARE

Home care is defined by the American Medical Association
as “the provision of equipment and services to the patient in
the home for the purpose of restoring and maintaining his or
her maximal level of comfort, function and health . . . and is a
collaborative effort of the patient, family, and professionals.”4

Home care includes a wide array of services: HHC, home med-
ical care, telemedicine monitoring, technologically intensive
services, hospice care, and long-term supportive care, such as
home-delivered meals.5 Between 5% and 10% of all patients in
a typical medical practice receive home care services.

HHC is among the fastest growing service industries in the
United States. Medicare skilled HHC was initially designed to
provide acute and postacute care following hospitalization, but
the industry exploded through the 1990s because of liberal-
ization of the benefit, a rapidly aging population, and pres-
sures on hospitals to discharge patients early under prospective

payment. The 1997 Balanced Budget Act limited Medicare
spending by refocusing goals of care and services; as a result,
reimbursement to home health agencies was dramatically
reduced.

HHC includes skilled nursing care, health monitoring,
dispensing of medications, physical and other rehabilitative
therapies, personal care, homemaker services, and instructing
patients and family members about correct patient care. With
recent technological advances, HHC diagnostic and therapeu-
tic procedures may include intravenous antibiotics, transfu-
sions, chemotherapy, dialysis, enteral and parenteral nutrition,
and mechanical ventilation. The use of telemonitoring systems
offers the options of telehome care and “electronic house calls”
that may assist with specialized chronic disease management
programs. HHC may be provided by one of the 6,900 Medicare-
certified home health agencies (in 2003) or other agencies.

The older patient in need of HHC often has complex med-
ical problems and functional impairments. The indications for
a patient referral include advanced age, frailty, multiple comor-
bidities, frequent emergency room visits or hospitalizations,
functional disability, or impaired psychosocial functioning. A
series of assessments is required to determine medical neces-
sity, including the acuity of the problem, underlying comor-
bidities, the severity of the patient’s functional disability and
homebound status, and potential interventions. This process
includes a determination of the appropriate level of care and
services, and the patient and/or caregiver’s ability to implement
the plan of care.

HHC reimbursement options include Medicare, Medicaid,
private insurance, managed care, the Older Americans Act, and
self-paid. Medicare-covered services are part-time, intermit-
tent, skilled services that are limited to homebound patients.
This care must be ordered by a physician, provided by a nurse,
physical therapist, or speech therapist, and must be appropri-
ate to the patient’s illness and/or injury. Other services, such as
those provided by a social worker or home health aide, may be
reimbursed but only when the patient is receiving care from one
of the three core skilled services. Reimbursement models other
than Medicare may include considerations of cost-effectiveness,
patient prognosis, and the opportunity to achieve certain out-
comes of care. This may include care for patients who are not
homebound, but who require services such as infusion therapy.

Most primary care physicians will be involved in the cer-
tification and oversight of complex home care plans for their
homebound patients. Medicare policy requires that the skilled
HHC service must be determined to constitute “reasonable
and necessary care,” and the goals of care must be defined. The
physician is required to determine the frequency and duration
of skilled services. The ability of the patient and caregiver to
learn and carry out certain tasks is critical, and the physician
should include the expertise of the HHC nurse and other inter-
disciplinary team members in the determination of the plan of
care.

The efficacy of HHC in specific prevention and assess-
ment programs is well known, including optimizing home
safety, enhancing education, and in the identification of
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common geriatric issues that would otherwise go unrecog-
nized.6 Additionally, a wide range of home-based interdisci-
plinary programs has been developed to optimize the manage-
ment of patients with advancing chronic illness, and there is
evidence that specifically targeted programs can improve out-
comes for high-risk conditions such as congestive heart failure.7

A recent study examined the long-term beneficial effects of team
home-based intervention for a heterogeneous group of chron-
ically ill patients, demonstrating fewer hospital admissions and
reduced health care costs.8 Although evidence concerning the
effectiveness of HHC is accumulating, further investigation is
needed.

Home medical care refers to the provision of medical care
by a physician or other primary care provider, such as a physi-
cian’s assistant or nurse practitioner, in the home as part of an
ongoing office-based practice, a hospital-based program, or a
free-standing practice. The categories of intervention include
preventive, diagnostic, therapeutic, rehabilitative, and long-
term maintenance. Indications for a home medical visit include
advanced age, multiple comorbidities, homebound status with
impaired functioning, frequent emergency department visits or
recurrent acute hospitalizations, and determination of patient
values and goals of care.

The number of homebound elders with difficulty accessing
primary medical care continues to rise, and their care is dis-
proportionately managed in the emergency room or the acute
care setting. These vulnerable, elderly, homebound patients
may receive care at home through home visits or “house calls.”
Although house calls are now more financially feasible for clin-
icians, few physicians provide home care because of perceived
poor reimbursement, time-inefficiencies, and concerns about
safety, liability and legal issues, and lack of equipment.

There are a few examples of successful home-based pri-
mary care programs embedded in academic medical centers,
including the Mt. Sinai Visiting Doctors Program established
in 1995, which is recognized for its leadership in teaching,
research, and clinical care.9 Other models of home-based pri-
mary care programs, including affiliations with community
health systems and visiting nurse associations, have demon-
strated improvements in medication and health management,
improved patient and caregiver education, decreased hos-
pitalization and emergency room utilization, and increased
satisfaction.10

The cost-effectiveness of medical home care remains con-
troversial. The VA Home-based Primary Care Program is a
national model of interdisciplinary care for homebound veter-
ans with multiple medical, functional, and psychosocial prob-
lems and is part of the continuum of Veterans Administra-
tion programs providing comprehensive and coordinated care.
The effectiveness of this program of team-managed primary
care was examined in a multisite, randomized controlled trial.
It demonstrated improved caregiver quality-of-life measures,
satisfaction with care, and a 22% reduction in hospital read-
missions at 6 months. It did not, however, substitute for other
forms of care, and resulted in 6% higher costs at 6 months, and
12% higher costs at 12 months.11 Further studies will assist in

determining the replicability of the model as well as its appli-
cation to other populations.

The recent development by the Home-based Primary Care
Quality Initiative of a comprehensive set of evidence-based
process quality indicators for homebound seniors provides a
quality framework to evaluate home-based primary medical
care.12 Despite a burgeoning homebound elderly population,
home-based primary care practices have been slow to develop
and have gained little institutional support outside of the Vet-
erans Administration system or as part of the Program of All-
Inclusive Care for the Elderly (PACE).

Hospital-at-home provides treatment of an acute medical
problem in the home by health care professionals. This alter-
native was prompted by both the need to cut medical care costs
and the high rate of functional decline, iatrogenic illness, and
other adverse events that elders experienced during acute hos-
pitalization. There are several definitions of hospital-at-home,
including blends of skilled nursing and medical services, as well
as avoidance of, or only short-term, hospitalization.

This heterogeneity precludes a clear evaluation of the
effects of hospital-at-home as compared with inpatient care.
A Cochrane Systematic Review assessed the effects of hospital-
at-home compared with inpatient hospital care, and included
22 trials representing various models of care.13 The review
noted that although clinical outcomes appeared to be the same,
and patient satisfaction at home may be higher, there was little
evidence of economic benefit, and the burden on caregivers at
home can be high.

A recent study evaluated a hospital-at-home model that
replaced acute hospital care for certain older adults with
selected acute medical problems: community-acquired pneu-
monia, exacerbations of heart failure and/or chronic obstruc-
tive pulmonary disease, or cellulitis.14 The model included daily
physician visits at home, one-on-one home nursing care for an
extended period, and 24-hour physician coverage for urgent
clinical conditions. This study suggested that hospital-at-home
can be both feasible and efficacious for older patients with com-
mon medical conditions, resulting in lower costs, fewer clini-
cal complications such as incident delirium, as well as higher
patient and family satisfaction.

HOSPICE CARE

Hospice is a palliative and supportive care program for termi-
nally ill patients and their families, with the goal of providing a
comfortable and dignified death at home. The hospice move-
ment, which began in the United States with the first inpatient
hospice opening in 1975, was a reaction to the belief that bur-
geoning technology and pursuit of a cure were interfering with
the humanitarian care of the dying patient. In 1983, the Medi-
care Hospice Benefit (MHB) was established.

The MHB was funded as a capitated system with rules for
eligibility and covered services; it serves as a guideline for hos-
pice services provided by other payers. The key elements of the
MHB are outlined in Table 42.2. All inpatient hospices that
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Table 42.2. Hospice Care Benefit Eligibility and Services

Hospice Services Provided for the Terminal
Requirements for Elected Hospice Care Benefit Illness and Related Conditions

Patient is eligible for Medicare Part A

Patient is certified by 2 physicians as having a
terminal disease with a prognosis of 6 months or
less, if the illness runs its normal course

Patient agrees to palliative care for terminal
diagnosis

Patient receives care from a Medicare-approved
hospice program

Patient elects the hospice benefit and waives all rights
to Medicare Payments for services for the terminal
illness and related conditions

Physician care

Nursing care

Volunteers

Medical equipment and supplies

Medications

Home health aid and homemaker services

Physical, occupational, speech pathology

Social worker services

Dietary counseling

Spiritual counseling and grief/loss counseling

Short-term hospital or respite care

Other reasonable services identified by team

Adapted with permission from, Hospice Payment System Fact Sheet. (2006). Medicare Learning Network,
Centers for Medicare and Medicaid Services, Nov, ICN: 006817.

accept Medicare payments are required to have a comprehen-
sive outpatient hospice service.

Today approximately 90% of patients in hospice receive
their care at home by an interdisciplinary team with expertise
in the physical, psychological, social, and spiritual needs of the
dying patient and family. Routine hospice home care is also
an option for patients residing in other places such as assisted
living facilities (ALFs), adult care homes, and nursing homes.
Although hospice care does not require a primary caregiver in
the home, additional support is often needed as death nears.
Inpatient respite hospice care is available, as well as continuous
home care for brief periods in a crisis that would otherwise lead
to an inpatient hospice admission.

On admission to the hospice program, the patient, doctor,
and interdisciplinary team develop a plan of care that identifies
the patient’s goals of care and services. Importantly, no Medi-
care regulation specifies which interventions are “palliative,”
and each hospice has its own guidelines, a decision determined
by both philosophical and financial considerations. Some con-
troversial potentially palliative treatments include parenteral
fluids, enteral feeding, radiation therapy, blood cell transfu-
sions, chemotherapy, and antibiotics.

The MHB requires that the patient have an anticipated
survival of less than 6 months. Cancer is the most common
referring diagnosis, and patients with dementia are markedly
underrepresented in hospice care. For patients with advanced
chronic disease, difficulties with prognostication often result
in late referrals by the physician. The National Hospice Orga-
nization has developed general criteria for referral for hospice,
and guidelines for prognosis in chronic disease such as heart,
pulmonary, stroke, dementia, renal disease, and liver disease.

Although very few studies have been done, research shows
that home hospice does improve quality of life. Symptoms are
more adequately controlled and patients are able to maintain a
higher level of function. They have lower scores for pain, nausea,
shortness of breath, and restlessness, and also have a higher
level of functioning and interaction with family members.15

Furthermore, studies show that when physical symptoms are
controlled, patients are able to concentrate on their emotional
and spiritual needs at the end of life.

As our population continues to age, hospice care, especially
at home, will increase in demand as an essential part of the
continuum of care. There are no federal guidelines outlining
quality-of-care measurements or requirements. The creation of
national standards, increased education regarding hospice care,
and the development of a subspecialty in palliative medicine
will improve hospice services and fully integrate it into the
health care system in this country.

ADULT DAYCARE PROGRAMS

Adult daycare programs serve a wide variety of frail and dis-
abled persons who need assistance or supervision during the
day. The program offers relief to family members or caregivers,
and allows them the freedom to go to work and handle per-
sonal business, or provides respite from the strain of caregiving.
More than 3,500 adult day centers are operating in the United
States. Half of participants have some cognitive impairment
and 59% require assistance with two or more ADLs.16 There
are three types of daycare models: a social model, a medical
model, and a special purpose model that serves the need of a
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particular comorbid illness (for example, dementia). Medical
models focus on skilled health care and rehabilitative services;
some have workshops for memory improvement and inconti-
nence.

These centers generally provide supervision, a meal and
snacks, recreation, and health care/monitoring to adults with
physical, mental, or social impairments. Participants do not
require 24-hour institutional care, yet are not capable of full-
time, independent living. Notably, most daycare services do not
offer transportation, although special needs municipal trans-
portation may be available.

Funding for adult daycare is fragmented and changing. The
sources of funding vary from fee-for-service, Medicaid, Older
Americans Act, and various state sources. Adult daycares can-
not receive funding from Medicare or Medicaid unless medical
services are provided. Because of the poor funding, adult day-
care services can be costly to the patient. Daily fees vary, but
are almost always less than the cost of a home health visit.

Although families and patients report positive experiences
with adult daycare, few studies have been done showing its
benefits. A Cochrane review showed that daycare appeared to
be more effective than no treatment when comparing mor-
bidity, mortality, and dependency; however, daycare services
were not more beneficial when compared with other com-
prehensive home elderly services.17 In stroke patients, stud-
ies have shown that daycare hastened functional recovery and
reduced outpatient visits without increasing costs; studies also
have shown a reduction in hospitalizations and institutional-
izations.18

There are no national quality measures available to bench-
mark standards for adult day services, but studies are under-
way to build a baseline of quality indicators to encourage
national comparison. Guidelines for adult daycare are avail-
able at www.aspe.hhs.gov/daltcp/reports/adultday.htm.

Residential Care Facilities

Residential care facilities (RCFs) include facilities variously
known as adult care, personal care, adult board and care homes,
or domiciliary care homes; adult congregate living facilities,
or assisted-living facilities (ALFs). RCFs were designed as less
expensive, and often more appropriate, alternatives to nursing
home placement for older persons with chronic care needs.
Although both nursing homes and RCFs provide housing and
care to elders with disabilities, a number of important char-
acteristics differentiate them, such as 1) their philosophical
orientations, 2) the knowledge and skills of workers, 3) limi-
tations on the types of services provided, 4) limitations on the
needs of the residents, and 5) the degree of regulation by federal
and state governments.

The numbers of RCFs and RCF residents are growing
rapidly. There are an estimated 45,000 RCFs serving nearly
a million people, a substantial gain from earlier estimates.19

Whereas RCFs were originally designed to serve elders with
uncomplicated needs and few medical problems, the increased

acuity level of residents in nursing homes is having a “down-
stream” impact. RCFs now commonly provide services to elders
with complicated and unstable mental and physical problems,
and many cater specifically to individuals with dementia.

Just as RCFs were designed to be different from nursing
homes, their regulation was also designed differently. Unlike
nursing homes, where the U.S. Centers for Medicare and Medi-
caid Services sets the standards that qualify a facility for federal
Medicare/Medicaid funding, states are the primary regulators
of RCFs. Across states, there are no generally agreed upon stan-
dards for care and no consensus about which RCFs should be
licensed. States establish their own requirements and may pro-
vide little oversight or protection for residents. Overall, changes
in the long-term care system have resulted in large numbers of
physically and mentally disabled elders receiving care in what
is a largely unregulated industry.

ALFs and adult board and care homes are two examples in
the continuum of Residential Care Facilities.

ALFs originally were designed to serve those who needed
care intermediate between independent living and skilled nurs-
ing facilities (SNFs.) The National Center for Assisted Living
estimates that there are approximately 33,000 assisted-living
residences housing approximately 800,000 people. ALFs may
offer individual houses, town houses, condominiums, or apart-
ments that often incorporate disability features and assistive
technology. They can be located in freestanding facilities or on
a campus with other facilities.

Assisted living traditionally has provided meals and special
diets, housekeeping, recreational, social, and educational activ-
ities, transportation, emergency help, and only limited assis-
tance with ADLs and personal care. More and more ALFs are
offering many levels of care, including more ADL and IADL
assistance, as well as nursing care. The services offered vary
from institution to institution, but laws in most states require
ALFs to provide 24-hour staff, help with ADLs and IADLs,
some health-related services, social services, recreational ser-
vices, meals, housekeeping/laundry, and transportation. Con-
sequently, ALFs are beginning to blur the line between commu-
nity and institutionally based long-term care. Generally, there
is no medical director or physician employed by the ALF.

Seniors living in ALFs usually are fairly independent, but
there are no definite guidelines. The average age of residents
in an ALF is 75 years but more than 50% of residents are
older than 85 years. Comorbidities and dependencies vary
among residents, but 25% have moderate-to-severe dementia,
33% have urinary incontinence, 51% needed assistance with
bathing, 77% received assistance with medications, 93% need
help with IADLs, and 81% need help with at least one of their
ADLs. Although these percentages seem high, they are similar
to those for patients living at home and being cared for by
family members and home services, although not as severe as
nursing home patients.20

Traditionally, assisted-living costs are not covered by Medi-
care, Medicaid, or private insurance; however, resources vary
from state to state. Fairly recently, the Deficit Reduction Act
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temporarily allowed minimal Medicaid funding for nonnurs-
ing home care including ALFs. Residency in ALFs can be costly,
ranging from $1500–$6000/month depending on the quality
and services provided.

Regulation of ALFs is relatively limited, primarily because
the facilities usually are not recipients of federal or state fund-
ing. Those regulations that exist, such as staffing, are enacted
by the states. No specific standardized measures of quality of
care are in effect yet. One study adapted the observable indica-
tors of Nursing Home Care Quality Instrument to fit residen-
tial care facilities; this showed some promise as a potential set
of guidelines on which to base quality care measurements.21

ALFs can choose to be accredited by the Joint Commission
on the Accreditation of Healthcare Organizations but few pur-
sue this. In 2001, the U.S. Senate Special Committee on Aging
commissioned a comprehensive national report that called for
widespread quality improvements in assisted living and pro-
vided guidelines for both federal and state policy and state
regulations.

Adult board and care homes are designed to serve older
adults who require supervision and some personal care, but
few onsite medical services. They are privately operated and
are often converted single-family homes. State law and local
zoning regulations determine the exact number of residents
allowed (approximately 2–20).

Board and care homes typically provide a basic room (may
be shared), meals, some assistance with daily activities, cus-
todial help (including reminders to take medications, laundry,
housekeeping, transportation), and supervision. Depending on
licensing, the home may provide assistance with ADLs (such as
bathing and grooming), dispensing of medications, dementia
care, basic nursing care, and social, recreational, and spiritual
activities. Many board and care homes are unlicensed, and
states may only infrequently monitor the licensed homes. As a
consequence, elder abuse can be an issue.

LONG-TERM SUPPORTIVE CARE

Long-term supportive care includes the many services that sup-
port functionally impaired elders in their ADLs or IADLs to
allow them to remain safely at home. Informal caregiving, the
most common form of long-term care in the United States,
is unpaid care in the home provided by a spouse, adult child,
other relative, friend, or neighbor. These caregivers provide an
estimated 80% of all home- and community-based care, and
one in five U.S. households is involved in caregiving for persons
aged 18 and older. Most informal caregivers are women, and
approximately 30% of persons caring for elderly long-term care
recipients are themselves aged 65 years or older.

Informal long-term care often demands intense effort, and
affects the physical and psychological health of the caregiver.
Especially stressful caregiving situations may increase the risk
of caregiver abuse or neglect of care recipients. Use of care-
giver support services has been shown to have positive effects,

and includes the National Family Caregiver Support Program,
support groups, and respite care. Other community-based sup-
portive services include attendant care, personal care, house-
keeping and homemaking, and home-delivered meals. Senior
Centers/Congregate Meal Sites provide older adults a support-
ive environment for socialization and recreational activities.
Most senior centers and all other congregate meal sites offer a
meal, and transportation to sites may be available.

THE PROGRAM OF ALL-INCLUSIVE CARE FOR
THE ELDERLY

Many states have requested “waivers” to pay for normally
uncovered home- and community-based services for Medicaid-
eligible persons who might otherwise be institutionalized. One
state option is known as the PACE 22 a capitated benefit that fea-
tures a comprehensive service delivery system and integrated
Medicare and Medicaid financing. In 1987, inspired by San
Francisco’s On Lok program, Medicare and Medicaid started
a demonstration program option called PACE. In 1997, the
Balanced Budget Act legislated PACE to be considered on a
state-by-state basis as a permanent Medicaid waiver provider.
PACE functions within the Medicare program as well.

Participants must be at least 55 years old, live in the PACE
service area, and be certified as eligible for nursing home care
by the appropriate state agency. While enrolled, the participant
must receive Medicare and Medicaid benefits solely through the
PACE organization. PACE benefits for all participants include
a comprehensive package of services, such as medical care,
personal care and support, meals, transportation, restorative
therapies, prosthetics and other durable medical equipment,
medications, laboratory tests, x-rays and other diagnostic pro-
cedures, acute inpatient care, nursing facility care, and other
services determined necessary by an interdisciplinary team.
PACE care is provided in adult day health centers, homes, hos-
pitals, and nursing homes. Each PACE center must have a com-
prehensive interdisciplinary team that is responsible for initial
and periodic assessments, care planning, and coordination of
24-hour care delivery.

THE VETERANS HEALTH ADMINISTRATION

The Veterans Health Administration (VHA) offers a spectrum
of geriatric and extended care services to enrolled veterans
through its 159 VHA medical centers, more than 700 ambu-
latory care and community-based clinics, 134 nursing homes,
and 42 domiciliaries. More than 90% of the VHA medical
centers provide home and community-based outpatient long-
term care programs. Among the continuum of services are the
Home-Based Primary Care Program, Contract Home Health
Care, Adult Day Health Care, Homemaker and Home Health
Aide (H/HHA), Community Residential and Domiciliary Care,
Respite Care, Home Hospice Care, and Telehealth programs.
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THE INDIAN HEALTH SERVICE

The Indian Health Service (IHS), an agency within the Depart-
ment of Health and Human Services, is an additional resource
for community-based care for American Indian and Alaska
Native elders. Although comprehensive, integrated long-term
care has not been a part of the total package of health care
provided by the IHS, local sites and Indian Health sites, both
tribal and federal, have utilized IHS appropriations to support
community-based long-term care services. For example, the
IHS Public Health Nursing and Community Health Represen-
tative programs provide skilled nursing visits, case manage-
ment, personal care, and transportation. The IHS also provides
grant funding to support the planning and implementation of
community-based long-term care by tribes and communities.23

Other community-based long-term care services are provided
by tribal area agencies on aging.

Suggested Resources: Information and Referral Services;
Federal government information for seniors, www.seniors.gov;
Healthfinder (U.S. Department of Health and Human Ser-
vices), www.healthfinder.gov/; The National Hospice and Pal-
liative Care, www.nhpco.org.
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QUALITY NURSING HOME CARE: REFORM
AND UTOPIA

The American nursing facility is an important community
resource, a refuge of last resort for those among us whose needs
exceed the capacities of our families to provide care at home.
Although often feared and reviled, the American nursing home
is a dynamic microcosm, a subculture within the broader com-
munity. Nursing homes reflect the values of the communities of
which they are a part. The call for “culture change” within the
nursing home is really a call for an examination and evolution
of the parent culture that created the nursing home in the first
place.1 If the nursing home neglects its residents, the blame
in part may be placed at the feet of the community. Although
a corporation may own the nursing home, it belongs to the
community in a moral sense. In America today, however, we
are more apt to adopt a highway than a nursing home or the
nursing home resident without any family of her own.

The best nursing homes are likely to be those staffed by local
men and women who take pride in their work and are respected
for helping their neighbors care for family members who are
infirm and disabled.2 They are likely to be those facilities in
which: families, including children, remain actively involved in
the lives of their loved ones entrusted into institutional care;
organizations such as faith communities, schools, and clubs are
routinely present to enrich and enhance the quality of life for the
residents; and frail older people can remain spiritually alive and
engaged in relationships, celebrations, and community life. The
best nursing homes have corporate leadership and ownership
that understand and act on their responsibility, not just for
shareholder profits, but also for the social fabric within the
facility and their relationship to the community at large.

Although much is written about the problems and short-
comings associated with nursing facility care and calls for
reform are ubiquitous, little is written that articulates a utopian
vision of what ideal care should be. Yet, the concepts of reform

and utopia go hand in hand. Without a clear vision of where
we wish to go, efforts for reform will lead us blindly nowhere.
Richard Hofstadter viewed the surge for reform as a quintessen-
tially American phenomenon, defining much of nineteenth and
twentieth century American politics. “A great part of both the
strength and weakness of our national existence lies in the fact
that Americans do not abide very quietly the evils of life. We are
forever relentlessly pitting ourselves against them, demanding
changes, improvements, remedies, but not often with sufficient
sense of the limits the human condition in the end insistently
imposes upon us.”3

History may well judge the American nursing home reform
movement as one of the great democratic social reform efforts
of the late twentieth century. The origins of nursing home
reform can be traced back to a book published in 1977 by Linda
Horn and Elma Holder (nee Griesel).4 In her introduction to
this book, Gray Panther founder Maggie Kuhn stated that insti-
tutional care, in and of itself, is by its very nature a destructive
force for both older and younger people alike. In her call for
expanding community-based services to meet the needs of dis-
abled persons of all ages in their own homes, she acknowledged
that institutional care is unlikely to be eliminated entirely. “We
cannot shrug off nursing home reform for the home health
bandwagon.” Horn and Holder proclaimed, “the long-term
care required by the old and disabled should be one of the most
tender and effective services a society provides.”4 Their book
documented the failures of the nursing home industry and
health professionals, including physicians, to meet the needs
of the institutionalized population. Its reform agenda focused
heavily on correcting the failures of government oversight, and
demanded enhanced government intervention. This book was
the precursor to the formation of the National Citizens Coali-
tion for Nursing Home Reform (see www.nccnhr.org), the 1986
Institute of Medicine Report on improving nursing home care
through improved regulation,5 and the federal nursing home
reform amendments of the Omnibus Budget Reconciliation
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Act of 1987 with their subsequent interpretive guidelines for
surveyors and enforcement regulations.6 It is remarkable how
much of Horn and Holder’s citizens’ action guide blueprint
was indeed implemented over the ensuing 30 years, focusing
on regulation and direct government intervention. It is instruc-
tive to note that Elma Holder, founder of the National Citizens
Coalition for Nursing Home Reform (NCCNHR) worked for
Ralph Nader early in her career. The approach to nursing home
reform that she led through NCCNHR may be labeled “Nade-
rian,” in that it promulgated a command and control style
of government regulatory intervention and enforcement.7 The
regulatarian approach to improving nursing home care has
dominated the past 30 years of reformist intervention.

Although it is widely accepted that the nursing home
reform regulations have resulted in improvements in certain
aspects of care8,9 we certainly have not yet achieved the utopian
vision of nursing home care that successful reform would
demand.10,11 The Eden Alternative12,13 founded by William
Thomas, acknowledges that even nursing homes with perfect
scores on the state and federal regulatory inspection surveys do
not provide the kind of care that most people would want for
themselves or their loved ones. Thomas identified the major
problems encountered by the nursing home residents as lone-
liness, helplessness, and boredom. He labels these the three
plagues. They are indeed existential plagues that are beyond the
scope of current regulatory mechanisms. Interventions to com-
bat the three plagues focus on companionship with children,
animals, and plants, and giving the residents opportunities to
participate in the community of caring. The Eden Alterna-
tive combats the regimented nature of institutional life that a
focus on regulatory compliance tends to create. Thomas’ intro-
duction to the Eden Alternative quotes John Milton’s Paradise
Lost, and the summary statement calls the Eden Alternative the
beginning of an epic journey.13 In its name and its mission
the Eden Alternative is utopian in scope. Although it will not
likely replace regulation as the dominant force in American
nursing home reform, it can certainly guide us in our search
for the utopia of elder care. Even NCCNHR, the leading propo-
nent and advocate for a tough regulatory approach to quality
improvement, discovered in surveying nursing home residents
that being treated with kindness was the most important factor
for the residents’ own perceptions of quality care.14 The sur-
vey agency has stated it has no way of measuring kindness and
no regulatory mandate that allows it to give citations for lack
of kindness, unless the magnitude of its absence rises to the
level of actual abuse. Therefore, from a regulatory perspective,
this most important factor for residents is not on the radar
screen in a substantive fashion. Nancy Foner has documented
that our current system of care selects for workers who are
efficient, rather than kind, and that those workers who exhibit
extraordinary kindness find it interferes with efficiency. They
therefore often are fired or flee the nursing home work environ-
ment.15

The opposite of utopia has been termed dystopia. If utopia
is the place where everything is perfect, then dystopia is where
everything is imperfect.16 If striving for utopia is the mission

to create heaven on earth, then dystopia is hell on earth. For
many frail elders, nursing homes still are viewed and experi-
enced as dystopian environments, despite 30 years of efforts
for reform. “We need the idea of an improvable human soci-
ety, because without it we slide into dystopia. But if you try to
implement a utopia in a doctrinaire, programmatic way, you
are going to end up with dystopia. You have to keep the spirit
of utopia alive without trying to impose it in any wholesale Pol
Pot way.”16

The remainder of this chapter will explore legal aspects and
medical aspects of promoting quality care for those entrusted
to our nation’s nursing homes. Can law and medicine help
us achieve the vision for caring for frail elders within nurs-
ing facilities that provide technically expert and compassionate
care, that are freed from the three plagues, and are indeed val-
ued as an important community resource in which residents
and family members can be confident of receiving excellence in
service? The answer may lie in our ability to apply our current
knowledge in action within our local communities.

PROMOTING QUALITY LONG-TERM CARE
IN INSTITUTIONAL SETTINGS:
LEGAL CONSIDERATIONS

Legal Regulation of Nursing Homes

The Current Regulatory Environment
Nursing homes in the United States today are extensively

regulated legally in a broad variety of ways. The regulatory
environment, both as it actually exists and as it is perceived
by regulated providers and their risk management advisors
and insurers, exerts a powerful influence on the access to, and
quality of, services experienced by prospective and existing
nursing home residents.

First, nursing homes are subject to regulatory penalties
being imposed as part of the required annual state licensure
renewal and Medicare/Medicaid survey and certification pro-
cesses. Applicable standards for nursing homes are contained in
state licensure statutes and the federal Omnibus Budget Recon-
ciliation Act of 1987 and its implementing administrative reg-
ulations and interpretive guidelines for state survey agencies.
Sanctions for deviation from required standards may include
suspension or revocation of the facility’s license to operate, ter-
mination of the Medicare and/or Medicaid provider agreement
that is necessary for the facility’s financial survival, temporary
receivership, denial of payment for all admissions or for new
admissions, civil money penalties, state monitoring, transfer of
residents, a directed plan of correction, or directed in-service
training. In addition to being subject to mandatory federal –
and state government – established standards, many nursing
homes voluntarily agree to comply with the standards set by
private accrediting bodies, most notably the Joint Commission
on Accreditation of Healthcare Organizations (JCAHO). Even
though neither JCAHO nor any other private accrediting body
currently provides for nursing homes the kind of “deemed sta-
tus” (making a separate government inspection unnecessary)
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enjoyed by JCAHO in the acute care hospital context, a number
of nursing homes pursue private accreditation as a marketing
tool.

Additionally, criminal prosecutions may be initiated by
local prosecutors and states’ Attorneys General charging nurs-
ing homes and/or individual staff members with abuse and
neglect of residents and, in the case of deceased residents, even
homicide.17 Also, federal prosecutors working in collaboration
with the Department of Health and Human Services’ Office
of the Inspector General have brought several criminal indict-
ments against nursing homes based on the theory that a nurs-
ing home that bills the Medicare or Medicaid programs for
payments when the care provided was of substandard qual-
ity is guilty of defrauding the government in violation of the
False Claims Act. The submission of allegedly fraudulent claims
through the mail or electronic transfers allows the government
to additionally invoke the Mail and Wire Fraud Acts, which
are considered predicate offenses (i.e., offenses that may create
criminal liability) under the federal Racketeer Influenced and
Corrupt Organizations Act. Moreover, most states have enacted
their own counterparts to the federal False Claims Act, making
it unlawful to fraudulently bill their respective state Medicaid
programs.

Criminal prosecutions initiated against nursing homes are
relatively infrequent, but extensively publicized when they do
occur and carry the possibility of substantial penalties upon
conviction or guilty plea. In addition to criminal penalties, con-
viction under the civil version of the False Claims Act exposes
nursing homes to significant monetary fines. The threat of legal
action being brought against a nursing home is exacerbated by
the right of private individuals to act as “private Attorneys Gen-
eral” or “relators” and bring their own civil False Claims Act
qui tam (whistleblower) actions against nursing homes. If the
government chooses to bring a criminal prosecution based on
the relator’s evidence, then the relator receives between 15%
and 25% of the ultimate recovery.

Historically, nursing home residents have been quite sta-
tistically underrepresented as plaintiffs in private civil lawsuits
brought by or on behalf of particular residents against specific
facilities and/or their staff members claiming professional mal-
practice. Attorneys working under contingency fee arrange-
ments generally have not been eager to represent old, frail,
unemployed individuals with short life expectancies because
such individuals have a limited ability to command substantial
compensatory damages under the American civil justice system.
Nursing home residents whose care is paid for by Medicaid have
lacked a financial incentive to sue because most of their finan-
cial recovery would ordinarily be diverted either to repay the
state for providing care or to resident spend down until a new
period of Medicaid eligibility became effective. Furthermore,
proving that the nursing home’s negligent conduct proximately
or directly caused the injury often is difficult for a plaintiff who
already had multiple, serious underlying medical problems.
Finally, the majority of older nursing home residents just did
not have the physical and mental stamina, and the availability
of adequate support by family or friends, needed to initiate,

prosecute, and (literally) outlive the demands of complex civil
litigation.

For a variety of reasons, including the enactment of legisla-
tion in multiple jurisdictions facilitating (and even encourag-
ing) the filing of personal injury claims against nursing homes,
the increased availability of a cadre of willing plaintiff expert
witnesses, and a growing propensity of trial juries to award
large judgments (often including punitive or exemplary dam-
ages) in nursing home malpractice cases, the legal picture has
changed. The plaintiffs’ personal injury bar has discovered and
begun to cultivate this potentially lucrative sphere of practice,
as widespread advertising for nursing home clients by plaintiffs’
attorneys abundantly illustrates. As plaintiffs’ attorneys repre-
senting allegedly injured residents and/or their families often
work collaboratively with nursing home residents’ advocates,
long-term care ombudsmen offices, consumer groups, and gov-
ernment and private regulators, the volume of civil malpractice
actions brought against nursing homes and staff has escalated
dramatically. Most civil claims initiated against nursing homes
stem factually from alleged medical care problems (such as the
development of pressure ulcers and the occurrence of medica-
tion errors), falls, resident-to-resident assaults, resident abuse,
elopements, and violations of residents’ rights.

Nursing homes also may be subject to suit for discrim-
inating in their provision of services. Requirements of the
Americans with Disabilities Act and the Rehabilitation Act,
as well as their state counterparts, regarding affirmative obli-
gations to accommodate disabled persons apply with full force
to nursing homes both as places of public accommodation
and recipients of government payments. Moreover, a nursing
home encounters the possibility of legal claims based on allega-
tions that, by providing inadequate services, it violated express
or implied promises made to the resident in the admission
agreement.

Behavioral Manifestations of the Regulatory Environment
The current extensive regulatory and litigation climate

engulfing nursing home operations in the United States creates
a great deal of anxiety and apprehension among individual and
institutional long-term care providers. Overwhelmingly, regu-
lators (including plaintiffs’ attorneys and the courts) are seen
by providers as police officers who only review nursing homes’
performance for the purpose of finding noncompliance and
applying sanctions, rather than as consultants who share infor-
mation with providers to help them improve practice and solve
problems that might otherwise lead to legal violations. Worse
yet, providers generally believe that regulators carry out their
policing role in an arbitrary and capricious fashion, driven in
their aggressiveness more by local political forces than by a fair
and accurate factual appraisal of the circumstances. As stated
in one comprehensive report:

Indeed, one of the most disconcerting aspects of gov-
ernment regulation of long-term care is its inconsis-
tent application both within and across regions over
time. Providers want consistency in the regulatory
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environment – it is difficult to play by the rules if the
interpretation of the rules keeps changing or varies from
one area to another.18

This legally induced apprehension exerts an important
impact on provider behaviors in a panoply of ways. Some
of these behavioral manifestations are salutary, such as pay-
ing more attention to residents’ rights, more careful and con-
strained use of physical and chemical restraints, more complete
documentation of care, and the implementation of more rig-
orous quality-assurance and resident safety mechanisms. Some
of the kinds of behaviors inspired by providers’ perceptions of a
police model of external oversight (“Let’s catch the bad guys and
punish them”) actually affect antitherapeutically the manner in
which providers relate to residents.19 The phenomenon of neg-
ative defensive practice or (at least perceived) risk management
resulting from an atmosphere of shame, blame, and punish-
ment has led many both within and outside of the nursing
home industry to recommend that “[t]he relationships among
regulators, providers, clinicians, quality improvement organi-
zations and, of course, the consumer, need to be re-examined
in order to realign incentives, to be ‘smarter’ about regulations,
and to regulate more transparently.”18

Legal anxieties influence provider behaviors, and hence res-
idents’ quality of care and quality of life, in many respects. For
one thing, apprehension about exposure to negative legal (and
consequently financial) consequences inhibits much needed
efforts to improve the timely and honest reporting, disclosure,
and dissection of errors in resident care. Admitting errors to
health care consumers and their families, who generally are the
de facto if not the de jure plaintiffs in malpractice lawsuits, is
difficult for providers in all care delivery environments, but the
problem is even more complicated in the nursing home setting.
Family members, often feeling guilty and unhappy about their
need to admit a loved one to a nursing home in the first place,
may be antagonistic toward the nursing home and even more
disposed toward pursuing legal redress for perceived short-
comings than would be families of consumers in other health
care settings. Nursing home staff are reminded daily of the fre-
quently strained rapport with families, and this surely discour-
ages open acknowledgment of, and therefore opportunities for
positive learning from, facility errors.

Moreover, providers’ legal apprehensions may play out neg-
atively in terms of encouraging behaviors that, ironically, con-
flict with fuller respect for residents’ rights. If, for example,
a nursing home is concerned about being held liable for the
injuries sustained by a resident who trips and falls while car-
rying a tray of food back to his room where he prefers to eat,
then the facility is likely to pursue the goal of resident safety
in this situation even when that means adopting a policy that
forbids residents from eating their meals in their own preferred
locations. Overly defensive, risk-averse behavior that limits or
coerces resident options is, in addition to its violation of the
ethical autonomy principle, antitherapeutic because it teaches
residents learned helplessness and conveys to them a lost sense
of control.

When finite staff time and energy is suboptimally allocated
because of perceived risk management demands, there may
be a detriment to the quality of resident care. Additionally,
facilities may refuse to share, or unduly encumber the sharing
of, pertinent resident information out of concern about liability
for claimed breaches of confidentiality, especially in light of the
federal Health Insurance Portability and Accountability Act,
thereby imperiling the optimal continuity of care for residents
who need to go back and forth between the nursing home and
hospital, rehabilitation facility, or outpatient setting.

One area in which provider behavior driven in a perverse
direction by anxieties about the legal environment is espe-
cially harmful is that of medical care for residents nearing
the end of life. In this context, legal anxieties may compel
nursing homes to overtreat (and thereby jeopardize the com-
fort and dignity of) dying residents with nonbeneficial or only
marginally beneficial technological interventions such as arti-
ficial feeding and hydration, respirators, antibiotics, dialysis,
and cardiopulmonary resuscitation. Such disproportionately
aggressive intervention not infrequently takes place despite the
existence of an advance directive or do not resuscitate order
instructing providers to do the opposite.

Conversely, legal worries may induce providers to insuffi-
ciently treat dying residents. Undertreatment may occur in the
sense of providers refraining from, because of concern about
criminal prosecution under narcotics control statutes or dis-
ciplinary action before the state medical licensing board, or
skimping on adequate pain control for residents who clinically
require narcotics such as opioids to alleviate their serious pain.
Undertreatment also may take the form of failing to give a res-
ident a time-limited trial of a particular potentially beneficial
treatment out of a misguided, but understandable, concern that
it would be difficult if not impossible to ever discontinue the
intervention once it had been initiated.

Another perverse but unfortunately common behavioral
manifestation of providers’ felt need to avoid regulatory sanc-
tions and malpractice litigation involves premature or unnec-
essary transfers of critically ill residents to hospital emergency
departments when it appears (usually to a nurse who is relay-
ing information to a physician by telephone) that the resident’s
survival is imminently endangered. When a resident without
clear limitation orders in the medical chart “goes sour” (even
when this turn of events has been anticipated), nursing homes
routinely transfer the resident to the hospital to try to protect
themselves from state surveyors and family members who may
find fault because the resident expired within the facility. This
defensive behavior is undesirable for several reasons, among
them the facts that the quality of end-of-life care in hospitals
often leaves much to be desired from a humane perspective
and that transfer to a hospital may conflict with the resident’s
strong preference regarding the site of end-of-life care and the
dying process and event.

Finally (although this brief list of the adverse repercussions
of negative legally defensive practice does not purport to be
complete), when regulation imposes extra financial costs on
providers without producing a greater corresponding benefit
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for residents, those costs – ultimately borne by the residents –
are harmful. For the resident, regulatory costs may take the
form of higher monetary fees for services (for privately paying
residents), decreased quality of care because of staffing cut-
backs made in response to budgetary constraints, or reduced
availability of valuable but legally optional activities.

Opportunities for Improvement
Despite the several useful functions it serves, the prevailing

regime of negative command and control regulation coupled
with private malpractice litigation is inadequate, and may actu-
ally be counterproductive, to the task of maximizing resident
quality of care and quality of life in nursing homes. Positive
incentives to supplement the combined regulatory bludgeon
are essential.

Positive incentives may take a variety of forms. First, chang-
ing the methodology through which Medicaid and Medicare
payments to nursing homes are calculated to reward facilities
for performance in providing a relatively higher quality of care
and life for their residents, based mainly on realistic outcome
measures, could be a valuable “carrot” to encourage desirable
provider conduct.

Second, facilitating the collection and dissemination of
information to the public regarding quantitative indicia of qual-
ity of care and quality of life measured in particular nursing
homes can empower potential residents and their families to
wield meaningful clout within the competitive environment of
nursing home marketing. Informed consumer choice, in turn,
creates a continuous incentive for nursing homes to improve
quality so as to compete successfully for customers to fill their
beds.

Third, industry initiatives – whether truly voluntary or
undertaken in reaction to exogenous pressures – aimed at affir-
matively changing the nursing home environment should be
encouraged and supported as a fundamental adjunct to regula-
tory strategies more narrowly (and negatively) focused on the
limited goal of preventing calamities rather than making good
things happen. “Smart” regulations thus will coordinate syner-
gistically with industry efforts to facilitate a robust marketplace
rather than supplant it. It is imperative “that we rationalize and
integrate the precepts of quality improvement and regulatory
oversight in a manner that is transparent and sends a clear
message to long-term care providers.”18

PROMOTING QUALITY LONG-TERM CARE
IN INSTITUTIONAL SETTINGS:
MEDICAL CONSIDERATIONS

The services offered by American nursing facilities have
changed significantly since the 1980s. This is based on changes
in reimbursement to hospitals and opportunities for nursing
facilities to admit postacute or subacute patients with higher
medical acuity, leading to higher rates of facility reimburse-
ment. The change in nursing facility populations and programs

has necessitated a change in the organization of the medical
care delivered there. Medical care delivery to nursing facil-
ity patients/residents in many settings is still playing “catch
up” with the programmatic and structural changes that have
already occurred in the facilities. This section focuses on the
programs and populations found in nursing facilities and cur-
rent approaches to medical care delivery in response to these
changes.

POPULATIONS AND PROGRAMS

Short-Stay Residents/Patients in the Nursing Facility

Postacute, Subacute Care
Although the American nursing home is considered a site

for “institutional long-term care,” it houses many short-stay,
short-term care programs. Many nursing facilities provide
rehabilitation services for patients after stroke, joint replace-
ment, fracture repair, or for reconditioning and strengthening
after an acute medical illness or surgery. The duration of stay for
such short-term residents/patients is generally days to weeks.
Medicare Part A includes a benefit that pays 100% for the first
20 days of skilled nursing facility care, if indicated by the
patient’s needs and progress. This benefit is only activated if
the patient has a 3-night qualifying stay in an acute care hos-
pital prior to nursing facility admission. After the first 20 days,
there is a daily copayment ($119/day in 2007) for the care pro-
vided on days 21–100. Some, but not all, Medi-gap, secondary
insurance policies will pay this copayment. After 100 days total,
the Medicare benefit is exhausted and the patient converts to
private pay if institutional skilled care or long-term care is
required.20 People who are enrolled in Medicare managed care
programs will have different rules and requirements govern-
ing their eligibility for skilled nursing facility rehabilitation and
postacute/subacute services. The 3-night hospital stay is typi-
cally waived for skilled benefit eligibility. These programs must
offer as a minimum benefit at least what is offered through
standard Medicare benefit.

The medical needs of rehabilitation patients are quite vari-
able. These patients often need medical visits weekly, or more
often if they are experiencing medical complications or set
backs in their rehabilitation progress. In general, rehabilita-
tion patients in the nursing facility are expected to return to
independent living in their own homes.

In the early 1980s, in response to escalating hospital expen-
ditures, Medicare changed its hospital reimbursement policy
from a cost-plus methodology to a prospective payment system
(PPS). Hospital reimbursement became based on the patient’s
diagnosis (known as the “diagnostic related group” [DRG]),
which was calculated in part based on the average number of
hospital days required to treat the main diagnosis responsible
for the hospitalization. Because the payment to the hospital
was the same whether the patient stayed for the average num-
ber of days or was discharged sooner or later than average,
there was a huge financial incentive to discharge patients at
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least by the average duration of stay, and preferably sooner. If
all of the hospital’s patients could be discharged sooner than the
average, revenue over expenses (i.e., profit or margin) would
be maximized under the DRG-PPS system. This incentivized
the hospital to discharge patients more quickly, often before
the acute episode had been fully treated or stabilized.

The American nursing home industry responded to this
demand for quicker hospital discharges by creating postacute
or subacute care programs in their community nursing facili-
ties. Patients who were too sick to be discharged directly home
from the hospital could enter the nursing facility for ongoing
medical monitoring and skilled nursing interventions; intra-
venous therapies such as prolonged courses of antibiotics or
parenteral nutrition; chronic ventilatory support with or with-
out attempts at weaning; complex wound care; hemodialysis
or peritoneal dialysis; and/or rehabilitation, as described pre-
viously. The shift in Medicare hospital payment policy to the
DRG-PPS methodology was a win–win situation for both hos-
pital and nursing facility revenue generation. Its impact on the
patients themselves and the quality or outcomes of the care
delivered has never been fully evaluated. The structure and
quality of medical care in most nursing facilities today is still
playing “catch-up” in response to the higher-acuity needs of
the patients in the postacute and subacute programs. This will
be discussed in more detail in the section on the organization of
nursing facility medical care. The goals and focus of the posta-
cute and subacute nursing facility units are generally medical
and short-term in nature.

Respite Care Residents/Patients
Another group of people who may be short-term resi-

dents/patients of nursing facilities are those who are admitted
for respite care. These people generally pay the daily rate out
of pocket, unless they have a long-term care insurance policy
that includes a respite care benefit. The average daily rate for
non–postacute/subacute nursing home care across the United
States in 2006 was $206/day, or approximately $75,000/year.21

A typical respite care scenario would be the short-term admis-
sion of a person with dementia who requires 24-hour super-
vision at home, so that the family caregiver could take a trip,
attend to their own personal health issues such as the need
for elective surgery, or just have a rest. Respite care residents/
patients are usually medically stable and are expected to return
to their homes in a matter of days or weeks. Eventually many
of those admitted for recurrent short-term respite care become
long-stay residents.

Terminal Care/Hospice Care in the Nursing Facility
End-of-life care has become part of the scope of practice

of American nursing facilities. A decade or more ago, many
nursing facilities transferred back to the hospital any resident/
patient who was dying, for fear that a death in the facility
might lead to a charge of negligence. With greater acceptance
of advance directives and advance care planning, residents and
their families have greater autonomy in deciding how they want

the end of life to be approached. There are people who wish
to “rage against the dying of the light”22 and want all possi-
ble medical interventions applied that might have even a small
chance of prolonging life. Others recognize that repeated hos-
pitalizations as death approaches and attempts at cardiopul-
monary resuscitation for people with end-stage conditions are
rarely useful and often traumatic to the dying person. For these
people, hospice-type care in the nursing facility is often desir-
able. Although the Medicare Hospice benefit may be applied
within the nursing facility, it cannot be implemented along
with the Medicare Part A skilled nursing benefit. Because the
Medicare Hospice benefit does not pay for the room and board
aspect of nursing home care, those who qualify for the Medi-
care Part A skilled nursing benefit would have an increase
in their out-of-pocket expenses by signing on to Medicare
Hospice. Under these circumstances, hospice-type care may
be employed without invoking the Medicare Hospice benefit,
per se.

Long-Stay Residents/Patients in the Nursing Facility

Typically, over half of the long-term care residents in a nursing
facility suffer from dementia. Over the last decade, in response
to the demand for more homelike environments, the assisted
living industry has built thousands of facilities that provide
care in the community for frail elders who have dementia. This
trend has left the more medically complex, functionally and
behaviorally impaired residents with dementia in the nursing
home. It has also made lack of resources a distinguishing feature
between those persons with dementia who can afford to enter
the higher-amenity assisted living site versus those who cannot
afford assisted living and end up admitted to the more institu-
tional, lower-amenity, nursing facility site, with Medicaid pay-
ment. Some states have Medicaid waivers that allow persons to
leave the institutional nursing home setting and have Medicaid
pay for the more homelike assisted living setting, which is often
lower cost than the nursing home.

Disabled younger persons often must resort to living within
a nursing home, when community options are inadequate
for their care needs. The social needs of younger, physically
impaired persons are dramatically different from the needs of
frail elders with dementia, and often the nursing home struggles
with meeting those needs. Although the preadmission screen-
ing and referral process is mandated by federal law and requires
nursing facilities to identify persons with developmental dis-
abilities and mental illness to promote community placement,
it is rare that the preadmission screening and referral process
actually results in an alternative site of care for these special-
ized populations. Specialized facilities and better community
options are necessary to meet the needs of younger persons with
functional deficits, including those with developmental dis-
abilities and chronic mental illness. The nursing facility often
remains the community refuge of last resort. Although the
1999 United States Supreme Court Olmstead Decision requires
states to create community-based alternatives to institutional
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long-term care in the nursing facility, the alternative options in
many states have been slow to emerge.

STRUCTURE OF NURSING FACILITY
MEDICAL PRACTICE

Private Practitioner, Continuity of Care Model

It is desirable from a continuity of care perspective for a primary
care physician to continue to care for his or her own patients
once they enter a nursing facility. The long- established doctor–
patient relationship can help the nursing home staff understand
the new resident within a historical context. The physician can
help the patient and family adjust to the strange, new envi-
ronment and serve as a patient advocate within the facility. It
was not long ago that primary care physicians followed their
patients across any site of care in which they found themselves.
Although the initial relationship was forged through the out-
patient office, the physician would appear at the emergency
room to care for the patient on an urgent basis, would serve as
the attending physician during acute hospital episodes and for
any nursing home stay, and would come to the home when the
patient was too infirm to travel to the office.

Today emergency room visits are usually managed by
the board-certified emergency medicine physician. The hos-
pital admission is increasingly managed by the hospital-based
inpatient team hospitalist physician. When intensive care is
required, the attending in the intensive care unit is often a
board-certified intensivist physician, and when nursing home
care is needed, the care is often provided by a physician devoting
all or much of his or her time to the nursing facility.

The ideal of continuity of care that was taught to twentieth-
century medical students as a hallmark and pillar of quality
primary care has fallen victim to the demand for efficiency,
productivity, and the industrialization of medical care deliv-
ery in twenty-first-century America. Physicians today are more
likely to define their practice by a particular site of care, i.e.,
the hospital, the emergency room, the intensive care unit, the
office, or the nursing home, rather than define it by wherever
the physician’s patient may be.

The major factors determining where a person is admitted
for nursing home care are geography (proximity to family), bed
availability (to speed discharge from the hospital in communi-
ties where nursing facilities have high occupancy, regardless of
proximity to family or physician), or specialty programs (such
as dialysis onsite or chronic ventilator capacity). This means
that a physician trying to provide continuity of care could
have one or two patients in a dozen or more nursing facilities.
This becomes logistically challenging to impossible, both for
the physician and for the facility. Continuity of care remains
an important principle, and primary care physicians who are
able to provide high-quality care and meet all the regulatory
requirements are usually welcome onto the nursing facility staff
in most community settings. Often, however, it is in the best
interests of the patient, the facility, and the physician to have

the nursing home resident assigned to a physician who has a
high enough number of patients in the facility to warrant at
least weekly onsite visits to the facility.

Private Practitioner, Unassigned Admissions Physician

Some physicians in private practice will accept patients under
their care within the nursing facility when the patients’ own
attending physicians do not attend there. These patients are
termed “unassigned admissions,” as opposed to the patients
who are assigned to their community physicians who are on
staff at the facility. The physicians accepting unassigned admis-
sions typically make visits on site at the nursing home several
days each week and are responsive to the nursing staff calls.
Most community nursing homes have several physicians in
this category. Often new physicians in a community will find
it advantageous to work with the local nursing home early in
their career to build a caseload while the office-based practice is
growing. Once the office practice has grown and is demanding
more time, the physician may take him or herself off of the
unassigned admissions roster or may leave the nursing home
practice entirely.

Full-Time Facility-Based Physician

Some physicians work full time within a nursing facility. Set-
tings employing full-time nursing home physicians include:
academic facilities such as those affiliated with medical schools
or teaching hospitals; governmental facilities such as Veterans
Administration or state-owned nursing facilities; large religious
or nonsectarian not-for-profit nursing facilities; and some large
for-profit nursing facility chains. Some physicians in private
practice have chosen to devote their careers to serving nursing
home residents. In recent years malpractice insurance coverage
for a physician practicing only in a nursing facility setting has
been difficult to acquire in some jurisdictions due to the legal
climate described previously.

Nurse Practitioner and Physician Assistant Care
of Nursing Facility Residents

Although nurse practitioner (NP) and physician assistant (PA)
scope of practice and licensing requirements vary state to state,
federal Medicare policy has had a major impact on their ability
to function within nursing facilities. In the late 1990s, Medi-
care’s decision to allow NPs and PAs to have their own provider
numbers and bill the Medicare system as independent practi-
tioners allowed the expansion of NPs and PAs practice within
nursing facilities. Prior to that decision, they were required to
bill under the physician’s Medicare number, “incident to” the
physician’s practice, effectively requiring that the physician be
on-site at the time of the NP or PA visit. The NP or PA visits are
billed under the same current procedural terminology codes
used by the physicians, but Medicare reimburses their work at
a discounted rate relative to physician reimbursement (85% in
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2006.) Authorization of prescriptive privileges for NPs and PAs
that occurred in many states in the 1990s also promoted their
ability to play a major role in nursing facility care.

Another impact of Medicare reimbursement policy on the
role of NPs and PAs within nursing facilities is the interpretation
of the original Medicare legislation that requires the physician
to make the “initial visit” to the nursing home resident within
30 days of admission to the facility. Centers for Medicare and
Medicaid (CMS) has determined that this physician function
cannot be delegated to the NP or PA. Current medical practice
within nursing facilities often requires that the first visit to the
nursing home resident be made within 24–72 hours of admis-
sion. NPs and PAs are often the ones to make this “first visit”
due to purely logistical considerations within a busy medical
practice. NPs and PAs are able to perform an initial history-
taking and physical examination of a patient in all other sites
of care including within the hospital. Therefore, this restriction
on their practice within nursing facilities is anachronistic. CMS
has had to issue numerous clarifications regarding this discrep-
ancy between their payment rules and current standards of
community practice.21 CMS has indicated that the “first visit”
can be made by the NP or PA if it is medically necessary prior to
the “initial visit,” which must be made within the first 30 days
by the physician. If the NP or PA does make the “first visit”
prior to the “initial visit” made by the physician, it must be
billed as a “subsequent visit,” even if the patient is new to the
practice, because legislatively only the physician can bill for the
“initial visit.” These complicated sorts of semantic gymnastics
reflect the fact that the federal government reimbursement pol-
icy should not be dictating how medical practice occurs in the
community but rather should be responsive and supportive to
the delivery of quality medical care to frail elders. The current
methodology often obfuscates and denies frail elders access to
the care that they need and deserve.

Medicare managed care programs that rely on NPs in the
nursing facility are increasingly common but still serve less
than 10% of all nursing home residents nationwide. Enroll-
ment in the managed care product is necessary to access the
NP’s services. The financial success of such a model is based on
controlling hospital utilization. A perceived weakness of this
model is that the NP acts as both the primary clinician and
gatekeeper for clinical services. Although the managed care NP
model can improve outcomes for nursing home residents, addi-
tional mechanisms for increasing NP and PA activity in nursing
facilities are necessary that do not force residents/patients into
managed care models.

Future Models: Restructuring the Care Delivery
and the Financing of Medical Care

The inadequate participation of physicians, NPs, and PAs in
many nursing homes indicates a need for new practice struc-
tures for medical care in this setting. The current situation is
in part a direct result of inadequate reimbursement strategies
and the hostile regulatory atmosphere within nursing facilities.

In the mid 1980s in response to fraudulent “Medicaid Mill”
“gang visits” within nursing facilities, Medicare refused to pay
for more than one visit every 30 days, even if the physician pro-
vided documentation of medical necessity in trying to manage
acute problems within the nursing home setting. Although this
reimbursement limitation was removed in the 1990s, the cur-
rent payment only for the face-to-face visit within the nursing
facility does not cover the cost of the amount of time required to
provide quality care to frail elders and postacute care patients.
If Medicare is interested in paying for quality performance
in the nursing facility, it must acknowledge through its reim-
bursement policies that communication with families, nursing
home staff, and various members of the interdisciplinary team
is essential. Medicare reimbursement will never cover the true
cost of providing care to the nursing home population until
it analyses and properly compensates clinicians for the time it
takes to provide quality care, including all of the nonface-to-face
communication, on-call time, and paperwork that is required.

In former times, the stipend paid to the facility medical
director was considered a partial reimbursement for the time
required to provide proper clinical care to the nursing home
residents. Because the medical director is now required under
federal regulation to perform an increasingly active and scru-
tinized administrative role within the nursing facility, and also
is less likely to be the physician caring for the majority of the
nursing home residents, this form of subsidy for nursing home
clinical care is no longer adequate. Physician administrative
work in today’s medical marketplace generally is reimbursed
at a higher rate than the physician’s nonprocedural, evaluation
and management clinical work. In that respect, more expe-
rienced physicians may need to perform increasing amounts
of administrative work reimbursed by a third party, because
Medicare reimbursement is the same, whether the physician is
fresh out of training or has several decades of experience. Unlike
other professions, such as law, where the senior partners bill at a
higher rate than the junior partners, to cover their higher salary
expectations, Medicare limits what any physician may receive
for his or her time, regardless of rank, experience, expertise,
or market demand for a particular clinician’s outstanding skills
and service. Thus, Medicare’s monopoly on payment for clin-
ical care for frail elders limits their access to the most highly
skilled and experienced physicians. This is just one of the many
factors in the need of reevaluation in how Medicare reimburses
the care of frail elders.

Anytime an order is written for a nursing home resi-
dent to receive a controlled substance, federal Drug Enforce-
ment Administration requirements mandate that the dispens-
ing pharmacy have an original physician prescription on file,
in addition to the order received from the nursing home. This
anachronistic policy is unlikely to prevent diversion of con-
trolled substances or result in any other benefit to the patient,
the facility, or the integrity of the prescribing process. Yet
millions of prescriptions are sent to physicians’ offices each
year for signature, creating an added burden of paperwork for
any physician agreeing to do nursing facility work. This Drug
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Enforcement Administration requirement should be reevalu-
ated for its effectiveness and cost/benefit ratio, and abandoned
unless its worth can be demonstrated.

Many physicians refuse to work in nursing homes because
of the difficulty with inappropriate and excessive number of
telephone calls from the staff all throughout the day and night-
time. Dysfunctional communication patterns are often a direct
result of the hostile regulatory environment. Staff members are
often “written up” for failing to call the physician in a timely
fashion about every detail of resident care and life. One nursing
home corporation actually stated that it views it to be in their
best corporate interest to require staff to call physicians in the
middle of the night for non-urgent issues, rather than have the
staff fail to notify the physician, for example, about a fall with
no injury at 3 am. Although the facility does not receive a regu-
latory deficiency citation for “over notification,” it does receive
citations for failure of physician notification. The hidden cost to
the facility, and to all nursing home residents, is that profligate
abuse of physician availability results in reasonable physicians
simply refusing to participate in such a system. Successful mod-
els for nursing home practice must address communication
patterns between the facility and the clinicians. The Ameri-
can Medical Directors Association ([AMDA] www.amda.org)
has developed protocols to help facilities and physicians col-
laborate on productive and safe mechanisms for information
transfer. Nursing facilities should be able to rely on responsive
physician participation; however, the facilities must be consci-
entious stewards of the resource of physician availability and
access. In some of the newer structures of nursing home med-
ical practice, all nursing home calls are handled by on-call
NPs. They communicate electronically with the physician for
nonurgent issues, and place an urgent telephone only call when
a true emergency exists that is beyond the NP’s scope of clinical
decision making.

QUALITY IMPROVEMENT FOR NURSING HOME
MEDICAL PRACTICE

Many organizations are promulgating various clinical practice
guidelines for medical care of frail elders and medical care
within the nursing facility. CMS,24 the Rand Corporation,25

AMDA,26 American Geriatric Society,27 and others have pub-
lished guidelines for managing specific diseases or conditions.
Guidelines for appropriate prescribing for frail elders have also
been developed.28,29 Concerns have been raised about the use of
such guidelines in the population of elders who have multiple,
chronic conditions and whose goals of care may be more appro-
priately palliative than curative or even restorative.30–32 Most
of these guidelines are based on expert opinion in the absence
of randomized, controlled trials for the conditions prevalent
within the nursing home population. Data on the feasibility of
implementing such guidelines within the current staffing levels
and structure of nursing home care are limited. Also lacking are
data on outcomes of implementing clinical guidelines within
the institutional setting.

Clinical practice guidelines are in a sense basic recipes that
should have been learned in school. They may help guide or
evaluate practice but like basic recipes in the kitchen, they
cannot substitute for an experienced chef. “Developing skills
in the kitchen has much to do with practice, like any physical
activity requiring coordination. Yet it seems more to the point
to address the question of how one develops a feel for cooking
or how to arrive at the point when the recipe can be put aside
and instinct and confident intuition take over. Good cooking
is in the very best sense a craft, involving the heart, head and
hands simultaneously. It is important to know what you are
doing and why you are doing it. Cooking is commonsense
practice, not alchemy. Listening and watching closely while
you cook will reveal a richly shaded language understood by
all the senses – the degrees of a simmer, the aroma of a roast
telling you it is done, the stages of elasticity of kneaded dough,
the earthy scent of a vegetable just pulled from the ground – it
is everything to mind these details. This is cooking. Following a
recipe rigidly is a dry, mechanical exercise unless you re-create
it yourself by asking questions along the way, remaining alert
and responsive, and making judgments of your own.”33 It is my
wish that someday our clinical practice guidelines will appear as
well-worn volumes on the shelf, and we will rediscover ourselves
as experienced professional chefs.33

The most important factor in promoting quality medical
care within the nursing facility is the active presence of physi-
cians, NPs, and PAs who are technically knowledgeable about
the care of frail elders, who are passionate about their commit-
ment to quality care, who are capable of participating as active
members of the interdisciplinary team, and who can weather
the storms on the rocky coast of utopia.34

SUMMARY

Although the focus on increasing the availability of community-
based long-term care services for frail elders and disabled per-
sons of all ages is extremely important, as most people pre-
fer to stay at home rather than enter an institutional setting,
it is doubtful that the need for nursing facility services will
completely disappear. A more balanced continuum of care is
certainly an important public policy goal, with institutional
long-term care constituting a less lopsided component in the
future.

Although the purpose of legal and regulatory interventions
is to improve the quality of care and the quality of life of nursing
home residents, the current approaches may have “antithera-
peutic effects.” Government regulatory interventions and cur-
rent legal approaches need to be evaluated for their efficacy
in achieving the desired outcomes and also for their burdens,
costs, and unintended negative consequences relative to the
provision of high-quality nursing facility care. Reform may be
needed within the extant mechanisms working to reform long-
term care.

Expert and attentive medical care can play a large role in
improving the overall quality of care and quality of life in a
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nursing facility. Innovations in the way that care is delivered
and reimbursed are needed to serve appropriately the needs
of the residents/patients. There are many exciting possibili-
ties for physicians, NPs, and PAs to be part of an emerging
cadre of health professionals committed to providing the high-
est quality of care for the elders of our nation. The future
possibilities may be limited only by our imagination and
diligence.
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Care for the Elderly Patient at the End of Life

Seema Modi, MD, Terri Maxwell, MSN, PhD

INTRODUCTION TO PALLIATIVE CARE

Although the concept and provision of palliative care is as old
as medicine itself, it is only recently that palliative care pro-
grams have increased in both visibility and numbers. Pallia-
tive care is an interdisciplinary team approach to optimizing
symptom management and quality of life for those with seri-
ous or life-threatening illnesses. It is care that addresses the
physical, psychosocial, and spiritual needs of the patient and
family according to their preferences and cultural beliefs.1 This
differs from most allopathic care, which is directed toward
the diagnosis and cure of disease. The notion and practice
of palliative care continues to evolve and broaden.2 The four
main attributes of palliative care include: 1) total, active,
and individualized patient care, 2) support for the family,
3) an interdisciplinary approach, and 4) effective communi-
cation.2

THE GROWTH OF PALLIATIVE CARE

Based on changes in the leading causes of death during the past
century, a medical care system that was initially designed to
focus on acute care is now becoming dominated by patients
with incurable, progressive, and debilitating illnesses.3 The
current health care system excels at providing acute care for
problems such as trauma and sudden illness; however, it is
inadequately prepared to provide comprehensive, coordinated
care for those with chronic conditions, especially for those near
the end of life.4–6 This is epitomized in the landmark study
sponsored by the Robert Wood Johnson Foundation in the
mid-1990s, called the Study to Understand Prognoses and Pref-
erences for Outcomes and Risks of Treatment. This prospec-
tive study was aimed at understanding the end-of-life expe-
riences of seriously ill hospitalized Americans and uncovered
many shortcomings in the quality of care received at the end of

life, including ineffective communication between patients and
providers about care preferences, lack of advanced care plan-
ning, and high prevalence of moderate-to-severe pain among
dying patients.4 Similarly, the Means to a Better End Report
indicated that although more than 70% of Americans express
a preference for dying at home, only approximately 25% of
deaths occur at home in most states.7 In 2001, 23% of deaths
occurred in a nursing home and approximately 50% of deaths
occurred in an acute care hospital.8 Thus, a majority of patients
with advanced or life-threatening illnesses continue to receive
care in traditional acute care settings, necessitating diverse and
innovative models of palliative and end-of-life care.

The reasons for a failure to attend to the needs of dying
patients and their families are many. Some include system-
related problems stemming from a lack of financial reimburse-
ment for palliative care. Also, the health care system is guided
by a well-ingrained medical model that focuses on treating
disease, rather than focusing on quality of life in those with
advanced illness. In addition to these system-related barriers
to good palliative care, clinicians are too often unprepared to
manage the complex physical and psychosocial problems expe-
rienced by patients and their families at the end of life. Few
health professionals are trained in palliative care, and few med-
ical schools and nursing programs include palliative care in
their formal curricula.9 These educational shortcomings and
the lack of systematic training in palliative care contribute to
inadequate care at the end of life.

Fortunately, leaders in palliative care are addressing these
deficiencies and adapting new models of palliative care into
acute care and community settings. Formal palliative care pro-
grams are becoming an established feature in many hospitals
and academic medical centers.10 In addition, several national
initiatives were launched to improve palliative care in the
hospital setting, including the Center to Advance Palliative
Care project,11 and the Joint Commission on Accreditation
of Healthcare Organizations pain management standards.12

476
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Annual awards are now given to medical and nursing textbooks
for end-of-life content. Many medical and nursing schools are
developing formal courses to better address the needs of dying
patients. In 2006, the American Board of Medical Specialties
voted unanimously to establish a subspecialty in palliative care.
Also in 2006, the Accreditation Council for Graduate Medi-
cal Education approved the establishment of an accreditation
process for hospice and palliative medicine fellowship train-
ing programs. As part of their national board and licensure
examinations, medical and nursing students now encounter
questions related to palliative care, and certification is available
in palliative care for physicians, and for nurses at both the basic
and advanced practice level.

DISTINGUISHING PALLIATIVE CARE
FROM HOSPICE

Although all good hospice care is palliative, not all palliative
care qualifies as hospice care. It is necessary to define both
terms, as they are often used interchangeably in the literature.
Palliative care spans the continuum of care and is not limited
by the patient’s prognosis or therapeutic plan of care. Palliative
care can be initiated early in the disease process, while the
patient is still receiving aggressive therapies, including radiation
therapy and chemotherapy. This allows the patient to benefit
from skilled symptom management and supportive services
while still actively treating the underlying disease.

Hospice care entails interdisciplinary support and skilled
care for persons in the final months of incurable disease, so that
the dying may live as comfortably as possible. Hospice recog-
nizes dying as a normal part of life and focuses on maintaining
the quality of remaining life; it neither hastens nor prolongs
death. Hospice care embraces the belief that with the appro-
priate care and a community sensitive to their needs, patients
and their families may attain a degree of mental and spiritual
preparation for a good death.13,14

Unlike palliative care, admission criteria for Medicare- and
Medicaid-funded hospice programs require that the patient no
longer be pursuing curative treatment, that a physician’s written
prognosis be 6 months or less based on the natural course of the
illness, and that the majority of care be delivered in the home
or in a long-term care setting. Hospice care is provided at the
end of the palliative care spectrum and remains an appropriate
option when the burden of treatment outweighs the benefit to
the patient.15 Hospice should be considered part of a seamless
progression of services delivered to the patients with advanced
irreversible illness.

Figure 44.1 illustrates how allopathic medicine is tradition-
ally practiced with regard to a life-threatening illness. Figure
44.2 shows a palliative model of care, in which palliative care
begins at the time of diagnosis and gradually increases until
death.

In the United States, hospice care evolved as an alternative
to an increasingly technological death, a death in which the
dying persons’ personal values and preferences were often not
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Figure 44.1. Traditional model of care at the end of life.

respected, and patients all too frequently died in pain and isola-
tion. Pioneered in England by Dame Cicely Saunders, hospice
began as a grass roots movement in the 1970s. It was initially
designed for patients dying of cancer who preferred to die at
home and who had available and supportive caregivers. In the
1980s, hospice programs underwent rapid expansion and con-
tinued modernization, which was largely a result of the enact-
ment of the Medicare Hospice Benefit in 1982. This legislation
transformed hospice from a cottage industry to an organized
program with a payment source.

The hospice industry grew considerably after Medicare
raised payment rates by 20% in 1989. There are now more than
4,500 hospice programs nationwide and much of the recent
growth in the hospice industry has been seen in small free-
standing for profit programs.16 As the numbers of programs
have grown, so have the numbers of patients being served by
hospice. There has been a 162% increase in the number of hos-
pice recipients in the past 10 years.16 By 2006, hospices enrolled
approximately 36% of all Americans who died.16 In addition to
growth in numbers served, the hospice industry went beyond
primarily caring for those with cancer to include all patients
with life-limiting illnesses, such as those with end-stage cardiac
or pulmonary disease, advanced dementia, and other neurolog-
ical conditions. Currently, more than half of all hospice patients
have terminal diagnoses other than cancer.

Patients appropriate for hospice care have a diagnosed ter-
minal illness with a limited life expectancy. Written certifica-
tion by a physician of life expectancy of 6 months or less is a
requirement for admission to Medicare and Medicaid hospice
programs. The benchmark of a prognosis of 6 months or less
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Figure 44.2. Palliative model of care (adapted from the World Health
Organization).
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Table 44.1. Ten Principles of Hospice Care

Patient and family are regarded as the unit of care.

Services are physician directed and nurse coordinated.

Emphasis is on control of symptoms (physical, sociological,
spiritual, and psychological)

Care is provided by an interdisciplinary team.

Trained volunteers are an integral part of the team.

Services are 24 hours a day, 7 days a week, on call, with emphasis
placed on availability of medical and nursing skills.

Family members receive bereavement follow-up.

Home care and inpatient care are coordinated.

Patients are accepted on the basis of health needs, not on ability to
pay.

There are structured systems for staff support and communication.

came into existence in 1983 as part of the parameters estab-
lished for the Medicare hospice benefit (U.S.C. Section 1965 et
seq.), which served as a reimbursement model and helped to
define the essential components of hospice care.

Terminal illness, however, is difficult both to define and to
diagnose. Errors in prognosis are common and usually lead
to overstated life expectancy, which may partially explain very
short and declining durations of stay for hospice patients.18

Prognoses of life-limiting diseases such as acquired immuno-
deficiency syndrome or end-stage cardiac, hepatic, pulmonary,
renal, or neurological diseases are often more difficult to predict
than prognoses of advanced cancers. Patients with noncancer
diseases often have other known probable causes of death, such
as multiple organ failure or persistent recurrent infection, in
addition to their primary diagnosis. Also, a patient may have
multiple medical problems, none of which may individually
amount to a terminal diagnosis but when taken together, create
a terminal condition.

The National Hospice Organization has published medi-
cal guidelines, currently being updated, for determining prog-
nosis in selected noncancer diseases to aid clinicians with
prognostication.19 The prognosis of terminal illness depends
on clinical judgment combined with the following: objective
assessment of the natural history of the disease; treatments and
response to date; performance status; thorough physical assess-
ment, including neurological and orthopedic; and knowledge
of the psychological and sociological factors of the patient,
family, and physician.

Patients and families can select a hospice program by using
the criteria listed in Table 44.2. At the time of admission to a hos-
pice program, treatment decisions such as do-not-resuscitate
status are explored in conjunction with the patient’s values,
preferences, and goals for care. Do-not-resuscitate status is not
required for hospice admission. Using physician input, knowl-
edge of the disease process, therapeutic options, and discussion

Table 44.2. Questions to Consider When Recommending a
Hospice Agency

■ Is the hospice agency Medicare certified and state licensed?

■ Is the medical director board certified in Hospice and Palliative
Medicine?

■ Are physician consultations (preferably in the home) available
for the palliative management of difficult symptoms?

■ How do they handle inpatient care and respite services for
caregivers?

■ What types of therapies do they provide?

■ Will they accept patients who have no insurance? Most hospices
should be willing to provide care to uninsured patients.

■ Does the hospice agency contract with long-term care facilities?
How does the facility rate the care provided by this particular
program? Does the long-term care facility have an exclusive
contract with only one hospice agency?

with the patient and family, an advanced care team may help
to determine when the goals of care should change from life
prolonging to comfort.

HOSPICE AND PALLIATIVE CARE IN
THE LONG-TERM CARE SETTING

Many elderly people are dying in long-term care settings in
the United States. In 2000, there were more than 1.5 million
persons aged 65 and older in nursing homes20 and almost 1 mil-
lion functionally impaired older adults living in assisted living
facilities.21 As many as one-third of patients die during the
year after nursing home admission.22 One-quarter of deaths
in older adults occur in nursing homes. Two-thirds of nurs-
ing home residents remain in the facility rather than being
transferred to a hospital to die.23 Assisted living facilities are
increasingly serving as the location for end-of-life care; one
study found a 16%–22% mortality rate for assisted living facility
residents.24

Improving access to palliative care or hospice involvement
in appropriate nursing home residents is one way to improve
end-of-life care in nursing homes. Nursing home residents who
died with hospice care in place had improved pain assess-
ment and management, and lower rates of hospitalization,
restraint use, and artificial nutrition and hydration.25–27 In
nursing homes with many residents enrolled in hospice, both
the hospice residents and the other residents experienced lower
rates of hospitalization, higher frequency of pain assessment,
and higher rate of opioid use for control of pain or dyspnea,
when compared with patients who died in nursing homes with
limited hospice involvement.26

Case-controlled studies have found that families report sig-
nificantly improved symptom management after adding hos-
pice services to U.S. nursing home care, and that overall family
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Table 44.3. Standardized Approach for Communicating
Bad News

1) Set the scene (quiet location, turn off phones and pagers, sitting
if possible.) Decide which team and family members should be
present.

2) Elicit patient perceptions. “What do you understand about your
situation/diagnosis?”

3) Learn patient’s preferences regarding information. “How much
do you want to know, details vs. big picture? If you don’t want to
know, whom can we talk to about decision making?”

4) Give the information. Start with a statement such as, “I wish I
had better news for you.” State things as simply and clearly as
possible without jargon: “The cancer is worse.” Pause and allow
the patient time to react.

5) Respond to patient’s emotions. If there is no reaction, ask what
the patient is thinking or feeling at that moment.

6) Arrange for follow-up. “I have given you a lot to think about;
let’s meet again soon to talk more.”

satisfaction with end-of-life care was higher when hospice was
in place.25–27 Palliative care teams or hospice can teach family
and caregivers to care for the dying patient and can offer emo-
tional, psychological, and spiritual support to the patient and
family, as well as bereavement care and counseling to family
and friends, both before and after the patient’s death.

COMMUNICATION ISSUES IN PALLIATIVE CARE

Some of the most difficult situations in palliative care involve a
lack of open and honest communication among patients, their
families, and members of the healthcare team. Communication
with patients with life-threatening illness can be facilitated by
use of a standardized approach (see Table 44.3) that involves
active listening, clear language, and preparing the patient and
family to receive the information.28

If a family member requests that the bad news not be shared
with the patient, the clinician may need to explore possible
cultural or religious beliefs surrounding the sharing of bad news
because sharing bad news is less acceptable in some cultures.
Frequently, family members make this request to protect their
loved one from receiving bad news. Simply asking why such
a request is made, or suggesting that you ask the patient their
preferences about receiving information with family present,
may resolve the situation. If language barriers are present, it is
important to use a skilled professional translator and not rely
on family members as interpreters.

Communication about prognosis decreases uncertainty,
helps the patient and family understand the implications of the
diagnosis and options for treatment,29 and helps ensure that
treatment choices reflect the patient’s values.30 When com-
municating prognosis to patients and families, it is useful to
acknowledge the uncertainty inherent in any prognosis and to

avoid giving an exact timeframe for expected death; instead,
give ranges such as hours to days, days to weeks, weeks to
months, or months to years. Specialty consultants can help to
determine prognosis. It is also important to explain that prog-
nosis may vary with different treatment options.

After the patient and/or decision maker has a clear under-
standing of the diagnosis and prognosis, the clinician should
help define the goals of care. Asking questions such as the fol-
lowing about a patient’s values can provide information to help
negotiate goals of care:

“What is most important to you right now?”
“What do you enjoy most now?”
“What concerns you most about your disease?”
“What are you expecting in the coming weeks or months?”
“What have you seen in others you have known with the same

disease?”

Formulating goals of care with the patient involves discus-
sion of the relative risks, benefits, and alternatives to the various
treatment options. The initial discussion of goals of care will
generate an ongoing dialogue; in subsequent discussions, the
patient’s clinical situation and response to treatment are con-
tinually reassessed. The patient and/or decision maker has the
right to refuse treatment. Carefully exploring patient’s concerns
about the treatment may facilitate subsequent care.

SYMPTOM MANAGEMENT

A key component of preventing suffering at the end of life is
meticulous attention to symptom management. Despite almost
universal agreement that pain and other symptoms should
be aggressively managed, especially for those at the end of
life, many patients still die with poorly managed symptoms.
The following sections provide a concise review of suggested
approaches for symptom evaluation and management.

PAIN

Assessment

Initial evaluation of a patient’s report of pain begins with a
detailed history-taking and physical examination directed to
the source of the pain. The severity of pain can be rated accord-
ing to a numeric scale or using visual tools (see Figure 44.3).31

Questions should also include the pain’s location, character,
radiation, temporal profile, exacerbating or relieving factors,
and previous response to medications. The character of the
pain includes descriptors such as sharp, dull, or throbbing,
which will be helpful in determining the type of pain being
experienced: nociceptive, neuropathic, or mixed. Nociceptive
pain is generally described as pain with both sharp and dull
components, sometimes throbbing. Visceral pain is usually
described as deep or dull. Neuropathic pain is described as
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Figure 44.3.

burning, tingling, electric, or shooting. Mixed pain is a com-
bination of neuropathic and nociceptive. Pain can be con-
stant, intermittent, or breakthrough. Incident pain is intermit-
tent pain caused by a precipitating event such as movement.
Breakthrough pain is a combination of constant and intermit-
tent pain in which there is a constant baseline level of pain with
intermittent episodes of more severe pain. Response to therapy
provides the clinician with information about medications the
patient has found effective or ineffective and any side effects
they may be experiencing. A careful pain history must also
include a thorough assessment of the psychological and social
factors affecting the patient’s expression of pain.32–38

Management

Pain Medication Selection
The World Health Organization (WHO) Analgesic Ladder

(see Figure 44.4) was found to control pain in 90% of can-
cer patients and 70% of terminally ill patients.39 The WHO
Analgesic Ladder is most applicable to nociceptive or mixed
pain.

Figure 44.4. Adapted from the WHO Analgesic Ladder.

Scheduling and Dosing
Based on the WHO guidelines, any patient with constant or

breakthrough pain requires scheduled pain medication around
the clock. Immediate-release opioids such as morphine, hydro-
morphone, oxycodone, and hydrocodone should be dosed
every 4 hours, as the half-life is approximately 4 hours, regard-
less of the route of administration. Because the time to maxi-
mum blood levels via the oral route is approximately 1 hour,
as-needed oral doses for breakthrough pain should be given
every hour. For intermittent pain, around the clock dosing is
generally inappropriate; instead, immediate-release medication
should be given on an as-needed basis at the onset of pain.

Choosing an appropriate dose involves starting an empiric
regimen. For severe pain, a first-line medication is immediate-
release morphine sulfate. In the elderly, start dosing low and
adjust slowly, especially for around-the-clock medication. Most
of the strong opioids are renally excreted, so dose adjustments
are necessary for patients with impaired renal function.

For moderate-to-severe constant pain in an opioid-naive
elderly patient, consider an initial regimen of morphine sul-
fate 2.5 mg orally every 4 hours around the clock and 2.5 mg
orally every hour as needed for breakthrough pain. This dose
is equivalent to hydrocodone/acetaminophen 2.5/325 mg (see
Table 44.4). Frequent reassessment of efficacy is important.
Methadone is a unique opioid that is thought to have enhanced
activity in neuropathic or mixed pain states. Its pharmacoki-
netics can vary greatly between individuals, with a half-life of
up to 72 hours. Because of its potential to accumulate over time,
it should be carefully titrated and monitored in elderly patients.

Conversion
If the patient is currently taking a strong opioid or combi-

nation product and the regimen is ineffective or causing side
effects, converting to a different agent may improve pain con-
trol. Table 44.4 allows direct conversion between opioids.

Additional Considerations for Management of Pain
with Opioids in the Elderly
■ Avoid meperidine, which has neurotoxic metabolite that

can accumulate in elderly patients, is poorly absorbed
orally, and has low potency.

■ Avoid propoxyphene, because of poor efficacy and high
potential for adverse effects.

■ Use caution when starting long-acting medications such as
fentanyl transdermal patches and sustained-released opi-
oids in opioid-naı̈ve patients.
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Table 44.4. Equianalgesic Doses

Oral Dose (mg) Analgesic Parenteral Dose (mg)

15 Morphine 5

150 Codeine 50

10 Oxycodone –

3 Hydromorphone 1

15 Hydrocodone –

0.3 (transmucosal) Fentanyl 0.05

2 Levorphanol 1

150 Meperidine 50

■ Consider alternate routes: morphine and oxycodone are
available in concentrated forms (20 mg/mL) that can be
given sublingually. All parenteral opioids can be given sub-
cutaneously, either intermittently or via patient-controlled
analgesia.

■ Approximate time to maximum blood levels for opioids
is 60 minutes orally, 30 minutes subcutaneously, and 6
minutes intravenously. This should be used as a guide in
determining how often to give as-needed doses.

■ There is no standard or ceiling dose of opioids. Opioid dose
can be slowly increased until pain is relieved or until limited
by side effects.

■ Always prescribe opioids with appropriate laxatives, such
as senna with docusate sodium, and monitor closely for
constipation and impaction.

Alternative Routes of Opioid Delivery
Although the oral route is preferred, it is occasionally nec-

essary to consider a transdermal, sublingual, buccal, rectal,
parenteral, (including portable subcutaneous or intravenous
patient-controlled analgesia), inhaled, or spinal route. Advan-
tages of and indications for topical analgesics are convenience,
long-term use, confusion, difficulty swallowing, and reluc-
tance to use injections early in the pain management regimen.
Intractable neuropathic pain may necessitate consideration of
intraspinal nerve blocks and epidural administration of opi-
oids. The elderly and the dying should be evaluated carefully
for benefit versus burden. In the elderly, as in other populations
with chronic pain, the simplest dose schedule and least invasive
modalities should be used first.

Adjuvant Agents Used for Pain Management
Adjuvant agents are those that have primary indications

for other nonpain therapy but have additional utility in pain
management. They play an important role in the manage-
ment of neuropathic pain or in reducing opioid requirements,
thereby decreasing opioid toxicity. Adjuvant agents should
be considered for all patients, especially those with neuro-

pathic or bone pain. Neuropathic pain may require adjuvant
medications such as the anticonvulsants pregabalin, gaba-
pentin, carbamazepine∗, valproic acid∗ (∗requires blood level
monitoring); tricyclic antidepressants including amitriptyline,
desipramine, and nortriptyline; ketamine; and lidocaine. Non-
steroidal antiinflammatory drugs have been recommended
for the treatment of bone pain secondary to bone metasta-
sis because of their antiinflammatory properties. They should
be used in all patients with bone metastasis, unless contraindi-
cated. Corticosteroids and neuroleptics may also be indicated,
especially if nerve root involvement is present.

Nonpharmacological Methods of Pain Control
Although not well researched in elderly populations, poten-

tially helpful nonpharmacological methods of pain manage-
ment include alternative therapies such as guided imagery,
music, meditation, self-expression with art and drawing,
acupressure, therapeutic touch, physical therapy, transcuta-
neous electrical nerve stimulation, repositioning or splinting
a painful extremity, application of heat or ice, and massage.
These measures can be used alone or in combination with
medications.

Pain Management in Cognitively Impaired Patients
Pain is especially difficult to assess in cognitively impaired

patients. Observing for behaviors such as grimacing, moan-
ing, or crying out with turning, dressing changes, or other
therapies can help anticipate and prevent unnecessary pain in
cognitively impaired patients. Confused or demented patients
who have difficulty communicating their pain to health profes-
sionals often receive weak opioids or nonopioids because their
caregivers mistakenly believe that they cannot tolerate opioid
agents.40 If nonopioids alone are ineffective, it may be help-
ful to add low doses of short-acting opioids and escalate until
optimal pain relief is achieved. Frequent communication with
the patient, family, and caregivers is essential to monitor side
effects and response to therapy.

DELIRIUM

A change in mental status is a common neurological symptom
in those near the end of life. Clinicians should maintain a high
index of suspicion for delirium in patients who are very ill.

Assessment
Delirium can be differentiated from pain, anxiety, depres-

sion, or dementia using the Confusion Assessment Method.41

1) Acute change in mental status from baseline with a fluctu-
ating course

2) Inattention: unable to pay attention or follow a conversa-
tion

3) Disorganized thinking: rambling and incoherent, or irrele-
vant conversation
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4) Altered level of consciousness: can be either hyperac-
tive (hypervigilant), or hypoactive (lethargic, stuporous or
comatose).

A diagnosis of delirium requires that the patient have cri-
teria 1 and 2 and either 3 or 4.

Differential Diagnosis
The differential diagnosis of delirium in the elderly patient

is covered elsewhere in this text. Delirium seen in the pallia-
tive care setting may be related to the direct effects of disease
progression (such as brain metastasis), side effects to treat-
ment, or the indirect effects of progressive disease, such as
electrolyte imbalance, metabolic encephalopathy, infection, or
paraneoplastic syndromes. Before undertaking an exhaustive
evaluation, the following simple reversible causes should be
excluded: use of medications such as tricyclic antidepressants,
antihistamines, benzodiazepines, and some opioids; urinary
retention; fecal impaction; infection including urinary tract
infection, pneumonia, and sepsis; electrolyte imbalances; and
dehydration. Assessment includes complete blood count and
complete chemistry panel. Myocardial infarction and stroke
can also precipitate delirium and should be considered as well.

Treatment
The treatment of delirium in patients at the end of life

involves treatment of the underlying cause when possible.
Often, however, a comprehensive workup is not desirable, and
the cause remains elusive or is irreversible. Nonpharmacologi-
cal measures should be initiated; the patient can also be started
on a neuroleptic such as haloperidol in low doses (0.5–1 mg
po/im/iv/sq q 12 h) repeated hourly as needed.42 Once the
total daily dose is determined, it can be given in divided doses
two–three times a day. Chlorpromazine can be given when
sedation is desired. Newer antipsychotics such as olanzapine43

or risperidone44 may be effective for treating agitation but
have less evidence to support their use. Patients treated with
these and all antipsychotic medications should be closely mon-
itored for adverse effects and outcomes of therapy. They can
be considered in patients with Parkinson’s disease, in whom
the extrapyramidal side effects of haloperidol may be problem-
atic. Benzodiazepines, such as lorazepam, are used in alcohol
or benzodiazepine withdrawal.45

NAUSEA AND VOMITING

Assessment
The assessment of nausea and vomiting includes a careful

history-taking that includes onset, frequency, duration, bowel
habits, ability to keep liquids down, recent treatments (surgery,
chemotherapy, radiation etc.), exacerbating and relieving fac-
tors, and a thorough review of medications. The physical
examination should be guided by the history, such as assess-
ing papilledema in cancer patients with concern of brain
metastases; abdominal examination for masses, organomegaly,

ascites; and a rectal examination to check for fecal impaction.
Laboratory data can include a complete blood count to screen
for infection and blood loss, and a complete metabolic panel to
look for uremia, hypercalcemia, hyponatremia, hypokalemia,
and liver dysfunction. Plain x-rays of the abdomen may
reveal bowel obstruction, whereas electrocardiography and car-
diac evaluation may identify atypical presentations of cardiac
ischemia.

Management
Initial management begins with reversing underlying

causes when possible, such as correcting metabolic abnormal-
ities, treating constipation or fecal impaction, or discontinu-
ing offending medications. Medication should be targeted to
the most likely mechanism for the nausea and vomiting. A
wide variety of receptor types and neurotransmitters are found
in areas of the brain thought to control vomiting and each
may have a role in emesis. Antagonists of the receptors for
each of these transmitters have antiemetic effects. For exam-
ple the 5-HT3 antagonists are effective against chemotherapy-
and radiation-induced nausea and vomiting, but do not inhibit
nausea and vomiting resulting from opiate administration or
motion. Drug therapy is most likely to work if started pro-
phylactically; the oral route is preferred if there has been no
vomiting.

Start with metoclopramide around the clock for nausea
and vomiting caused by gastric stasis, ascites, hepatomegaly,
and gastrointestinal tumor infiltration. Metoclopramide is con-
traindicated in Parkinson’s disease and renal failure. For nausea
and vomiting that is secondary to opioid therapy, uremia, or
liver metastases, use haloperidol or chlorpromazine. If sec-
ondary to brain metastases, add a corticosteroid such as dex-
amethasone 4 mg daily. Antihistamines such as hydroxyzine,
promethazine, or diphenhydramine may be added to these
etiology-specific treatments if nausea and vomiting are not
fully controlled. Ondansetron (Zofran R©) may be added if nau-
sea is due to moderately to severely emetic chemotherapeutic
agents, such as cisplatin. Nausea and vomiting due to anxi-
ety can also be treated with antihistamines or anticholinergics
such as scopolamine. For nausea from a vestibular etiology, use
a scopolamine patch or promethazine.46

In a meta-analysis of nonpharmacological interventions,
postsurgical patients found benefit equivalent to pharmacol-
ogy when using acupuncture, electroacupuncture, transcuta-
neous electrical nerve stimulation, acupoint stimulation, and
acupressure.47 Guided imagery and hypnosis may also be
helpful.48

DYSPNEA

Dyspnea, the subjective sensation of difficulty breathing, is a
common symptom at the end of life. It can be either an acute
or chronic symptom. Objective signs, such as respiratory rate
and pulse oximetry, may not match the patient’s perception of
dyspnea. One study of terminally ill cancer patients found a
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relationship between a high level of dyspnea and low will to
live.49

Mechanisms
In patients at the end of life, dyspnea often has multi-

ple causes. Pulmonary causes of dyspnea include pulmonary
embolism; obstructive processes such as bronchospasm, tumor
invasion, and chronic obstructive pulmonary disease; inter-
stitial processes including pulmonary edema, pneumonia and
pneumonitis; and restrictive processes including neuromuscu-
lar dysfunction, pneumothorax, and pleural effusions. Cardio-
vascular causes include heart failure, coronary artery disease,
superior vena cava syndrome, and pericardial effusion or tam-
ponade. In addition, dyspnea can be caused by deconditioning,
cachexia, hypercapnea, anxiety, anemia, and acidosis.

Assessment
Detailed history-taking, appropriate physical examination,

and diagnostic studies such as complete blood count, basic
chemistries, arterial blood gas levels, electrocardiography, and
chest x-ray may be helpful to evaluate the underlying cause of
the dyspnea.

Management
Management should begin with treatment of the underly-

ing cause of the dyspnea if possible. Simple nonpharmacolog-
ical measures include the movement of air over the face via
fans, guided imagery and hypnosis, and emotional support.
Pharmacological approaches include bronchodilators, corti-
costeroids, benzodiazepines, and opioids. It is postulated that
opioids decrease respiratory distress by altering the perception
of breathlessness and decreasing ventilatory response to low-
ering oxygen and rising CO2 levels. Opioids have been shown
to improve dyspnea without causing significant deterioration
in respiratory function. Quality of life in terminally ill patients
experiencing dsypnea can be improved through use of low-dose
opioids such as morphine sulfate immediate-release 2.5 mg by
mouth every hour as need, and then every 4 hours around
the clock, with the dose titrated upward until symptoms are
controlled.50

For patients already taking opioids daily, the baseline dose
can be increased by 25%–50% depending on the severity of the
dyspnea. Patients requiring at least 30 mg orally daily might
benefit from a long-acting opioid preparation. A breakthrough
dose of approximately 10% of the total daily long-acting opi-
oid dose should be made available. Caution should be used
in patients with chronic obstructive pulmonary disease sec-
ondary to the risk of hypoventilation and hypercapnia, but
opioids have been found to be effective even in those patients51

especially when started at low doses. Nebulized opioids have
been recommended in the past, but data are inconclusive about
their overall efficacy.52,53 Benzodiazepine use can be reserved
for when anxiety is thought to be a strong component of the
dyspnea.54

Supplemental oxygen is not required for patients experi-
encing dyspnea when the other measures outlined are effective.

When oxygen is required to help relieve dyspnea, nasal prongs
are preferred over oxygen masks, which tend to be isolating and
can be frightening to patients.

CONTROLLED SEDATION FOR INTRACTABLE
SUFFERING

Some patients at the end of life have symptoms that cannot be
controlled despite maximal medical interventions. A symptom
is considered refractory to treatment if it cannot be controlled
adequately despite aggressive efforts to identify a tolerable ther-
apy that does not compromise consciousness, if additional inva-
sive and noninvasive interventions are incapable of providing
adequate relief, and if the therapy directed at the symptom
is associated with excessive and intolerable acute or chronic
morbidity and/or is unlikely to provide relief within a tolerable
time frame.55 Controlled palliative sedation may be a treatment
option for patients with intractable symptoms.

The purpose of palliative sedation is symptom relief; it
should not be confused with physician-assisted suicide. If pal-
liative sedation is being considered, it is important to commu-
nicate with the entire team caring for the patient and build
consensus. While the patient is still coherent, discussion of
all potential treatment options, including palliative sedation,
will help the family and care team have greater comfort with
the decision. When instituting palliative sedation, open con-
versations with the family members who are holding vigil will
alleviate accusations of unethical practices.

When the decision is made to proceed, consultation is
advisable with experts in either palliative medicine or anes-
thesia. Although opioids are often titrated to produce sedation,
they are not the best choice because of development of opi-
oid tolerance.56 Phenobarbital, midazolam, and propofol are
preferred over opioids.57 An analysis of patients having under-
gone increasing sedation at end of life found no evidence for
inadvertent hastening of death.58 Ethically, palliative sedation
could be viewed as equivalent to refusing/withdrawing artificial
nutrition and hydration.57

IMPAIRED NUTRITIONAL STATUS

Although it has been well established in law, ethics, and
medicine that patients have a right to refuse treatments that
are invasive and unwanted, withholding artificial feedings and
hydration continue to be a difficult issue for patients, fami-
lies, and health care providers. Questions from family mem-
bers about starvation and dehydration are common in car-
ing for the dying. Numerous studies show that terminally
ill patients generally do not get hungry, and those who do
need only small amounts of food for alleviation, not artifi-
cial feeding or hydration.59,60 Thirst and dry mouth can be
relieved with ice chips, and family members can learn to pro-
vide excellent oral hygiene for comfort. Caregivers, patients,
and families need to be informed that loss of appetite is to be
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Table 44.5. Ten Aspects of Spiritual Pain

Abandonment A feeling of being forgotten by God

Anger May be directed toward God or people

Betrayal Similar to abandonment but with an extra
valance

Despair Being without hope, having nowhere to turn

Fear, dread What does death mean? What will it bring?
Where? May be directed toward the process of
dying or toward what comes afterward

Guilt Self-recrimination, feelings of having left
undone things that should have been done, or
having done what should not have, a sense of
death as deserved punishment

Meaninglessness A feeling that life is without purpose, has no
fundamental meaning

Regret Sadness is associated with irreversibility, of
dreams that must remain unfulfilled, of a
deeper painful wish or longing for what
cannot be

Self-pity Why me? Why should I be in this condition?

Sorrow, remorse Profound sadness, likely to be associated with
impending separation from loved ones

expected in the dying and is generally thought not to contribute
to suffering.

SPIRITUAL DIMENSIONS OF HOSPICE
AND PALLIATIVE CARE

Theologian Dorothee Soelle, in her classic text on suffering,
pointed out two very important components of suffering: per-
ceived powerlessness and perceived meaninglessness. It is in
that struggle against powerlessness, the struggle to find mean-
ing in our lives, that so much important work is done at the
end of life.61 In this most personal and profound part of life’s
journey, the power of life review and the personal narrative are
critical for the dying and their families. Spirituality plays an
important role in the struggle to find meaning at the end of life.
Spirituality does not relieve us of suffering; rather, spirituality
can provide guidance and encouragement. Readings, spiritual
prayers, rites, and sacraments may be helpful to some.

Much has been written about the isolation of the dying,
avoidance by friends and families who do not know what
to say and by health care professionals who think they no
longer have anything to offer. Assisting in the spiritual work
of dying requires excellent listening skills, respect for the per-
son, reflection, and empathic awareness of the patient’s situa-
tion and story. The fact that human life has spiritual dimen-
sions becomes acutely evident as the end of life approaches
and patients want to bring spiritual feelings to the forefront. A
major component of pain is spiritual (Table 44.5).62

Table 44.6. Expected Changes When Death Is Imminent

Social

■ Withdrawal; decreased responsiveness

■ Increasing somnolence, confusion

■ Decreased hearing and vision

■ Decreased appetite and thirst

Physical

■ Decreased urine output

■ Mottling (bluish purple discoloration of the extremities);
cyanosis; cool extremities

■ Changes in breathing: Cheyne Stokes, tachypnea, rapid shallow
breathing, apnea

■ Tachycardia bradycardia

■ Fever hypothermia

■ Waxy appearing skin

The resources a hospice pastoral caregiver can bring to the
patient and family depend, of course, on the spiritual dynamics
that motivate a particular person. Every religious value system
has corresponding sources of spiritual strength. In the Chris-
tian context some of these sources of spiritual strength are
forgiveness, God, hope, prayer, rites, and trust.63 Many persons
must face spiritual issues if death is to occur with any kind of
acceptance.

EXPECTED PHYSICAL CHANGES AS A PATIENT
NEARS DEATH

Patients and families are vulnerable and often fearful about the
impending death. They turn to their health care practitioners
for information and reassurance. Health care providers play an
important role in helping patients and families to feel comfort-
able with the dying process by providing information about it.
Unfortunately, very few physicians and midlevel providers have
received adequate training in the changes associated with the
dying process or have witnessed the natural death of a patient.

There are anticipated changes at the end of life, as listed
in Table 44.6. Some patients will exhibit all of these changes; a
few patients will not exhibit any. Many of the changes wax and
wane, and changes often do not proceed in a stepwise fashion.
The social changes generally precede the physical changes.

ANTICIPATING FAMILY CONCERNS

Some questions frequently asked by families at the end of life:
Are you sure we are doing the right thing?
Reassurance may be helpful. Consider responding, “Why

do you ask?” This may help unearth ambivalence or the need
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for reassurance. Making sure the goals of care are established
ahead of time can make this a much easier question to answer.

Do you think she is suffering?
Again, often reassurance is all that is needed. Explain that a

useful proxy for distress in a nonverbal patient is looking at the
area between the eyebrows: if it is relaxed, the patient is likely
not in distress; if it is wrinkled, the patient may be experiencing
discomfort. Again, consider asking an open-ended question like
“What are you seeing that concerns you she may be suffering?”

How long does he have?
Avoid giving a specific number of hours or days. If the

patient is manifesting several of the signs seen in Table 44.4, it
is appropriate to give a range “hours to days.”

Why is she not on an IV?
Reassurance to the family that the patient is dying from their

underlying disease process can be very helpful, especially in the
patient in whom death appears imminent. A recent, small study
of terminal cancer patients showed a modest improvement in
symptoms with low-volume hydration.64 At worst, fluids run
at a maintenance rate will increase secretions and potentially
lead to anasarca and pulmonary edema. Intravenous access
may be very difficult obtain or maintain in patients at the end
of life. Parenteral fluids should only be initiated or continued
if such use is consistent with the goals of care and clinical
condition. If there is increasing edema or the development
of terminal secretions, discontinuation of intravenous fluid is
appropriate. Ongoing communication with the family is the
key to all changes in the plan of care.

SUMMARY

Death is an anticipated outcome for any clinician provid-
ing care for the elderly. Comprehensive care for the elderly
includes excellent care for the dying. Attention to the princi-
ples of palliative care and appropriate symptom management
ensure that elderly persons at the end of life endure a minimum
of suffering and experience a good death. Hospice referral for
patients with an expected prognosis of 6 months or less can
provide an interdisciplinary team approach to end-of-life care.
Prognostication can be difficult for many clinicians; providing
a range of expected lifespan can help convey the uncertainty
inherent in any prognosis. High-quality palliative care can be
provided to all elderly patients with chronic disease by focusing
on comfort rather than exclusively on disease management and
life prolongation.
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Case 1: Mr. Allen. Mr. Allen is an 80-year-old widower living
alone in an unheated rural shack. His family says he is an
alcoholic of 20 years and a loner. He is successfully treated for
pneumonia in the hospital, but the antibiotic leaves him with
a life-threatening coagulopathy. He insists on going home but
does not seem to appreciate the seriousness of his condition,
and there is concern he will not take the pills he needs to remain
alive. The social worker wonders if this would be a safe discharge
or whether he should be discharged to a nursing home.

Case 2: Mrs. Benson. Mrs. Benson is a 75-year-old widow with
advanced vascular dementia and end-stage congestive heart
failure. She listens to a description of the benefits and burdens
of having a do-not-resuscitation (DNR) directive, and when
her physician recommends it, she agrees. The next day she
has no memory of the discussion, so her physician repeats the
consent process, and she again agrees. Her physician wonders
if she could have capacity when her memory is so compro-
mised.

CAPACITY AND COMPETENCE

Capacity and competence are among the most important eth-
ical and legal issues in geriatrics. Although the terms are often
used interchangeably in conversation, it is advisable to keep
capacity and competence as two distinct concepts, with capac-
ity as a clinical concept and competence as a legal concept. It is
not that the two words have different meanings in our everyday
discourse, but that it is best to remind ourselves that sometimes
we are talking about legal conflicts that can only be resolved in
court whereas other times we are talking about clinical deci-
sions that are best made without any legal complications (or
costs).

Capacity and competence are presumed for all adults in the
United States. Hence capacity and competence do not require

any sort of test. Lack of capacity can be determined by any
clinician and does not require any court action. Incompetence,
in contrast, must be determined by a court, and thus typically
involves the use of expert witnesses for both the plaintiff and
defendant.

Capacity is also something that can vary from day to day
or according to the task at hand. Just as a person might be able
to play checkers but not chess, a person might be able to make
simple medical decisions, but not ones requiring processing
complex statistics. In contrast competence is generally seen
as global, and once a person is judged to be incompetent, a
guardian or conservator is usually appointed to make decisions
for the person, and the specific types of decisions removed from
the person are defined (often including financial issues, such as
selling of property, giving of gifts, and estate planning as well
as medical decisions).

To help keep the distinction clear, it is increasingly com-
mon to refer to the clinical concept as decision-making capac-
ity. Decision-making capacity deliberately links the concept of
capacity to the concept of informed consent. The bulk of this
chapter will focus on decision-making capacity because cases
that go to court to determine competence are removed from
the primary care arena into the legal world of expert witnesses.
It is important, however, to know what goes on in court, if only
to appreciate the value of avoiding that option when possible;
therefore, competence will be covered briefly in the final section
of the chapter.

DEFINING CAPACITY: CAPACITY AS
A FUNCTIONAL CONCEPT

There are various definitions of decision-making capacity but
all share some basic tenets. Some definitions propose addi-
tional elements, making them more stringent. It is best to
begin with the basic elements on which all definitions agree.
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To assess capacity, the clinician needs to determine that the
patient:

1) Understands the nature of her illness and all of the reason-
able treatment options

2) Appreciates the benefits and burdens (risks and benefits) of
each of the reasonable options

3) Makes a voluntary choice (free from coercion)
4) Communicates her choice.

The basic concept is often distilled to this: the patient must
understand and appreciate the relevant medical information
and then make an authentic choice, that is, one that reflects the
patient’s values.

Each of these elements can benefit from some clarification.
The conjunction “understand and appreciate” is a reminder
that this is not just a matter of cognition or comprehension of
information but an appreciation of the impact of the decision
on the person’s life. It is a common mistake to think that the
patient does not understand enough because of an assump-
tion based on an imaginary ideal patient’s comprehension. An
elderly patient or a patient from a different culture may well
have never understood modern Western medicine, and this
alone cannot mean they lose the right to make their own deci-
sions. It simply means the clinician must work a little harder at
translating or interpreting what the patient needs to know. The
most important information the patient must comprehend is
not the medical details (such as the treatment process or its
probabilities of success), but the expected physical and emo-
tional consequences of the decision he or she has made. Hence
that should be the focus of the assessment. The patient need
not have any higher degree of comprehension of the medical
or surgical option itself than is required for the appreciation of
its consequences.

The patient probably ought to understand the organ system
that is the source of the problem, whether the illness is life
threatening, and the difficulty of the recovery period for each of
the alternative interventions. Thus, for surgical interventions,
they should understand the rehabilitation required, including
the duration and the location of the rehabilitation. They do not
need to know any of the details of the procedure, any more than
they need to understand the chemical pathways of a medication.

Informed consent requires that all reasonable options should
be presented, not just the one that most people might choose.
It also requires that the option to refuse medical treatment
be included. The benefits and burdens of each option must
be explained in terms the patient can understand. Thus, if the
patient refuses a life-saving surgery, the clinician should explain
that the patient will most likely die as a result. This should not
be done in a threatening tone, as if to coerce intervention. It
may be that the patient is prepared to die and prefers a sooner
death to a difficult or painful recovery period or a long period
of inevitable decline. One should also mention that refusing all
the options for curative treatment does not in any way preclude
either hospice or palliative care. No patient should ever be made
to fear dying alone or in pain.

Patients may choose any of the reasonable options, but this
does not mean patients may choose any option. They may not
choose options that are considered unreasonable, unproven,
or physiologically futile, for example. Neither may they choose
illegal options. Most importantly, they must appreciate the con-
sequences of the option they choose. If they can say, “I know I
will die, but I have been prepared for that for many years now,”
then there is no need to try to talk them out of it or to consider
them suicidal (as they have not attempted suicide during those
years).1,2

Sometimes there is a question of whether a patient is making
a free and voluntary choice or is being coerced by either her
doctor or her family. There is much the clinician can do to
prevent the former, and there is a little the clinician can do to
prevent the latter.

Some physicians express skepticism about the value of
informed consent, saying that all their patients take their rec-
ommendations. Implicit in this claim may be an assumption
that the doctor always recommends what is best, and any
patient who refused the recommendation would be making
a bad choice. It is rarely the case that there is only one good
choice that is best for everybody. Furthermore, any physician
who considers a patient’s choice contrary to the doctor’s rec-
ommendation as a personal rejection is at risk for becoming
coercive.

Of course patients go to a doctor for advice, and gener-
ally hold doctors’ recommendations in high regard. So it is
reasonable to expect patients to accept physicians’ recommen-
dations most of the time. If more than one reasonable option
is available, then it is sensible to expect some variation in the
choices patients make, which reflect their personal value sys-
tems. Hence if all of a physician’s patients make the same choice
this is a prima facie warning sign of a coercive informed consent
process.

Patients will often ask a health care provider what the
provider would do in his or her situation. It is important to
answer patient’s questions, but it is also important to encour-
age patients to make their own decisions. Thus it is good
to begin by replying, “Well, you have to understand that I
am a (e.g. a 45-year-old Indian woman, and not a Chris-
tian), and so I may have very different values than you. And
it is very hard for me to know what I would do unless I was
in your situation. As a clinician I do know the medical facts,
but you’re the person who is going to reap the benefits or suf-
fer the consequences of the treatment, not me. I can make a
recommendation, but you must make the final decision.”

If pressed for an answer, or faced with a patient who cannot
make a decision without some external prompting, clinicians
must be very careful not to impose their views. Many physicians
have a natural bias toward medical treatment, which they must
try to counterbalance. One might respond: “I know it would
be a very difficult decision, and I might decide it was better
to (e.g., go back to my family one last time) rather than go
right into the hospital for treatment. You may be different from
me, and I want you to think about what is best for you.” This
reminds them that there are at least two choices and that they
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do not need to agree with you, and even invites them to differ
with you by giving them your reason for your choice so they
can see if they share the same values.

It is harder to guarantee that family members are not influ-
encing a patient’s decision. Some degree of influence from loved
ones is to be expected and is often welcomed by the patient. The
clinician need not try to prevent all family input. The general
principle of respect for persons requires that clinicians have at
least one initial private conversation with their patient, without
other family members present. At that meeting emphasize that
this is the patient’s decision, and it is up to the patient how
much information she wishes to share with the family and how
much of their advice to follow. Reassure the patient that if she
ever feels pressured or coerced by her family she can request
another private meeting and that you will respect her wishes.
At the same time you can explain that it will be the patient’s
family who will make decisions for the patient if the patient
loses capacity, unless the patient explicitly names an agent on
an advance directive.3

It is also important to remember that patients may com-
municate their choice in many ways and not just by talk-
ing. Written notes, American Sign Language, hand squeezes,
blinking, eye movements, and word, letter, and signboards
are all useful tools in enabling nonverbal patients to com-
municate.

CAPACITY AND CONSISTENCY OVER TIME:
THE ROLE OF THE FAMILY AND THE PRIMARY
CARE PHYSICIAN IN ASSESSMENT

The basic concept of capacity has been described in the previ-
ous section, but there are some additional conditions that are
debated as part of the concept. One, the concept that a decision
be “rational,” has been widely rejected, whereas the other, con-
sistency, is sometimes a useful additional condition but must
be applied with care.

The condition that the patient’s decision must be rational
before the patient is judged to have capacity has been rejected
in ethics and law as outcome based, that is, according to what
decision he makes. This falsely assumes there is only one ratio-
nal choice, and that all patients with capacity must be rational.
Rationality is at best an abstract ideal; it could well exclude 90%
of humanity as everyone harbors some beliefs that are not well
founded or based on scientific evidence. Religious beliefs, for
example, can be defined as based on faith rather than reason,
but we accept that patients can make decisions based on their
religious beliefs if they choose.

Some definitions of capacity use the ambiguous term “rea-
soned choice.” It can be interpreted as either the patient “gives
a reason” for her choice or the patient makes a choice that is
considered to be reasonable by her physician. Because of the
etymological tie between “reason” and “rational,” all such def-
initions invite a paternalistic restriction upon patients based
on thinking physicians have a more reasoned understanding of
medicine than do their patients. So long as the options being

considered are all reasonable options, then there is no need for
this additional condition.

If one wants to raise the standard for having capacity so the
standard is restricted to persons who can give some justification
for their choice, it is better to ask that patients be able to explain
their choice rather than require they make a reasoned choice.
Idiosyncratic or culturally determined explanations (e.g., based
on folk medicine) are less likely to be rejected using this lan-
guage as we are accustomed to appreciating the importance
of respect for cultural diversity. (See the chapter on ethnic
diversity.)

A more useful addition to the definition of capacity is that
the patient makes a decision consistent with their past choices.
This is a way to test for authenticity of belief, representing the
ethical goal of having a patient make autonomous choices or
choices that represent his core values or deeply held beliefs.

The idea of consistency over time as a way to judge whether
a patient is making an authentic choice has some advantages:
1) it helps to identify decisions made in a state of panic or
anxiety that the patient may later regret, and 2) it emphasizes
the link between the concepts of decision-making capacity and
surrogate decision-making, because surrogates of incapacitated
patients are expected to make decisions that are consistent with
those the patient made when capacitated.

Adding the condition of consistency over time also com-
ports with an ethical methodology that has garnered much
interest in the past decade: narrative ethics. Narrative ethics
holds that a human life is best seen as a story: it has a begin-
ning, middle, and end, with each stage growing naturally out of
earlier stages, and with some sort of identifiable thread woven
through it that is held together by the consistency over time
of the subject’s personality, memories, values, goals, and social
network. Judging someone to have capacity is then saying that
they are still in charge of their life-story and have the right to
decide its ending.

The case of Mrs. Benson (case 2 described previously)
demonstrates the potential importance of consistency over
time. When physicians discovered that she had no memory
of agreeing to be DNR the day before, they wisely repeated the
entire informed consent process. When she agreed once again
to the DNR directive they realized that her consistency sufficed
for them to be comfortable that her choice represented her core
values, even though she could not remember any conversation
from one day to the next.

There is another interesting consequence of adding consis-
tency to the criteria for capacity and that is that the experts
about consistency would be the persons who have best known
the patient over time. Thus a capacity assessment would have
to include a family member, friend, or long-term care provider
who has known the patient well for an extended period of time
(e.g., when the patient clearly had decision-making capacity).

There is a drawback to adding consistency over time as an
additional criterion: it could dissuade us from thinking that
people who change their minds have capacity. Often a per-
son who has stated a certain opinion for years when healthy
may feel differently once confronting a serious illness. Thus
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the best practice is to not require consistency over time unless
the patient has some confusion, depression, or memory impair-
ment. In those cases consistency with past choices can be used to
extend the range of cases in which patients remain in control of
their medical care, thus maximizing patient self-determination.

EVALUATING CAPACITY: ASSESSMENT, TESTING,
AND CONVERSATION

There is no single widely used and validated test for lack of
capacity. This is not so much the fault of the tests as a conse-
quence of the concept: the objective testing of subjective states
is inherently limited. Nevertheless, any clinician should be able
to assess whether her patient lacks capacity, it simply does not
require a test or other objective assessment tool.

One point cannot be stressed enough: the commonly used
Folstein Mini-Mental State Examination (MMSE) does not
assess capacity, and using it for that purpose is a mistake.4

The MMSE is designed to assess dementia and is validated
for that purpose. It was never intended for assessing capacity.
Indeed, any reference to an MMSE score in a psychiatry note
responding to a request for a capacity evaluation is more of an
indicator of confusion on the part of the consultant than the
patient. Mrs. Benson would probably score less than a 15/30
on the MMSE, but still was rightly judged to have the capacity
to agree to a DNR order. Interestingly, a patient can also score
a perfect 30 on the MMSE and lack capacity. The point is the
same: the MMSE simply does not test for capacity.

Similarly, tests for depression, although simple and poten-
tially beneficial, do not test for capacity. A patient may have
mild-to-moderate depression, as well as mild-to-moderate
dementia and still be capable of informed decision making.
If either dementia or depression is suspected the clinically rel-
evant question is whether it is affecting patients’ decisions or
whether they are making the same decision they would make
regardless of the diagnosis.

There are other more recent tests designed specifically to
assess capacity such as the Aid to Capacity Evaluation5 and the
MacArthur Competence Assessment Tool-Treatment.6 These
tools are especially useful in research settings where one must
be careful to be consistent in how one enters all the study sub-
jects, especially when there is doubt about whether the study
will have any medical benefit for the patient. They offer no
advantage over a well-documented half hour conversation with
a patient about his illness and all of the reasonable treatment
options. Following such a discussion, if the patient understands
his options, makes a choice, and understands the consequences,
then the patient has capacity. A note documenting those facts
in the chart is adequate legally to justify orders that are intended
to achieve the patient’s goals. It is not necessary for the note to
review the entire medical history, although doing so is accept-
able. It will be helpful if the note quotes verbatim a few of the
questions asked of the patient and his or her replies. These can
prove enormously helpful to the staff and the family later in the
hospitalization, should the patient lose capacity.

There may be some concern that this time is not reim-
bursed; however one can be reimbursed for talking about
advance directives, and short visits can always be billed for
short conversations. This time can also be part and parcel of
the informed consent process. “Informed consent” is not a
form and it is not accomplished by obtaining a patient’s sig-
nature, it is an informational process whose goal is patient
self-determination. If it is given short shrift, then considering it
as a simultaneous capacity assessment might encourage a more
careful and complete process.

There is normally no need for a psychiatric consult to assess
capacity. Recognizing this is important, given the shortage of
psychiatrists, especially geriatric psychiatrists. The exceptions
are when a patient already has a diagnosis that might benefit
from a specialist, especially to determine if a condition that is
interfering with capacity might be reversible. Thus a psychiatric
consult can be justified for patients with refractory psychosis
or delirium; just as a neurology consult or neuroimaging can
be justified for stroke and dementia patients. It is typically the
case that the geriatrician can assess capacity better than the
specialist; thus the purpose of any consult must be made clear
and not invite ‘turfing’ decisions better made by the doctor
who has known the patient over time and knows the patient
best.

There is another reason why capacity is best assessed by
the patient’s geriatrician or primary care physician as part of
the consent process, rather than by a consulting psychiatrist.
It is not uncommon for patients to resent being asked to talk
to a psychiatrist for fear of being found to lack capacity and
forced into a nursing home. As a result, patients sometimes
refuse to meet with a psychiatrist. This can cause delays and
frustration, but it is important to avoid interpreting a patient’s
refusal to meet with a psychiatrist to be evidence of a lack
of capacity. If anything, it could be argued that refusing to
talk to a psychiatrist is a sign of insight insofar as it shows an
understanding of what the psychiatrist is there to evaluate and
its possible consequences.

For hospitalized patients there may be another useful
resource in cases where capacity is doubted or disputed: the
ethics consultation service. These are available at most teaching
hospitals in the United States and Canada, and their consul-
tants (who are usually doctors, nurses, or philosophers with
hospital-based training) will often have experience with other
similar cases in the same hospital and will be familiar with local
laws and policies.

DIMINISHED AND FLUCTUATING CAPACITY

Capacity is not all or nothing; some patients have it at some
times of day and not at others. Some patients have capac-
ity while medicated but not when the medications wear off,
whereas others have it when the medications wear off but not
when medicated. Yet other patients have capacity to make some
decisions but not other decisions. Because of potential contin-
gencies such as time of day and medication side effect, the
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clinician should always be careful in a chart note to say of a
patient who lacks capacity that this may not be a chronic or
irreversible condition and that one will return to reassess at
a different time of day or after a change in medication or a
wash-out period.

There is no need to worry that a patient with fluctuating
capacity and resulting apparent “changes of mind” somehow
cancels out the validity of her choices. The clinician in this case
must clearly chart what the patient said during her lucid phases
and make clear that occasional contrary statements were made
during times of incapacity.

In addition, different levels of cognitive complexity are
required for decisions choosing between medical interventions
and choosing a durable power of attorney for health care (also
known as a health care proxy in some states such as New York
and New Jersey, and a health care surrogate in Florida). If a
patient should be found to lack capacity to make some com-
plex decisions, she may still have capacity to choose a loved
one trusted to represent her wishes. This can be a critical last
chance to maintain some control over the remainder of her
life.

Helping patients make medical decisions and fill out
advance directives is an absolutely essential task for geriatri-
cians. A general discussion about attitudes about aggressive
treatment, intensive care, feeding tubes, and nursing homes
should be subtly woven into the last 10 minutes of every annual
exam. Information garnered should be included in the chart
for future reference. Advance directives, including naming a
durable power of attorney for health care, should be suggested
to every patient and help given in filling out the forms and
putting them in the chart and having them implemented. Help-
ing the patient select the friend or family member best able to
handle the common pressures presented by the health care sys-
tem (and avoid choosing someone who “cannot live without
them”) is also very important. This should not be seen as merely
or routinely identifying the “next of kin.”

It is never too late to address these issues. If clinicians
offer to discuss them with a particular patient annually but
are repeatedly rebuffed, that does not mean the patient will
not want to address the issues after being hospitalized with a
life-threatening illness. A visit to a patient in the hospital will
never be forgotten by the patient or his family, and a docu-
mentation of capacity by the patient’s private attending may
allow a patient to maintain control over his life in the midst
of a hospital chart filled by notes of numerous experts who are
strangers to the patient.

PLACEMENT OR DISPLACEMENT? WHEN SAFETY
AND FREEDOM CONFLICT

Mr. Allen’s case (case 1 described previously) probably exem-
plifies the most common problem that triggers a capacity
assessment, namely a patient who refuses beneficial treatment
or who is making a decision that is considered dangerous.7 Such
decisions and the capacity assessments they trigger are usually

made in the hospital, but the consequences often extend beyond
the period of hospitalization.

For Mr. Allen and many other patients, the determina-
tion regarding capacity will decide whether he is allowed to
return home or be discharged to a nursing home over his
objections. His children were convinced that he would not take
the medicine he needed to survive, but they also agreed that
his refusal was consistent with his life-long values and actions.
They were certain that living in a nursing home would be unac-
ceptable to him, and he would try every way to escape, even if it
risked death. Most importantly, his family did not feel like they
had the right to make decisions for him, as they felt he could
make his own decisions. This was a good example of the use of
the optional fifth condition for capacity, consistency over time,
and especially the important role of family in judging whether
a patient meets that criterion. Mr. Allen did indeed go home,
surviving for about a month (thanks to subtle surveillance by
his family and his family physician). During that time he was
very happy to have won this final battle, bragging to friends
about how he outsmarted all of his doctors.

Thus, another issue raised by the case is when involuntary
placement in a nursing home can be justified. In general, if
a patient with capacity refuses placement, that wish must be
respected. If discharge to home is not felt to be safe, that does
not automatically justify nursing home placement. Safety is not
an absolute value, but one value that must be balanced with
others. Freedom to live where you want and especially freedom
to live in your own home is an important liberty we enjoy
in our society.

In situations where safety and freedom collide, the weighing
of each must be done with meticulous attention to detail: Can
the home be modified to enhance safety, such as switching a gas
stove to an electric stove? Can a cleaning service be engaged to
shovel out years of hoarded newspapers and clean and disinfect
the kitchen and bathrooms? If so, then the value of respect-
ing the decisions of patients with capacity clearly prevails. Or,
on the other hand, can the nursing home be interviewed in
advance for its willingness to allow eccentric individuals to
maintain their lifestyle, such as sleeping late every day, or drink-
ing or smoking in their room? Can a nursing home be located
with a dominant ethnic group that will make the patient feel
more at home than he would feel isolated at home, such as
one with many Asian or Hispanic residents? If so, then perhaps
the patient can be persuaded to change his mind and give it a
try.8–10

Giving these controversies their due attention, including
a capacity assessment, is very important. In the long run, the
worst outcomes could result from well meaning but one-sided
safety concerns: elderly patients might prefer not to call 9-1-1
if they think every hospitalization carries with it the risk of
an involuntary placement (or as it might more accurately be
called, “displacement”). Documentation of a patient’s decision
that he or she understands and appreciates the risks will keep
the responsibility for the consequences with the patient who
knowingly chooses independence over safety and will minimize
any legal risk to the physician.
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PATIENTS WHO LACK CAPACITY: WHEN RESPECT
FOR PERSONS REPLACES AUTONOMY

The emphasis so far has been on cases in which the patient was
assessed to have capacity, despite initial doubts. What about
cases in which the patient does not have capacity? There is
often a misperception that determining a “difficult patient”
lacks capacity will make decision-making easier; however, this
is seldom the case. Someone will still have to make the decisions,
and it is rarely the doctor who will be empowered to do that.
So a finding of incapacity sets in motion a search for a suitable
surrogate, and then the informed consent process must begin
again with the surrogate.

It is not necessarily easier to deal with a healthy adult child
of an elderly patient. There may be great emotional difficul-
ties in making decisions to stop life-sustaining treatment, for
example, especially in cases in which there are no advance direc-
tives. There may be differences of culture and location: You
may have to wait for someone to travel 3,000 miles and then
find that they are less trusting of your advice than was your
patient.

When a patient lacks capacity there is no choice but to
begin this process of family decision making. Most states have
laws with an ordinal list of surrogates, starting with the spouse
followed by adult children, then siblings, and ending with
close friends. It should be kept in mind, however, that one
is really seeking those who can best represent the patient’s pref-
erences, and that anyone on the list of surrogates can defer
to someone else lower on the list if they feel that other per-
son can do a better job. Then the goal of the informed con-
sent process becomes a collaborative effort between the clin-
ician and the surrogate(s) to decide what the patient would
have wanted in the circumstances. This is called substituted
judgment.11,12

In the situation in which the patient lacks capacity and there
is no family member who is able to help with substituted judg-
ment (due to lack of family members or unwillingness of family
members to make decisions), then clinicians are counseled to
do what is best for the patient. This is commonly known as
the best interest standard. This judgment should include both
the benefits and the burdens of all the treatment options, so as
to weigh quality of life as well as duration of life. This should
not be taken to mean “do everything” or “always err on the
side of life.” Clinicians must still obey the Hippocratic advice
to “At least, Do No Harm,” that is, do not pursue interven-
tions that are likely to make things worse or prolong suffering.
If the decision to withhold or withdraw some life-sustaining
treatment is to be made, it is be advisable to request a review
by the ethics consultation service. Their role, however, is not
to make the decision but to confirm its reasonableness in the
given circumstances.

Once any medical decisions are arrived at using either sub-
stituted judgment or the best interest standard, it is impor-
tant that someone inform the patient. If the patient objects,
then one must carefully review the reasons it was felt she
lacked capacity, and consider whether the patient’s objection is

worthy of reassessing the evaluation. Sometimes it will become
evident on reassessment that the patient does understand and
appreciate her situation, in which case the family will often
accept the patient’s decision (and feel relieved of the burden of
deciding).13

Generally speaking, courts do not like to hear cases that
are “just” about medical decisions, especially end-of-life deci-
sions. Furthermore, going to court will usually take more than a
month (even expedited hearings usually take at least 2 weeks),
and means engaging in a system that is by definition adver-
sarial. There are fees for the court, for the lawyers, and for
the expert witnesses. One can never predict the outcome of a
hearing or all of its long-term consequences. Often a guardian
will be appointed who is unfamiliar with the patient. Hence it
might only be advisable to go to court to determine whether
the patient can be declared incompetent when 1) a patient is
determined to lack capacity, and 2) there is reason to think this
condition will not be reversible, and 3) there are no friends
or family available to help make decisions for the patient, and
4) there are likely to be a number of important decisions to be
made for the patient (such as involuntary placement and selling
of property and other financial issues).14

To paraphrase one of the great judges in American his-
tory: “Hell is filled with lawyers paying more attention to due
process than to achieving justice.” Hence courts should gener-
ally be seen as a last resort, and an indication that issues were
not properly addressed by the patient and primary care doc-
tor when they should have been. Before beginning down that
road, it is always advisable to ask oneself if there is any way
to improve your patient’s understanding and appreciation of
the situation by improving one’s communication skills. It has
been said that half the problem with noncompliant patients
is doctors who do not give adequate time to patient educa-
tion, and it might also be true that half the problem with
incapacitated patients is doctors who do not take the time to
listen.
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Injuries in Older Adults

Amy R. Ehrlich, MD, Keiko Kimura, MD, Jody Rogers, MD

Injuries are an important cause of morbidity and mortality
in the elderly and are the ninth leading cause of death in the
United States for all persons aged 65 years and older.1 The
contemporary model of injury prevention and control is based
on the concept that the event leading to the injury is distinct
from the injury itself. Injuries can be prevented by altering
the precipitating event, changing the impact of the event on
the individual, or modifying the environment.2 Passive injury
prevention strategies, such as modifications in the environment
or product design, are generally the most successful. Active
injury prevention strategies that require an individual to change
their behavior are more prone to failure.2,3

The leading causes of injuries in the elderly are a diverse
group of events including falls, motor vehicle accidents (see
Chapter 48), fires and burns, poisoning, choking, and environ-
mental exposures. Falls are the most frequent cause of injuries
in older adults accounting for 61% of nonfatal injuries and
40% of fatalities. Motor vehicle accidents are the second most
common cause for injury and death outside the home in the
elderly.4 Most nonvehicular injuries occur within the home
environment. Rates of home injury–related death increase with
advancing age, rising from 7 per 100,000 in those aged 60–69
years to 48 per 100,000 in those aged 80 years and older. Fire-
and burn-related injuries are the second most common cause
of death in the home, followed by poisoning and choking.5,6

Heat and cold exposure injuries also pose a significant threat
in older adults.

Injuries in the geriatric population can be conceptualized as
a “geriatric syndrome,” arising from a complex interplay of pre-
disposing risk factors including advancing age, and functional,
sensory, and cognitive impairment.7 Extrapolating from the
extensive literature on falls, additional risk factors contributing
to injuries are likely to include the use of multiple medications
and specifically the use of psychotropic medications.8 The role
of dementia, with its accompanying deficits in memory and
judgment, as a contributing factor to household injuries has

not been fully elucidated. Dementia is present in up to 50%
of community-dwelling persons older than the age of 85 years.
Dementia is frequently not recognized by the treating physi-
cian, with up to two-thirds of patients with moderate dementia
not correctly identified by physicians in the office setting or the
emergency department.9,10 It is, however, reasonable to postu-
late that a frail older adult with cognitive as well as functional
and sensory deficits who is at increased risk for falls is also at risk
for other household injuries. Experts recommend a multifac-
torial intervention strategy for patients who have fallen or are
thought to be at high risk for falling and a similar approach
should be considered to prevent other injuries in older
adults.11

The U.S. Preventive Services Task Force recommends coun-
seling adults to prevent household accidents; however, there are
no trials on the outcome of including counseling as a part of the
routine office-based health care of elderly patients.11 A refer-
ral to a home care agency, for a home safety assessment, may
be warranted for patients at high risk for a household injury.
A home safety evaluation by allied health professionals can
explore potential risks for common injuries that exist in the
home environment. Multiple home safety assessment tools are
available to aid health professionals in reviewing safety risk
during a home visit, although no tools have been used in large
trials and no outcome data exist to evaluate individual tools
(Table 46.1).12,13

FIRES AND BURNS

The risk of injury and death in a residential fire increases with
advancing age. Adults aged 85 years and older have a relative
risk of death by fire that is 4.6 times higher than the national
average. The highest fire fatality rates are seen in males and
within the African American community, reflecting both the
increased poverty rates and increased burden of medical illness.

494
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Table 46.1. Home Safety Checklist

General Housing

■ Smoke detectors

■ Present and in working order

■ Location: on every floor, away from air vents, near
bedrooms, on ceiling or 6–12 in below ceiling

■ Carbon monoxide detector present

■ Telephones

■ Emergency numbers next to phone

■ Phones accessible

■ Medications

■ Properly stored and clearly labeled

■ No expired medications

■ Hazardous materials stored properly

■ Adequate heating and cooling

■ Space heaters/wood burning stoves

■ Located away from flammable materials

■ Appear properly installed and maintained

■ Emergency exit plan in place

All Rooms/Hallways
■ Passageways

■ Free from objects and clutter

■ Cords

■ Out of the flow of traffic. Not under rugs

■ Lighting adequate

■ Floor coverings

■ No unsecured throw rugs/runners; carpets lie flat

Specific Rooms/Areas

■ Kitchen

■ Flammable and combustible objects stored away from
burners and ovens

■ Cooking supplies stored away from burners

■ Frequently used supplies within easy reach

■ Sturdy step stool available

■ Refrigerator free of spoiled food

■ Bathroom

■ Nonslip surface or nonskid mats on bathroom floor

■ Nonskid surface (mat or abrasive strips) in bath/tub

■ Grab bars for bath/tub

■ Hot water temperature <120◦F

■ Patients with fall risk

■ Raised toilet seat

■ grab bars by toilet

■ Bath bench/shower seat

■ Handheld shower device

■ Bedrooms

■ Phone accessible from bed

■ Lamp/light accessible from bed

■ Adequate light from bed to toilet

■ Stairs

■ Handrail secure

■ Steps and coverings in good repair

■ Light switches at top and bottom of stairs

■ Lighting adequate to visualize each step

African American males aged 85 years and older have a relative
risk of death in a residential fire that is 21.5 times higher than
the overall population.14 The mortality rate for older adults
admitted to burn centers also rises with age, although advances
in contemporary burn care have improved survival rates in
the oldest of the old.15,16 Common causes of residential fires
involving the elderly include cigarette smoking, cooking, and
heating equipment.14

Alcohol and Benzodiazepines
Alcohol is the single most important independent risk fac-

tor for death in all residential fires.17 In autopsy series, up to
three-quarters of middle-aged adults are reported to have a
positive alcohol level at the time of fire death. The associa-
tion is less significant in elderly fire victims, nonetheless up
to 30% of decedents aged 60 years and older have a positive
alcohol level.18,19 Similarly, positive alcohol levels are found in
9%–21% of elderly patients admitted with a major burn.20,21

Benzodiazepines, which are associated with multiple
increased adverse drug events (ADEs) including an increased
risk of falls, are commonly prescribed for community-dwelling
elderly.22 In one retrospective study, almost one-third of elderly
patients admitted with a major burn had a positive toxicology
screen for benzodiazepines, cocaine, or marijuana.21 Although
these data have not been replicated in other trials, they are
consistent with the finding of increased ADEs with the use
of benzodiazepines. Elderly persons with dementia and func-
tional disabilities are at increased risk for both major burns
and fire death.19 In one retrospective chart review of elderly
patients admitted to a burn unit, up to 30% were found to have
dementia.23 A similar study found that two-thirds of patients
with a diagnosis of dementia were unsupervised at the time of
their burn injury; these accidents occurred when the patients
were bathing or cooking.24

Cigarettes
Cigarettes are the leading cause of fire fatalities in the elderly.

The high morbidity and mortality rates from cigarette smok-
ing are related to the ignition of bedding or clothing, with
subsequent severe burns and smoke inhalation. The majority
of older adults who die in a fire are sleeping or bedridden.25

Strategies to aid the elderly in smoking cessation are simi-
lar to those used for the rest of the adult population. High-
risk activities, such as smoking in bed, should be specifically
addressed.26 Patients with cognitive deficits who continue to
smoke pose a complex management problem for families and
physicians. Every attempt should be made to encourage such
patients to participate in smoking cessation; however, families
and other caregivers may need to be instructed by the physician
to stop providing the homebound, demented patient access to
cigarettes, as these patients represent an unacceptably high risk
for accidental injury to self or others.

Cooking
For older adults, accidents while cooking are the single

most important cause of burns and a leading cause of death in
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residential fires. Cooking burns account for up to 40% of major
burns and 70% of emergency department visits for minor burns
in elderly adults.27,28 The most common cause of major cooking
burns is the “granny-gown” burn: the ignition of loose fitting
clothing while reaching across a stove.29,30 Strategies to limit
cooking burns include patient and family education regarding
safe cooking techniques, and environmental modifications such
as the use of stoves with side mounted controls, and the removal
of cooking supplies from the back of the stove.

There are few data to guide the physician in evaluating
an elderly patient’s risk in cooking. Warning signs of unsafe
behavior may include a history of minor burns, reports of
burned food or utensils, or leaving on the gas. The use of
timers may be a useful adjunct for patients with mild cognitive
impairment who have insight into their deficit. Patients with
significant cognitive deficit, unless directly supervised, need to
discontinue cooking. If necessary, caregivers may need to be
instructed to remove the knobs from the stove and disconnect
kitchen appliances to prevent cooking while unsupervised.

Bath and Shower Burns
Scald burns from hot tap water are associated with a high

morbidity and mortality. Over half of fatal tap water burns in
the United States occur in patients aged 75 years and older.31

The causes of bathtub burns include inappropriate handling of
the hot water taps, falls, seizures, and syncope.32 In one series
of elderly patients admitted with major bathtub-related scald
burns, two-thirds were found to be demented.23

To reduce injury, the recommended maximum tempera-
ture for residential hot water heaters is 120◦F; estimates are
that it takes 5 minutes to develop a full thickness burn at this
temperature.33 The majority of adults in the United States do
not know the setting of their hot water heater, and studies that
have directly measured residential hot water temperatures
have found a significant prevalence of dangerously high water
temperatures.34 Basic safety equipment is frequently not
present in the homes of community-dwelling elderly. Bath and
shower safety equipment has been studied in relationship to
patients with bathing disability. In one large trial, up to 50% of
community-dwelling elderly who were functionally at risk for
falls lack basic safety equipment such as grab bars and shower
seats.35,36 A successful public health initiative to prevent
household injuries including falls, burns, and scalds empha-
sized lowering hot water thermostats and installing grab bars
and nonskid strips.37 Physicians should review the presence of
both adequate supervision and bathroom safety equipment for
patients with cognitive deficits and those at high risk for falls or
burns. In addition to testing and maintaining hot water tem-
perature at less than 120◦F, recommendations to prevent hot
tap water injuries include filling bathtubs with cold water first.

Medical Equipment Associated with Burns

Heating Pads
Heating pads result in 1,600 emergency room visits annu-

ally in the United States, with the elderly accounting for almost

half of heating pad–related burns. Heating pads may also lead
to major burns requiring admission to a burn center. Patients
with sensory deficits or cognitive deficits are at increased risk
for burns from these devices. High-risk behaviors include sit-
ting or lying on a heating pad or use while sleeping.27,38,39

Recommendations for the use of heating pads in any elderly
patient need to be carefully weighed against the potential for
misuse resulting in a burn.

Home Oxygen
More than 90% of burns or fires caused by home oxygen

occur in patients who smoke; other causes include lighting a
family member’s cigarette or a pilot light on a furnace.40 In
elderly patients receiving home care services, factors contribut-
ing to burns or fire include cognitive impairment, nonfunc-
tional smoke detectors, and living alone. Poor communication
among the multiple health care providers involved with the
homebound patient (primary care physician, home care team,
and medical supply company) also plays a role in these acci-
dents. Recommendations to reduce risk associated with home
oxygen include ensuring that systems are in place for train-
ing and education of caregivers, notifying the physician if a
patient resumes smoking, and testing for a functional smoke
detector.41

Vaporizers
Vaporizers that are used for the treatment of respiratory

infections may lead to scald burns.42 In frail patients, with
cognitive and sensory deficits, who are at increased danger
from a home injury, the potential benefits of a vaporizer need
to be weighed against the risk a burn.

Common Consumer Products and Environmental Hazards
A wide range of consumer products is associated with burns

in the elderly. Hair care products, including curling irons and
hair dryers, are a frequent cause of ocular burns requiring
emergency department visits in the pediatric population and
have also been reported in the elderly.43 Contact burns from
heating radiators or hot pipes have also been responsible for
burns in vulnerable adults and can be prevented with a variety
of structural modifications.27,44

Minor Burns

Of the approximately 1.1 million annual burn injuries in the
United States that come to medical attention, only 5% are esti-
mated to require admission to the hospital. The remaining
95% are minor burns that can be safely managed in the out-
patient setting.45 It is not known if minor burns are a marker
for patients who are at increased risk for a life-threatening
burn. There are no clinical trials evaluating interventions for
elderly patients presenting for treatment of minor burns, nor
are there studies describing the long-term outcome for such
patients. A retrospective study found that elderly patients with
minor burns and multiple chronic medical problems, who were
treated and discharged from an emergency department, were
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rarely referred to a home care agency for further evaluation.28

Physicians should consider referral to a home care agency for
patients who present with a minor burn. The patient must have
a skilled need, in the field of nursing, physical therapy or social
work, for the referral to be part of a Medicare covered benefit.
In this setting, a home safety evaluation by allied health pro-
fessionals can explore potential risks for recurrent burns that
exist in the home environment.

Physicians caring for a patient with a minor burn should
consider the possibility of cognitive impairment as a contribut-
ing factor in the accident. Additionally, a medication history
should be reviewed for use of benzodiazepines and other psy-
chotropic medications, as well as the use of cigarettes and alco-
hol. High-risk activities should be targeted in patients found to
have cognitive deficits, including smoking, cooking, bathing,
and use of consumer products associated with burns.

Smoke Alarms

The presence of a functioning smoke alarm reduces mortal-
ity from residential fires by up to 60%.19 Although the num-
ber of homes with smoke alarms has continued to rise, up
to one-quarter of smoke alarms in United States households
are estimated to be nonfunctional. On average, 70% of fire
deaths occur in the United States in homes with no functional
smoke alarm.46 In one study, smoke alarms were found to
be protective in the homes of vulnerable elderly with either
physical or cognitive disabilities.19 Special smoke alarms are
made for the deaf or hard of hearing, which use strobe lights or
vibrating devices. Other safety recommendations for residential
homes include having a fire extinguisher and a preplanned fire
escape route, although there are few data available to support
these practices.34 Hospital-based home care nurses, during the
assessment of new referrals, have been effective at screening
the apartments or houses of homebound patients for the
presence of a functional smoke detector, and assisting in the
installation of smoke detectors in the homes of this high-risk
population.47 During a home visit, a review of smoke detectors,
fire extinguishers, and knowledge of fire exits should be part of
the home safety evaluation.12

POISONINGS AND OVERDOSES

Drug overdose and poisoning, either intentional or uninten-
tional, are major causes of injuries in the home for older
adults. Adults aged 65 years and older comprise approximately
12% of the total U.S. population but are responsible for 30%
of the total prescription drug use and 40% of the over-the
counter-drug purchases.48,49 ADEs include allergic reactions,
undesirable pharmacological effects or toxic effects, secondary
side effects such as falls, but exclude intentional overdoses
and poisonings.50 The frequency of ADEs and potential for
drug toxicity both rise with the increasing numbers of med-
ications used per patient.51 ADEs in the outpatient setting
increase dramatically with advancing age and lead to a higher

hospitalization rate in the elderly.50 The distinction between
ADEs and poisoning may be less clear than in a younger
population.52 Older adults are at greater risk of death from both
intentional and unintentional overdose than younger adults.
In 2004, just over 2.4 million exposures were reported to U.S.
poison centers. Although persons aged 60 years and older rep-
resented only 5% of these exposures, they accounted for 15%
of poisoning-related deaths and the fatality rate was highest
among those aged 80 years and older.53

Unintentional accidental exposures are the most common
cause of poisonings in the elderly.54,55 Intentional drug over-
dose remains the most common method for suicide attempts,
although firearms account for the greatest number of successful
suicides in the elderly.56 Age-related changes in pharmacoki-
netics and pharmacodynamics make the elderly more suscep-
tible to poisoning.57,58 Older patients often have comorbid
conditions, resulting in decreased physiological reserve when
confronted with poisoning. Recommendations to reduce unin-
tentional poisoning and overdoses in the elderly include coun-
seling patients and their families regarding proper storage and
labeling of all toxic substances and medications. Patients with
cognitive deficits also require adequate supervision of their
medication management and administration.

Presentation
Overdoses in the elderly may be difficult to diagnose for

multiple reasons. First, they frequently present with nonspe-
cific signs and symptoms, such as altered sensorium, changes
in sleep patterns, or cognitive dysfunction. Second, toxicity
is frequently due to chronic or subacute exposure, so a clear
history of excessive drug ingestion may be nonexistent or dif-
ficult to obtain.52 Third, the presenting signs and symptoms
may mimic other disease processes. For example, the diagno-
sis of chronic salicylate toxicity is often delayed in the elderly
because the clinical presentation is similar to other disease
states such as infection or delirium.59 A high level of suspi-
cion must be maintained for an atypical or subtle presenta-
tion of drug toxicity and overdose in an elderly person pre-
senting with unexplained symptoms or change in functional
status.

Diagnosis
The approach to the poisoned patient requires using mul-

tiple diagnostic tools. A detailed history of medication use and
toxic exposures must be obtained. The physical examination
may help elucidate an etiology by suggesting a toxidrome: the
various signs and symptoms that are referable to one toxic
substance or class of substance. There are several common
toxidromes including anticholinergic, opioid, cholinergic, and
sympathomimetic (Table 46.2). Recognition of the anticholin-
ergic toxidrome is of particular importance in the elderly, as
they may be more susceptible to these effects and have signs
of toxicity even at therapeutic dosing. Anticholinergic toxicity
is commonly seen with ingestion of tricyclic antidepressants,
first generation antihistamines, antipsychotic, and antiparkin-
sonian medications. Laboratory studies that should be obtained
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Table 46.2. Common Toxidromes

Anticholinergic Toxidrome:
Delirium with psychomotor agitation or somnolence, tachycardia,
mydriasis, hypertension, hyperthermia, dry mucous membranes,
dry flushed skin, absent bowel sounds, urinary retention

Opioid Toxidrome:
Central nervous depression, respiratory depression, miosis,
bradycardia, hypothermia, gastrointestinal stasis

Cholinergic Toxidrome:
Muscarinic Effects: salivation, lacrimation, urination, defecation,
vomiting, bradycardia, bronchorrhea, miosis

Nicotinic Effects: muscle weakness, fasciculations, paralysis,
diaphoresis, mydriasis, tachycardia, hypertension

Sympathomimetic Toxidrome:
Hypertension, tachycardia, hyperthermia, agitation, diaphoresis,
mydriasis.52

in every acute suicidal overdose or unknown ingestion include
electrolytes, glucose, blood urea nitrogen, and creatinine to
screen for acidosis and renal failure. Aspirin and acetamino-
phen levels should be part of every initial evaluation because
these are common, potentially fatal toxins for which early inter-
vention can be life saving. Additional laboratory studies to con-
sider during potential overdose cases include arterial blood gas
levels, prothrombin time and partial thromboplastin time, liver
function tests, blood ethanol levels, carboxyhemoglobin, and
specific individual drug levels.52 Because chronic drug toxicity
is of particular concern in the elderly, individual drug levels may
be helpful in the diagnosis of chronic aspirin, digoxin, theo-
phylline, and lithium toxicity. The results of an electrocardio-
gram may be suggestive of toxicity from several drugs includ-
ing digoxin, calcium channel blockers, β-blockers, and tricyclic
antidepressants and can also reveal cardiac ischemia from car-
bon monoxide or stimulants. Routine urine drug screening
has never been shown to contribute to the immediate clini-
cal management of the overdose patient although urine drug
screens have a role in patients with delirium, tachycardia, or
unexplained seizures.60

The management of overdoses in the elderly, although sim-
ilar to that of younger patients, is often complicated by the
presence of comorbid medical conditions and threshold for
admission to an intensive care unit should remain low. Man-
agement may require a multidisciplinary approach including
consultation with a local poison center or toxicologist, and
transfer to a tertiary hospital.

Choking

Inhalation of food or other objects into the respiratory tract,
leading to choking and suffocation, is an important cause
of mortality for older adults in the home.5 The literature,
however, is almost entirely limited to aspiration-related syn-
dromes in the hospital and nursing home.61,62 Age-related

impairment of swallowing reflex may be exacerbated by comor-
bid medical conditions, cognitive impairment, neurological
illness such as stroke, Parkinson’s disease, medications, and
alcohol use, placing many older persons at risk for aspira-
tion. The most common aspirated material is organic mat-
ter, followed by dental appliances; aspiration of foreign bodies
comprise approximately 0.2% of bronchoscopies performed
in all adults and peak incidence is in the sixth decade.63–65

Sudden onset of choking with intractable coughing as well
as chronic cough are common presenting symptoms of for-
eign body aspiration; occult foreign body aspiration is rarely
seen.

Recommendations for the prevention of aspiration-related
injuries in the community can only be extrapolated from data
on prevention in institutionalized older adults. For patients
at risk, it would be reasonable to recommend evaluation by a
speech pathologist, adequate supervision during eating, with
appropriate modifications in food texture and feeding and swal-
lowing techniques.61 Several early trials demonstrate potential
benefits from medications in the treatment of swallowing dys-
function in older persons but have not been repeated in larger
trials.66,67

HYPOTHERMIA AND HYPERTHERMIA

Aging is associated with lower metabolic rate and impaired ther-
moregulation. In response to cold, older persons have decreased
ability to generate heat, along with decreased ability to vaso-
constrict appropriately, resulting in increased heat loss. They
are less able to maintain core temperature during a cold chal-
lenge, have reduced cutaneous thermal sensitivity, and may
need a colder stimulus to initiate protective actions to shield
themselves from the cold.68 Older persons also have decreased
heat tolerance, that is, reduced sweating response in hot, dry
environments.69 Blunted thirst response is common and many
elderly are unable to achieve adequate hydration. Although
accidental deaths from hypothermia and hyperthermia are rel-
atively uncommon, older adults people are disproportionately
affected. There is an increased rate of accidental deaths due to
hypothermia or hyperthermia with advancing age, and many
of these fatalities are preventable.70,71

Hypothermia is defined as a decline in the core temperature
to less than 95◦F or 35◦C and is classified according to measured
core temperature as mild (35–32◦C), moderate (<32–28◦C),
and severe (<28◦C).72 Deaths from hypothermia often result
from both excessive heat loss through environmental exposure
and inadequate heat protection. Immersion in water results in
more rapid onset of hypothermia because water has greater
thermal conductivity compared with air and promotes heat
loss. Symptoms of mild hypothermia are vigorous shivering,
tachycardia, and cold white skin. With moderate hypothermia,
there is amnesia, apathy, and loss of coordination. In severe
cases, loss of consciousness and reduced cardiac and respiratory
rate are seen, along with fixed dilated pupils and areflexia,
mimicking death.
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Deaths from hypothermia are probably underreported. In
the U.S. there are approximately 700 deaths per year due to
hypothermia, and over half are in persons aged 65 years and
older.73 The risk factors for accidental deaths from hypothermia
identified by the Centers for Disease Control and Prevention
include age older than 65 years old, mental impairment, and
substance abuse, most commonly alcohol.

Hyperthermia is defined as core body temperature above
103◦F or 39.4◦C, resulting from environmental exposure or
strenuous exercise.74 Heat exhaustion is a milder condition,
characterized by cool and sweaty skin, fatigue, muscle cramps,
dizziness, nausea and vomiting. Progression to heat stroke is
almost always fatal and is accompanied by dry, red, hot skin
and confusion leading to loss of consciousness.

Heat-related deaths increase with advancing age, rising
from 2 deaths per 1 million population to 6 deaths per 1 mil-
lion in those aged 65 and older. Advanced age and inability
for care for oneself were identified as two major risk factors
for heat-related deaths by the Centers for Disease Control and
Prevention.71,75

Many of the heat-related deaths take place during heat
waves, most notably in the July 1995 heat wave in Chicago
that resulted in 739 deaths. Summer heat waves are defined by
the National Weather Service as 3 or more consecutive days of
air temperature higher than 90◦F. The strongest risk factors for
death during the 1995 heat wave in Chicago were being con-
fined to bed and living alone.76 In addition, a higher mortality
rate was observed among frail elderly, defined as those receiv-
ing home care services such as visiting nurse, home care aides,
housekeepers and Meals-on-Wheels, compared with those who
did not require such services. Protective factors were having a
working air conditioner and having access to transportation.
Decreased risk of death was also seen with social worker visits
prior to the heat wave.

Comorbid health problems such as cardiac and respira-
tory diseases are exacerbated with extremes of temperature.
The presence of comorbid medical problems and use of mul-
tiple medications may contribute to development of hypo-
and hyperthermia. Common clinical conditions in the elderly
include cerebrovascular accident, impairing central thermoreg-
ulation, and dementia, leading to poor judgment. Medications
such a narcotics and benzodiazepines may affect cognition.
Diuretics and anticholinergics interfere with salt and water bal-
ance and neuroleptics interfere with thermoregulation. Addi-
tionally, excessive alcohol and use of multiple medications may
contribute to the development of hypo- or hyperthermia. These
factors, along with decreased ability to care for oneself, financial
stresses that lead to parsimony with energy expenditures, and
lack of social support make older persons vulnerable to cold-
and heat-related deaths.

In recent years, public awareness of the vulnerability of
the elderly to heat and cold has grown and local emer-
gency response plans have been implemented. During times
of extreme weather, health warnings are televised, emphasizing
extra attention to those who are frail and elderly. Recommended
preventive measures are to monitor the elderly living alone, and

encourage them to have a working cooling or heating source.
In some cities, local officials have developed and implemented
emergency response plans when extreme weather is forecast.
Chicago increased the number of daily contacts with the elderly
during the 1999 heat wave, reducing the death toll.71 Additional
public health strategies such as opening cooling centers during
heat waves and warm shelters during extreme winters may help
to minimize weather-related deaths.
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The Mistreatment of Older Adults

James G. O’Brien, MD

INTRODUCTION

Mistreatment of older adults is not a new phenomenon; it has
been a feature of society since antiquity. Among nomadic tribes,
older adults who could no longer contribute to the welfare of
the tribe were often abandoned when the tribe moved on. King
Lear is an example of severe abuse during Shakespeare’s era. In
the agrarian society of the latter 1800s and early 1900s, when
multiple generations lived together, there were many instances
of abuse documented in court records and sermons of that
time. Sometimes maintaining an elderly parent in the home
had more to do with ensuring the transfer of an inheritance
than borne out of love or a sense of responsibility.

The 1960s was the decade for the recognition of child abuse
followed by spouse abuse in the 1970s. In the 1980s some pre-
liminary studies and hearings confirmed the presence of elder
abuse. From the initial evidence it appeared elder abuse was
widespread and crossed all social, racial, and economic bar-
riers. Various types of abuse such as physical, psychological,
material, and violation of rights occurred. The most common
type was neglect, with family members being the most common
perpetrators. Most states then rushed to develop legislation to
combat abuse, but fewer states provided the necessary services
to deal adequately with the problem.

The mistreatment of older adults includes several types of
abuse. Physical abuse includes direct physical assaults, from
slapping to homicide. This also includes sexual assaults, which
some authorities place in a separate category. Physical neglect
is the failure to provide a dependent older adult with the neces-
sities of life, such as food, clothing, medicine, a safe living envi-
ronment, and assistive devices. Psychological abuse and neglect
include verbal abuse; threats, a common one being the threat
to place the elder in a nursing home; or isolating the person
from social contact. Exploitation, or financial abuse, includes
actions taken against an older adult’s property or other items
and forcing an older adult to make decisions against his or her

will, such as forcing a change in residence or a will or preventing
a marriage or divorce.

These categories are often interrelated. Most cases of vic-
timization involve more than one type, and the less severe
types, such as psychological abuse or neglect and exploita-
tion, are often precursors of the more life-threatening physical
abuse and neglect. The perpetrator is most frequently a family
member.1 Most laws focus on mistreatment at the hands of oth-
ers, and typically exclude self-neglect, which is being reported
with increasing frequency in most states and can be particularly
challenging to deal with.

It is difficult to obtain accurate data on the prevalence
of elder mistreatment because victims and their families are
prone to hide such behavior. Official statistics fail to include
large numbers of cases, and studies tend to use small, biased
samples. Estimates of the frequency of elder abuse range from
2%–10% based on various sampling definitions and survey
methods.2 The problem appears to be increasing as noted in
the 2004 Survey of Adult Protective Services that showed a
19.7% increase in reported cases from the 2000 survey. Self-
neglect (26.7%) was the most frequent type of case encountered
followed by caregiver neglect (23.7%).3

Because this survey excluded some types of elder mistreat-
ment, this figure should be considered to be a minimum. Recent
attempts by the National Center on Elder Abuse to access other
data sets including FBI crime data, Medicare Discharge Data
and Centers for Disease Control and Prevention data revealed
that abuse and neglect are rarely documented or occur so infre-
quently, that they lack mention.4

Mistreatment can occur in the older adult’s own home,
the homes of relatives, and in institutional facilities. Not all
elder mistreatment is a deliberate action taken to injure the
victim. Families often face serious dilemmas in caring for an
aged member. For example, older adults often fail to recognize
their failing capacities and may insist on living alone when they
no longer are capable of caring for themselves. Their children
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must either violate their rights by forcing them to move or
worry that they may later be charged with neglect if the older
adult should fall or otherwise be injured.

Primary Care Practitioners

Primary care practitioners (PCP) have a unique opportunity
to detect abuse and neglect. Most PCPs see elderly patients on
a regular basis and frequently provide care in ambulatory, hos-
pital, and nursing home settings and occasionally in the home,
which provides unique access and opportunity for detection.
Therefore they are in a position to identify many cases of mis-
treatment that would not otherwise come to public attention.
Older adults also trust physicians and other practitioners and
are likely to confide in them. In many instances, practition-
ers have contact with the older adult’s family and may under-
stand the factors surrounding the mistreatment. They also have
access to critical tests needed by other professionals to verify
abuse.

LEGAL REQUIREMENTS

As a means to deal with mistreatment of older adults, as of
1990 all states had passed legislation requiring reporting of
this problem. These laws vary somewhat from state to state.
All are designed to protect “vulnerable” adults, which includes
adults who because of advanced age and/or physical or mental
disability are not able to protect themselves. In such instances,
the state intervenes on their behalf. Mandatory reporting laws
require health and social service professionals to report sus-
pected cases of elder mistreatment to an adult protective ser-
vices agency. Practitioners are usually among those required
to report and should determine the specific reporting require-
ments for their particular state and county. State laws generally
provide protection for reporters, keeping the identity of the
reporter confidential and guaranteeing immunity from litiga-
tion to those who report. Some state laws overemphasize the
vulnerability and dependency of elder victims as independent
elderly may also be victimized.

Adult protective service workers investigate the reports,
usually within a specified time and document whether mis-
treatment has indeed occurred, and provide assistance. This
may include referral to police or other authorities to protect
the victim from the abuser. Laws also require that the auton-
omy of mentally competent elders be protected and that their
decision not to receive services will be respected, which is fre-
quently the dilemma encountered in cases of self-neglect in
which services and assistance are refused.

WHO IS AT RISK?

Mistreatment of older adults can occur among all social, eco-
nomic, ethnic, and religious groups. Because most older adults
are women, most victims of elder mistreatment are also women.

Practitioners should never assume that any segment of their
patient population is free from risk. At particularly high risk,
however, are patients who are isolated; are highly dependent
on others for their care; have been dependent for an extended
period; have dementia, depression, or other psychiatric prob-
lems; or engage in behaviors, such as wandering or aggressive-
ness, that make caregiving difficult.

Certain characteristics of the family and caregiver are also
associated with a high risk of abuse, such as elders in families
with a history of poor relationships, especially those involv-
ing conflict, abuse, or violence. If the caregiver or other family
members have mental or psychological problems or are sub-
stance abusers, the older adult is at greater risk. Many older
adults are alone; they are often at the mercy of caregivers,
neighbors, or scam artists.

Even in families with a high level of cohesion and resource-
fulness, long-term care of an older adult can stretch tolerance
and resources to the breaking point. Care of an aged adult is
highly disruptive of normal family status and power relation-
ships. A parent who is dependent on an adult son or daughter
may attempt to maintain his or her former authority, result-
ing in tension, conflict, and possible violence. A well-meaning
caregiver may be overwhelmed from multiple demands from
a parent, children, and work and may lack the knowledge and
ability to meet the needs of an elderly parent resulting in neglect
or abuse. This situation lacks intentionality.

CLINICAL IDENTIFICATION OF MISTREATMENT

Because physicians and other primary care practitioners are
more likely to observe the older adult than any other profes-
sional, they are likely to be better able to identify persons at
risk or actually victims of mistreatment.5 Because mistreat-
ment frequently escalates over time, early identification may
allow intervention to prevent the more life-threatening types
that may occur later. Warning signs as depicted in Table 47.1
profile victims who may be at increased risk.

A protocol for interviewing potential victims is outlined in
Table 47.2.

When injury from abuse or neglect has occurred, families
are likely to take the victim to different medical facilities, partic-
ularly emergency centers, in the hope that health care providers
will not see a pattern and recognize the mistreatment. Other
indicators include a sudden decline in function, failure to thrive,
frequent use of medical facilities, noncompliance with medical
advice, failure to appear for appointments, and delay in seeking
treatment. In addition, specific indicators can be delineated for
each type of mistreatment.

Physical abuse can be identified by observing repeated or
unusually placed injuries. For example, physical examinations
or radiographs may indicate previous injuries that have been
neglected.

Bruises should be carefully examined for special patterns.
These may include bruises that take the pattern of the object
inflicting them, such as a belt, electric cord, hanger, or the
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Table 47.1. Warning Signs of Possible Elder
Mistreatment5,6,7,8,9

History

Pattern of “physician hopping”

Unexplained delay in seeking treatment

Previous unexplained injuries or injuries inconsistent with medical
findings

Previous reports of injuries similar to the current ones

Conflicting accounts between patient and potential abuser

Physical findings

Fractures, falls, dislocations

Evidence of physical restraint

Bruises, hematomas, welts, lacerations, abrasions, punctures

Burns of unusual shape or in unusual locations

Injuries that are bilateral, clustered, or in various stages of healing

Evidence of overmedication or undermedication

Unexplained sexually transmitted disease or genital infection

Pain, itching, bruising, or bleeding in genital area

Signs of poor personal hygiene, decubitus ulcers, dehydration,
malnutrition

Inadequate or inappropriate clothing

Absence of needed eyeglasses, hearing aids, dentures, prostheses

Poor walking indicating hidden injuries or sexual assault

Evidence of substance abuse in patient or caregiver

Clinical observations

Signs of withdrawal, depression, agitation, low self-esteem, infantile
behavior

Mental status changes from previous examination

Evidence of sleep disorder or deprivation

Ambivalence, resignation, fearfulness toward caregiver or family
members

Substandard care despite adequate financial resources

Confusion over or lack of knowledge of financial situation

Sudden transfer of assets to a family member

Sudden inability to meet financial needs

Caregiver refusing to let patient see physician alone

Unusual behavior patterns between patient and caregiver

Adapted from AMA Department of Mental Health. Diagnostic
and Treatment Guidelines on Elder Abuse and Neglect. Chicago,
1992. Available at: www.ama-assn.org/ama1/pub/upload/mm/
386/elderabuse.pdf; The Mount Sinai/Victim Services Agency
Elder Abuse Project. Elder mistreatment guidelines for health care
professionals: Detection, assessment and intervention. New York,
1988; The Harborview Medical Center Department of Social
Work. Protocol for Identification and Assessment of Elder
Mistreatment. Seattle, 1992; Beth Israel Hospital Elder
Abuse/Neglect Protocol. Boston, 1991; and Bloom JS, Ansell P,
Bloom MN. Detecting elder abuse: a guide for physicians.
Geriatrics. 1969;44:40–56.

Table 47.2. Guidelines for Interviewing Victims10

Ensure privacy

Separate victims from caregivers

Ensure confidentiality

Allow adequate time for response

Progress from general (screening) to specific (direct) questions

Keep questions simple and appropriate for educational level

Respect cultural and ethnic differences

Do not blame victims

Do not blame or confront perpetrators

Do not show frustration

Acknowledge that this process may require multiple interviews

Determine whether cognitive impairment is present

Use other people, such as office or emergency room nurses to
conduct the interview if this is less threatening to victims

Reprinted with permission from O’Brien JG. A primary care
clinician’s perspective. In: Baumhover LA, Beall SC, eds. Abuse,
Neglect, and Exploitation of Older Persons. Baltimore: Health
Professions Press; 1996:51–64.

fingers of the human hand. It is difficult to determine the age
of bruises as color changes are not always predictable.

A thorough history-taking and physical examination are
essential, so the patient should be undressed and gowned. Care-
ful attention should be paid to any injuries that do not match the
patient’s history. Particular attention should be paid to injuries
in the breast or perineal areas, which may indicate that sexual
abuse has occurred. The feet need to be examined for injuries
to the soles or extreme neglect of toenails that otherwise might
avoid detection. Overmedicating and symptoms of alcohol or
drug overdose may also be signs that a caregiver is using these
as methods of control.

Physical neglect may be present if the patient exhibits a
lack of any necessities. Unexplained weight loss, not following
prescribed medical protocols, or lack of such aids as dentures,
eyeglasses, or hearing aids may indicate that a dependent patient
is not receiving proper care.

Psychological abuse and neglect are more difficult to iden-
tify. Depression, withdrawal, fear of the caregiver, or isolation
from others may be indicators. Observing exchanges between
patient and caregiver may indicate problems. Office staff can
be trained to notice these interactions, which otherwise may be
hidden from the physician.

Exploitation can be observed in the medical setting by not-
ing whether a mentally competent older adult is in control of
his or her health care and finances. If a caregiver or others try
to prevent a patient from consulting a physician alone or make
decisions for him or her, this may be evidence of mistreatment.
If a patient is unable to pay for treatment or prescribed medi-
cations, especially if this is a change from an earlier pattern, the
patient’s funds may have been misappropriated. Identification
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Table 47.3. Suggested Questions from the Hwalek–Sengstock
Elder Abuse Screening Test11,12

Items indicating violation of personal rights or direct abuse

4. Who makes decisions about your life, like how or where you
should live?

9. Does someone in your family make you stay in bed or tell you
you’re sick when you know you’re not?

10. Has anyone forced you to do things you didn’t want to do?

11. Has anyone taken things that belong to you without your
permission?

15. Has anyone close to you threatened to hurt you or harm you
recently?

Items indicating characteristics of vulnerability

1. Do you have anyone who spends time with you, taking you
shopping or to the doctor?

3. Are you sad or lonely often?

6. Can you take your own medication and get around by yourself?

Items indicating a potentially abusive situation

2. Are you helping to support someone?

5. Do you feel uncomfortable with anyone in your family?

7. Do you feel that nobody wants you around?

8. Does anyone in your family drink a lot?

12. Do you trust most of the people in your family?

13. Does anyone tell you that you give them too much trouble?

14. Do you have enough privacy at home?

Adapted from Hwalek MA, Sengstock MC. The Elder Abuse
Screening Test (“EAST”). Detroit: SPEC Associates, 1986;
Neale VA, Hwalek MA, Scott RO, et al. Validation of the
Hwalek–Sengstock Elder Abuse Screening Test. J Appl Gerontol.
1991;10:40–418.

of the problem at this point may prevent an escalation at a
later time. Medical facilities sometimes facilitate exploitation,
by inviting family members to provide information or make
decisions, rather than allowing older adults to do these things
for themselves.

INTERVIEWING VICTIMS AND POSSIBLE
PERPETRATORS

As has been noted, a critical component of identifying elder
mistreatment is obtaining an accurate case history. A number of
techniques may help to accomplish this, as noted in Table 47.3.
First, it is essential that the older adult be interviewed apart
from the suspected abuser or any other family member; during
this period another staff member may interview family mem-
bers to obtain additional information. Both should be inter-
viewed in a quiet, private, nonthreatening setting. Both should
be assured of confidentiality: without telling the family what

the older adult has said or vice versa. In both instances, the
interviewer should make an effort at the outset to develop rap-
port. It is challenging to accomplish this in the setting of a busy
office but an extended Medicare visit will help defer the cost.

The interviewer can assist the interview by judicious ques-
tioning. Questions should proceed from the general to the spe-
cific. In this private setting, do not be afraid to ask the older
adult directly if he or she has been injured or threatened. Ask the
respondent to describe a typical day. Both the older adult and
the family members are likely to describe stresses and problems,
as well as defenses. Statements need to be recorded verbatim.
The abuser and even the victim may defend the abuser’s behav-
ior; interviewers should allow them to maintain these defenses.
It is not the practitioners’ responsibility to prove abuse or
neglect but to describe objectively observations and findings
and then report to the appropriate authority.

As indicated, a thorough physical examination of the older
adult is also critical; the physician should explain the need for
this and ask the patient’s permission. All findings in both history
and physical examination should be clearly documented in the
event of a later investigation. Bruising or other visible injuries
should be photographed after permission is provided. Photos
should be dated and a reference such as a coin or easily recog-
nized item may be useful to demonstrate the size of a bruise
or wound. It is important at this point to determine the degree
of danger or urgency of the situation. Patients whose lives may
be in danger must be handled differently from those to whom
the threat is less serious or immediate; this may require calling
police, or a temporary hospital admission for observation.

In interviewing the alleged abuser or other family mem-
bers, attempt to determine both stresses and possible supports.
What caregiving problems exist? What other personal or family
problems are present? Are there resources in the family that can
be called upon for support?

A number of approaches should be avoided in these inter-
views. Avoid blaming the victim for his or her situation. Also
avoid confronting the suspected abuser with his or her actions.
In most instances confrontation is not useful, and in any event,
this is the role of protective services or legal authorities, not the
physician. If a report is mandatory, avoid using it as a threat.
Rather present it as a means of protection and assistance, but
do not suggest that protective services can solve all problems.
Good data from a thorough history-taking and physical exami-
nation can have considerable value to protective services in any
further action on the case.

CASE MANAGEMENT

A protocol developed by the American Medical Association.5

suggests a sequence (see Figure 47.1) that can be utilized in
most settings. Assistance to older patients who have suffered
mistreatment is a long-term process.

There are short- and long-term management goals. Short-
term management includes actions that must occur within the
24- or 48-hour period immediately following the discovery
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Screening

Mistreatment suspected Mistreatment not suspected

Report to Adult Protective

Services or other

public agencies as 

mandated in your state

No No

Is the danger immediate? Can full, private assess-

ment be done now?

Yes Yes

Discuss safety issues;

schedule for full assess-

ment, if possible, in 

appropriate (geriatric)

assessment unit

Create safety plan.

Options include: hospital

admission, court protective

order, safe home placement

•

•

•

•

•

•

•

Assessment

 Safety

 Access

 Cognitive status

Emotional status

 Health and functional status

 Social and financial resources

 Frequency, severity, and intent

No mistreatment foundReason to believe that

mistreatment has occurred:

plan interventions

Figure 47.1. Screening and assessment for elder abuse and neglect should be based on an algorithm such as this
one, developed and recommended by the American Medical Association. (Adapted from American Medical
Association Department of Mental Health. Diagnostic and Treatment Guidelines on Elder Abuse and Neglect.
Chicago: American Medical Association, I992.)

of mistreatment. During this period it is critical to assess the
degree of danger to the older adult. If physical abuse has already
occurred or is threatened and the alleged abuser still has access
to the patient, immediate separation of victim and abuser is
imperative. Experts have determined that risk is particularly
high if there are guns or other weapons in the home, if drug or
alcohol abuse is present, or if there has been previous serious
injury or threats of homicide or suicide.13

Ideally the abuser, rather than the victim, should be
removed from the home. Often this is not possible, and place-
ment of the older adult in other living arrangements may be
necessary for his or her own protection. Sometimes another rel-
ative or friend is available or the patient may be placed in foster
care or a nursing home or a senior shelter that may be available
in some communities. Temporary hospitalization under the
abuse-related, diagnosis-related groups may be an option, par-
ticularly if there are other diagnoses that justify the admission.
For example, a vulnerable demented victim could be admitted
to a geropsychiatry unit, if available. Consultation with your
hospital’s utilization review department can be useful.

Financial abuse may also require speedy action. If a person’s
assets are being misappropriated, a great deal of harm can result
in only a few hours. Legal action may be required to change a
guardian or conservator, eliminate a power of attorney, and so
on. Referring the patient to an attorney or legal services agency
may assist with these problems. When the patient or his or her
assets do not appear to be in immediate danger, the physician,

staff, and protective services agency can take somewhat longer
to develop a plan of action.

Long-term case management is necessary in all cases of elder
mistreatment because these situations involve ongoing family
patterns that are rarely resolved in a short time. Patients who
suffer from mistreatment generally require a great many ser-
vices, not only for the older adult, but also for the family, to
prevent further mistreatment. These services are rarely within
the scope of any single professional and often require inter-
disciplinary involvement. The practitioner’s role in these cases
varies with the relationship with the patient. An emergency
physician’s role differs from that of a physician who has an
ongoing relationship with the patient and family.

When the patient or families are continuing patients, the
practitioner should continue to be involved in case manage-
ment. The involvement of a case manager who identifies and
locates needed services and coordinates their implementation
has been found to be critically important in these cases. When
no single person is in charge, the older adult is likely to become
confused or discouraged and terminate services. Some practi-
tioners prefer to retain this role in their own office or clinic.
Another option is to refer the case management role to a formal
case management agency.

The types of services that should be involved vary with a
wide variety of factors, including, among others, the degree
of dependence of the patient, health insurance, financial
resources, the supports available in the family, and the intention
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of the alleged abuser. For example, a fully functioning older
adult who is being mistreated may alter the situation by means
of a change of residence or social contacts, while a depen-
dent patient may require extensive help in changing caregiving
arrangements.

The intention of the suspected abuser is a critical factor in
determining services. Where the mistreatment appears to be
an intentional act, separation of the victim and the abuser is
usually necessary, and may require criminal prosecution or civil
action to force the abuser to avoid the patient.

In many instances, however, the mistreatment is not a delib-
erate act. It may result from lack of knowledge of proper care
techniques on the part of the caregiver or from extreme stress.
In such instances, providing services to alleviate these stresses
may resolve the situation. Visiting nurses, respite care, or home
health aids, for example, may provide needed caregiving infor-
mation or help a caregiver cope. A family coping with marital
or unemployment problems may be more effective in care-
giving once these difficulties have been alleviated. Some care-
givers have physical or mental impairments that render them
incapable of providing proper care. The knowledgeable case
manager can identify these situations and make appropriate
referrals.

ELDER ABUSE IN THE NURSING HOME

Abuse and neglect in nursing homes is common and a major
problem in the United States. Ombudsman programs nation-
ally investigated more than 20,000 complaints of abuse and
neglect and discovered physical abuse was most common.14

In Georgia, a study of problem homes revealed that 38% of
residents reported abuse with 45% reporting that they had
been treated roughly.15 When one matches the most vulnerable,
those with cognitive impairment, dependence, frailty, and lack-
ing resources with a workforce that is frequently undertrained,
overworked, underpaid with rapid turnover, no one should be
surprised that abuse and neglect occurs in institutions. Practi-
tioners who care for institutionalized elderly need to monitor
carefully for signs of abuse and neglect as previously described
but particularly for malnutrition, weight loss, polypharmacy,
and use of restraints. Reporting suspected abuse and neglect
typically comes under the purview of the Ombudsman and not
Adult Protective Services.

CONCLUSION

It is disappointing after almost three decades since gaining pub-
lic recognition that so little progress has occurred. We are still
unsure as to the prevalence and outcome data. We have an
inconsistency of state laws and definitions and have an absence
of federal legislation. More importantly, however, we lack ade-
quate resources and treatment options when abuse and neglect
are identified. Mistreatment of an elder, at a minimum, com-
promises quality of life during the remaining years and may in

fact result in his or her premature death. As such, it should be a
matter of concern to physicians and other health care providers.
Considering the physician’s unique opportunities in terms of
knowledge of patient and family, access to diagnostic and man-
agement strategies, and general influence, intervention in such
cases may achieve an outcome that rivals the successful treat-
ment of a medical condition.

Furthermore, an interdisciplinary style of practice, with the
incorporation of other providers such as nurses, nurse practi-
tioners, home health nurses, social workers, and case managers,
provides an ideal setting for efficient management of abuse
cases. Great societies should be judged by how they treat their
most vulnerable citizens, the very young and the very old. We
are not earning a passing grade.
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Driving and the Older Adult

Alice K. Pomidor, MD, MPH, Joanne Schwartzberg, MD

“It’s getting very hard for me to drive at night. I don’t
like to go out because I don’t think it’s safe. Is there
something you can do to help me?”

“You have to talk to Dad about his driving when you
go in. He almost hit someone the other day, and I don’t
feel like he can take the children out anymore.”

“My neck is so sore from that fender-bender. The
emergency room said that I had to come in and see
you if the pain didn’t go away after a few days.”

INTRODUCTION

Almost every health care practitioner who cares for older adults
has heard a variation on one of these statements. Driving is an
essential instrumental activity of daily living for young and old
alike in this highly mobile society, but it becomes increasingly
difficult to maintain with normal aging changes and poten-
tial comorbid medical conditions. Prevention, detection, and
treatment of impaired driving ability is challenging in most
health care settings for many reasons, including symptoms that
do not fit typical medical paradigms, lack of familiarity with
effective assessment techniques, and time constraints. Concerns
about significant legal and ethical questions may also deter the
health care provider from addressing the issue of driving. Early
intervention is important, however, to prevent injury, unneces-
sary disability, and the potential loss of driving skills/privileges,
with ensuing adverse effects on quality of life. With the rapid
increase in the population of older adults, it is estimated that
25% of drivers will be older than age 65 by the year 2030.1 It is
essential to help older adults drive safely for as long as possible
and, when necessary, devise satisfactory alternative means of
transportation.

DRIVING CHARACTERISTICS AND HABITS

In 2005, 191,000 older individuals were injured in traffic
crashes. Although this figure accounted for only 7% of all people
injured in traffic crashes during the year, older adults comprised
15% of all traffic fatalities, 14% of all vehicle occupant fatalities,
and 20% of all pedestrian fatalities.2 This disproportionate risk
of injury and death compared with younger individuals may
result from older adults’ fragility from limited physiological
reserves and greater susceptibility to impact. The consequences
of this increased risk are further magnified by the fact that
recent generations of older adults are more mobile compared
with previous cohorts. Total miles traveled per person per day
by those age 65 years and older increased by more than 50%
during 1995–2001.3

Even though many older persons self-restrict their driving
to help compensate for changes in vision and to reduce the
perceived risk of an accident,4,5 crash rates per mile traveled
start increasing for drivers 75 and older and increase markedly
after age 80. Elevated crash rates for older drivers when mea-
sured per mile traveled may be somewhat inflated because of
the type of driving, because much of their mileage involves
city driving, which generally has higher crash rates per mile
than freeway driving.6 Most traffic fatalities involving older
drivers in 2005 occurred during the daytime (79%), on week-
days (73%), and involved other vehicles (73%). In two-vehicle
fatal crashes involving an older driver and a younger driver, the
vehicle driven by the older person was nearly twice as likely to
be the one that was struck (60% and 33%, respectively). In 25%
of these crashes, however, the older driver was turning left five
times as often as the younger driver.2

Drivers age 75 years and older are at modestly increased
risk of involvement in two-vehicle collisions in which occu-
pants of other vehicles receive nonfatal injuries. With the excep-
tion of deaths among their passengers, older drivers were not
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Table 48.1. Pharmacological Risk Factors for Driving

Alcohol

Angiotensin-converting enzyme inhibitors

Antidepressants

Benzodiazepines

Nonsteroidal anti-inflammatory drugs

Opioid analgesics

overrepresented in crashes in which other road users were
killed. Older drivers experience the most serious consequences
of their collisions: two-thirds of deaths in crashes involving
drivers 75 and older were the drivers themselves.7

AGING CHANGES AND MEDICAL RISK FACTORS

Several essential functional abilities for driving may decline due
to normal changes of aging physiology, the increased likelihood
of comorbid illness with age, or a combination of both.8 Impair-
ments in vision, neuromuscular strength and speed, cognitive
function, and select medical conditions have been linked to
actual crash risk for older adults.

Normal losses in visual acuity and contrast sensitivity, with
increased glare sensitivity, combined with ocular diseases such
as cataract formation, glaucoma, and age-related maculopathy
are the most prevalent findings in older adults. These impair-
ments can affect the Useful Field of View (UFOV), which is
the visual field over which information can be acquired in a
brief glance without eye or head movements. Computerized
UFOV testing measures the ability to identify objects and pay
attention to them, as opposed to simple confrontational visual
field testing. UFOV impairment appears to be much more accu-
rate than static visual acuity in predicting crash risk: a 40%
decline more than doubles the likelihood of a crash.9,10

Neuromuscular factors such as reduced neck rotation,
slowed foot reaction time, a greater orthostatic drop in blood
pressure, and the history of a fall in the past year have all
been shown to increase crash risk, particularly in women.11–13

Medical illnesses and treatments that may be linked to driv-
ing difficulty in self-report, case-control, and retrospective
population studies include a history of falls, coronary artery
disease, stroke or transient ischemic attack, kidney disease,
and – in women – arthritis.14–16 Use of certain medications is
also linked to increased risk, including angiotensin-converting
enzyme inhibitors, benzodiazepines, opioid analgesics, alco-
hol, and nonsteroidal antiinflammatory drugs. Depression
and the use of antidepressant medications may also impair
driving performance in both younger and older populations
(Table 48.1).15,17–19

Cognitive function and conditions such as dementia that
affect mental status in older adults have been the subject of

Table 48.2. Medical Risk Factors for Driving

Arthritis

Coronary artery disease

Dementia

Depression

Falls

Foot reaction time slowing

Orthostatic hypotension

Parkinson’s disease

Renal disease

Stroke or transient ischemic attack

Visual field loss

extensive study. Normal changes of aging such as decreased
reaction time and longer recall time generally are compensated
for in actual driving scenarios by increased experience and have
not been shown to impair driving ability in most older adults.
Diseases such as Alzheimer’s and Parkinson’s, however, have
been linked to decreased driving performance and heightened
crash risk because of their adverse impact on cognitive skills,
including memory, visuospatial skills, attention, reaction time,
processing speed, and executive function, as demonstrated on
neuropsychological testing (Table 48.2).8,20–22 Although there
is no gold standard test for assessing the driving ability of
patients with dementia or Parkinson’s disease, the consen-
sus among several professional organizations is that persons
with moderate-to-severe disease should stop driving.23,24 There
is no reliable office assessment tool for identifying driving
impairment among patients with mild dementia, and addi-
tional driving simulator or on-the-road assessments are likely
to be needed.25–27

DRIVING ASSESSMENT

The health care clinician involved in assessing the individ-
ual older adult’s ability to drive rarely has the opportunity,
time, or expertise to observe the patient’s driving skills directly.
Office-based assessment relies on obtaining a driving history
in addition to the traditional medical history from both the
patient and caregiver, a physical examination targeted at abil-
ities needed for driving in addition to typical medical condi-
tions, and the use of simple neuropsychological tests that may
provide proxy information about the cognitive skills used in
everyday driving. A health care provider may wish to initiate an
assessment with a patient because of concerns about another
clinical condition, such as diabetes or dementia. In other likely
situations, the provider may be reacting to an injury or con-
cern presented by the patient or caregiver, or responding to a
request from a motor vehicle bureau, workplace, or insurance
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Table 48.3. Driving History Red Flags

Acute or unstable medical events: acute myocardial infarction,
angina, hypoglycemia, stroke or transient ischemic attack,
traumatic brain injury, syncope, vertigo, seizure, surgery, delirium,
sleep apnea

Any expression of concern: about driving safety, from patient or
caregiver

Medications: any psychoactive, cardiovascular, neurological or
potentially sedating agents

Chronic medical conditions:

Vision – field cuts, cataracts, glaucoma, macular degeneration,
hypertensive or diabetic retinopathy, retinitis pigmentosa

Cardiovascular disease – unstable angina, arrhythmia, valvular
disease, congestive heart failure

Neurological disease – dementia, Parkinson’s disease, multiple
sclerosis, peripheral neuropathy, stroke

Psychiatric disease – depression, anxiety, psychosis, alcohol or
substance abuse

Musculoskeletal disability – arthritis, foot abnormalities, previous
fractures, cervical disease

Respiratory disease – obstructive sleep apnea, chronic obstructive
pulmonary disease, asthma, disease requiring oxygen
supplementation on a daily basis

Metabolic disease – diabetes, renal failure, thyroid disease

company for information on fitness to drive. The Ameri-
can Medical Association (AMA), in collaboration with the
National Highway Safety Transportation Administration, cre-
ated an advisory panel, which developed the Physicians’ Guide
to Assessing and Counseling Older Drivers, released in September
2003.28 This contains one approach to assessment and advising
based on expert consensus opinion of literature review and has
the stated purpose of helping older drivers stay on the road
safely to preserve their mobility and independence, as opposed
to primarily detecting and removing unsafe drivers.29 Other
countries such as Canada and individual expert authors have
since also released recommendations and protocols for evalua-
tion that are similar in scope and content but vary according to
whether one is targeting a high-yield population, responding
to a clinical need, or doing population screening.30–32

History

As in a traditional medical examination, the first step of a med-
ical assessment for driving ability is a targeted history-taking.
Be alert for acute and chronic medical conditions, medications
or symptoms that may impair driving skills when taking the
patient’s history (Table 48.3). These “red flags” deserve further
evaluation and follow-up.28

A general driving history should include questions such
as those noted in Tables 48.4 and 48.5, which give the patient
and caregiver the opportunity to express concerns that might
otherwise be too embarrassing to discuss or that might be

Table 48.4. Patient Driving History Questions

1. Do you now drive a car?

2. How many days did you drive this past week?

3. Have you noticed any change in your driving habits in the past
year? Please check all that apply.

Do not drive at night

Do not drive on freeways

Do not drive in rain/snow, bad weather

Do not drive during rush hour

Do not drive as far

Only drive when I absolutely must

Prefer for others to drive

Have cut back because of being too sick/tired

4. In the past year, have you had any of the following events? Please
check all that apply.

Accidents

Fender-benders

Near-misses

Tickets

Discussions/warnings

5. Have you ever forgotten where you were going?

6. Do others honk at you or act irritated?

7. Have you ever gotten lost while driving?

8. Have others said they are worried about your driving, criticized
you or refused to ride with you?

Table 48.5. Caregiver Driving History Questions

1. Does the patient drive?

2. Have you noticed any unsafe driving?

3. Do you feel uncomfortable riding with the patient?

4. Has the patient gotten lost?

5. Does the patient rely on a copilot?

6. Does the patient rely on passengers?

7. Do others worry about the patient’s driving?

8. Does the patient forget where they are going?

9. Do others have to drive defensively?

10. Have others refused to ride with the patient?

11. Has the patient changed their driving habits?

12. In the past year, has the patient had any of the following? Please
check all that apply.

Accidents

Fender-benders

Near-misses

Tickets

Discussions/warnings
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forgotten.32 Some providers may wish to provide these ques-
tions or the AMA’s “Am I a Safe Driver?” as a written handout
for self-evaluation prior to initiating an assessment.28

Targeted Physical Examination

In addition to the general physical examination maneuvers
needed to investigate any positive history items found above,
the AMA guide recommends special items recorded on their
Assessment of Driving-Related Skills ([ADReS] Figure 48.1),
which evaluates vision, motor function, and cognition. Far
acuity should be assessed with the traditional Snellen E chart
and visual fields by confrontation testing. Although the UFOV
test has better correlation with crash risk, it is not yet widely
available. Testing is currently under way in pilot state depart-
ments of motor vehicles, aimed at evaluating the practicality
of UFOV tests in field settings.33 Motor function is gauged
through assessments of walking, range of motion, and strength.
The rapid-pace walk is based on the time (in seconds) it takes
the patient to walk a 10-ft path, turn around and return. Range
of motion testing consists of observing neck rotation to the
right and left, having the patient make a fist with each hand,
pretending the patient is holding a steering wheel to make a
wide right turn and then a wide left turn, and dorsiflexing
and plantarflexing both ankles. Motor strength testing is done
for bilateral shoulder adduction, abduction, and flexion; wrist
flexion and extension; handgrip strength; hip flexion and exten-
sion; and ankle dorsiflexion and plantarflexion, each rated on
a traditional 0–5 of 5 scale.

Cognitive screening is performed using the Clock Drawing
Test, in which the patient is verbally instructed to draw the
face of a clock and to place the hands at 10 minutes after 11
using a blank sheet of paper and a pencil. Memory, visual spatial
skills, attention, and executive skills are all used during the clock
drawing task. Scoring is found on the ADReS, with greater than
two errors correlating with unsafe driving behaviors on driving
simulation testing.34 The Trails-Making B test (see Figure 48.2)
is also recommended, with a time for performance more than
180 seconds considered abnormal and meriting intervention.
Patients are asked to connect dots in a path in sequence that
alternates between numbers and letters, such as “1-A-2-B.”
Poor performance has been prospectively linked to crash risk
in two studies in which evaluation has been tracked during
license renewals.22,33 The Trails-Making B form and directions
for its use are available for free in the AMA guide, which may
be obtained through National Highway Safety Transportation
Administration or online through the AMA.28

Although not recommended as part of the AMA’s driving
assessment, many clinicians also perform the Folstein Mini-
Mental State Examination, which has been widely used as a
clinical tool to assist in the diagnosis of dementia; a score of
20/30 or lower has also been found to correlate with poor driv-
ing performance.31 Although a low score appears to be reason-
ably specific for driving impairment, a higher score does not
necessarily exclude driving impairment. Patients with higher
scores can often have poor driving performances, and the Mini-

Patient’s Name: _________________________________________ Date:___________

1. Visual fields: Shade in any areas of deficit.

Patient’s R L

2. Visual acuity: ____________ OU
Was the patient wearing corrective lenses? If yes, please specify:
________________________________________________________

3. Rapid pace walk:____________seconds
Was this performed with a walker or cane? If yes, please specify:
_______________________________________________________

4. Range of motion: Specify ‘Within Normal Limits’ or ‘Not WNL.’ If not WNL, describe.

Right Left

Neck rotation

Finger curl

Shoulder and elbow flexion

Ankle plantar flexion

Ankle dorsiflexion

5. Motor strength: Provide a score on a scale of 0-5.

Right Left

Shoulder adduction

Shoulder abduction

Shoulder flexion

Wrist flexion

Wrist extension

Hand grip

Hip flexion

Hip extension

Ankle dorsiflexion

Ankle plantar flexion

6. Trail-Making Test, Part B: ____________ seconds

7. Clock drawing test: Please check ‘yes’ or ‘no’ to the following criteria.

Yes No

All 12 hours are placed in correct numeric order, starting with 12 at the top

Only the numbers 1-12 are included (no duplicates, omissions, or foreign marks) 

The numbers are drawn inside the clock circle

The numbers are spaced equally or nearly equally from each other

The numbers are spaced equally or nearly equally from the edge of the circle

One clock hand correctly points to two o’clock

The other hand correctly points to eleven o’clock

There are only two clock hands

Figure 48.1. Assessment of Driving-Related Skills (ADReS).

Mental State Examination is not considered sufficient cognitive
screening when used alone. Clinicians should remember that
these tests are used to screen for multiple potential cognitive
impairments that may lead to unsafe behaviors and do not, in
and of themselves, diagnose dementia or determine the safety
of persons with dementia who drive.

After completing the initial driving assessment, health
care practitioners will need to assure accurate diagnosis and
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8

Trail-Making Test, Part B
Patient’s Name:

9

H

B

3

17

12

G

L
2

6

A

E

J

5

C

11
F

K

4

I 10

D

Date

Figure 48.2. Trails-Making Test B.

treatment of any medical impairments that have been discov-
ered. Referral for expert evaluation of visual impairment, neu-
ropsychological deficits, and musculoskeletal disorders may be
especially useful. If, however, the patient’s deficits cannot be
medically corrected and do not have further potential for
improvement with medical intervention, referral to a driver
rehabilitation specialist (DRS) may be necessary. A DRS is often
an occupational therapist who undergoes additional training in
driver rehabilitation. Other professionals may also receive DRS
certification. A DRS is able to do either simulator and/or on-
road testing to determine more specifically the patient’s level of
driving safety and help correct the patient’s functional impair-
ments, if possible, through adaptive techniques or devices. A
list of certified DRSs can be obtained from the Association
for Driver Rehabilitation Specialists.35 Patients and health care
providers need to be aware, however, that DRS services are
often not covered by health insurance other than state Work-
ers Compensation and Vocational Rehabilitation programs.
Medicare and Medicaid coverage is highly variable and private
insurance typically mirrors the actions of the local Medicare
intermediary.28,35

Also, DRSs are often hard to locate outside of urban areas,
which may impede referral. Local driving school referral is not
equivalent to a medical DRS evaluation but may be helpful in
the absence of other resources.

INTERVENTIONS

Actual or potential loss of driving ability should be viewed
through the same perspective as other typical health main-
tenance practices for older adults: primary, secondary, and
tertiary prevention of driving ability loss. Primary prevention
identifies medical problems that may lead to impairment and
optimizes the driving patient’s medical condition to prevent
the loss of driving ability. More than 40% of patients who
have stopped driving identify medical problems as the pri-
mary reason, with changes of aging second at almost 20%,
and concerns over licensure or accidents third.4,36 Reversible
or partially treatable conditions must be optimized to give the
patient the best possible chance of continuing to drive without
impairment. Medical interventions should also minimize the
adverse effects of unavoidable medical conditions on driving
ability, particularly medication side effects. These may at times
be dependent on the driving situation. If a medication cannot
be changed or discontinued, for example, health care providers
may counsel patients not to drive when under the influence
of the medication – just as they would advise patients not to
drive under the influence of alcohol. Conversely, patients with
significant pulmonary disease may need reinforcement to use
their oxygen while driving, and patients with Parkinson’s dis-
ease should be advised to drive only when their symptoms are
adequately controlled and when they are well rested. Patients
with visual difficulties can be counseled to minimize nighttime,
high-speed, and dense traffic situations where their functional
limitations put them at risk for impaired driving.37

Health care providers can also recommend enhancement
and active maintenance of driving skills through refresher
courses, self-assessment, and self-education, such as the
Automobile Association of America’s Senior Driver program.38

or the American Association of Retired Persons Driver Safety
Program.39 Both programs encourage self-evaluation and
recognition of potential problems, with courses intended to
help improve driving skills. A recent feature of the Automobile
Association of America program published in 2004 is the Road-
wise Review, a CD-ROM computer-based home assessment
program that includes assessment of leg strength and general
mobility, head/neck flexibility, high- and low-contrast visual
acuity, working memory, visualization of missing information,
visual search, and UFOV). Currently under development, the
Driving Decisions Workbook, a new self-assessment instrument
designed to include medical content, has been compared with
road test outcomes. The authors also recommend using it to
facilitate conversations with family members.40

Secondary prevention looks at an existing problem of
driving impairment in a patient and tries to minimize or
compensate for the impairment, so that the patient may con-
tinue to drive safely. Vehicle and environmental adaptation
strategies may be helpful, such as hand-controls that com-
pensate for strength or range of motion impairment, use of
well-maintained roads with bright and easily visible lighting
and signage, and newer vehicles with better safety devices such
as two-stage airbags that minimize the force of patient contact.
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Seat belt use should always be encouraged. Evaluation of driving
impairment with tailored compensation strategies may be avail-
able through local driving school instruction or DRS treatment
programs.41 Patients also do frequently self-restrict their driv-
ing activities when aware of driving impairment and may need
their health care provider’s assistance in determining when they
should do so.4,5,42 In these circumstances, health care providers
may be called on to document and verify the presence of driv-
ing impairment to help obtain access and financial support for
adaptive equipment, driving rehabilitation, or restricted driv-
ing privileges.

Tertiary prevention limits the adverse consequences for the
patient if loss of the ability to drive cannot be prevented, and
the patient must stop driving entirely – a circumstance termed
driving retirement or cessation. Helping the patient to plan in
advance by discussing the eventual need for driving retirement,
similarly to work retirement, can minimize negative effects
and facilitate a smooth transition. The multiple adverse con-
sequences of driving cessation for older adults are well docu-
mented and include depression, dependency, caregiver strain,
social withdrawal, increased risk of entry into long-term care
facilities, and restricted mobility.43–47 According to the 2001
National Household Travel Survey, approximately 90% of daily
and long-distance travel is conducted in a personal vehicle.
Social and recreational trips, such as visiting friends, accounted
for the largest percentage of older adults’ trips at 19%, with
larger percentages of trips also used for shopping, medical rea-
sons, and religious reasons compared with younger adults.48

Driving life-expectancy rates and the duration of time for
which older persons will be dependent on alternative sources
of transportation were projected using data from a large, lon-
gitudinal study of community-based elderly. Male drivers aged
70–74 years at baseline would have a driving life expectancy
of approximately 11 years, and approximately 7 years of trans-
portation dependency, and women would have a similar driving
life expectancy but longer life expectancy, leading to transporta-
tion dependency for approximately 10 years.49

The health care provider’s recommendation for driving
retirement should emphasize concern for the patient’s safety
and the safety of others as the primary reason for giving up
driving. Even so, many patients are understandably upset or
angry on receiving the recommendation, and in the case of
cognitive impairment, some may lack the insight necessary to
understand the consequences. It may be helpful to reinforce the
recommendation by asking the patient to repeat back to you
the reasons for driving retirement, to provide a prescription
on which “Do Not Drive” is written, and to help the patient
create a plan for alternative transportation. Some patients may
also benefit from identifying peer driver behaviors that they
consider to be unsafe and using those examples to set their own
threshold for when they would consider themselves unsafe to
drive. Identifying a trusted friend or family member whose
opinion is honored by the impaired driver may also help to
support the recommendation. Keep in mind that a spouse who
depends on the patient for transportation may find it difficult
to support a recommendation for driving retirement. At no

time should a “copilot” be recommended to unsafe drivers as
a means to continue driving, as this merely places both per-
sons in addition to other road users at risk. There is often
insufficient time in many traffic situations for the copilot to
detect a hazard and alert the driver to respond quickly enough
to avoid a crash, and use of a copilot also raises the issue of
whether the patient is fit to drive. A follow-up letter docu-
menting the recommendation for driving retirement should be
sent to the patient, and – if the patient consents – to involved
family members. A copy should also be kept in the chart for
documentation.

Clinicians should attempt to see their patients for whom
driving is no longer possible soon after driving retirement, both
to monitor for compliance with the recommendation to stop
driving and also to check for signs and symptoms of depres-
sion and failure-to-thrive. Extra care should be taken to assure
that travel can be arranged for those who may have difficulty
obtaining food and medications, or going for necessary med-
ical care. Twenty-four percent of older adults report having
a medical condition that potentially limits their travel out-
side the home, and of these, 85% report that it has decreased
their travel by half.48 Finding alternative means of transporta-
tion is difficult for older adults, particularly in rural areas and
metropolitan settings that lack well-developed systems of mass
transportation. Even where such transportation is available,
60% of this cohort of adults reports that they have not used
public transportation on a regular basis before,45 and only 12%
have used special-needs transportation such as dial-a-ride.48

The burden of meeting transportation needs will mostly likely
fall on family, friends, and neighbors, some of whom may also
suffer from undiagnosed driving impairment. Social agency
and volunteer organization referrals for meeting transporta-
tion needs are an important part of the patient care plan for
driving retirement, often beginning with the Area Agency on
Aging.28

For patients who lack capacity and insight, it is essential for
the appointed guardian or caregiver to help the patient comply
with the recommendation to stop driving. Many strategies have
been used with varying degrees of success to circumvent persis-
tent attempts to drive, including placing reminder signage on
doors or inside the windshield on the driver’s side, informing
the patient of cancelled insurance, providing alternative picture
identification, attempting to collect and remove all sets of keys,
grinding down ignition keys, disabling the vehicle by removal
of parts or fluids, and removing the vehicle. A guardian may
forfeit the patient’s license and car on the patient’s behalf if
absolutely necessary as a last resort.

LEGAL AND ETHICAL ISSUES

The AMA’s official ethical opinion E-2.24 regarding Impaired
Drivers and their Physicians (Figure 48.3) as issued in June of
2000 lists many of the issues faced by health care providers who
find themselves caring for older adult drivers. In particular,
clinicians often find themselves in an ethical conflict between
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The purpose of this report is to articulate physicians’ responsibility to recognize impairments in patients’ driving ability that pose a strong 
threat to public safety and which ultimately may need to be reported to the Department of Motor Vehicles. It does not address the reporting  
of medical information for the purpose of punishment or criminal prosecution. 

    
(1) Physicians should assess patients’ physical or mental impairments that might adversely affect driving abilities. Each case must be 

evaluated individually since not all impairments may give rise to an obligation on the part of the physician. Nor may all physicians be in a 
position to evaluate the extent or the effect of an impairment (e.g., physicians who treat patients on a short-term basis). In making 
evaluations, physicians should consider the following factors: (a) the physician must be able to identify and document physical or mental 
impairments that clearly relate to the ability to drive; and (b) the driver must pose a clear risk to public safety. 
    (2) Before reporting, there are a number of initial steps physicians should take. A tactful but candid discussion with the patient and family 
about the risks of driving is of primary importance. Depending on the patient’s medical condition, the physician may suggest to the patient 
that he or she seek further treatment, such as substance abuse treatment or occupational therapy. Physicians also may encourage the patient 
and the family to decide on a restricted driving schedule, such as shorter and fewer trips, driving during non-rush-hour traffic, daytime 
driving, and/or driving on slower roadways if these mechanisms would alleviate the danger posed. Efforts made by physicians to inform 
patients and their families, advise them of their options, and negotiate a workable plan may render reporting unnecessary. 
    (3) Physicians should use their best judgment when determining when to report impairments that could limit a patient’s ability to drive 
safely. In situations where clear evidence of substantial driving impairment implies a strong threat to patient and public safety, and where the 
physician’s advice to discontinue driving privileges is ignored, it is desirable and ethical to notify the Department of Motor Vehicles. 
    (4) The physician’s role is to report medical conditions that would impair safe driving as dictated by his or her state’s mandatory reporting 
laws and standards of medical practice. The determination of the inability to drive safely should be made by the state’s Department of Motor 
Vehicles. 
    (5) Physicians should disclose and explain to their patients this responsibility to report. 
    (6) Physicians should protect patient confidentiality by ensuring that only the minimal amount of information is reported and that 
reasonable security measures are used in handling that information. 
    (7) Physicians should work with their state medical societies to create statutes that uphold the best interests of patients and community, and 
that safeguard physicians from liability when reporting in good faith. (I, III, IV, VII) 

Issued June 2000 based on the report “Impaired Drivers and Their Physicians,” adopted December 1999.  

Figure 48.3. American Medical Association Ethical Opinion E-2.24 Impaired Drivers and Their Physicians.

the standard of patient confidentiality and the duty to safeguard
public safety. Many primary care providers may also be reluc-
tant to report impaired drivers to their local drivers licensing
authority for fear of jeopardizing their relationship with the
patient. These concerns, however, must be weighed against
state requirements for reporting unsafe drivers. It is essential
for providers to know and comply with their state’s reporting
laws and to document all activities in the patient’s chart. All
conversations and efforts to communicate with the patient and
caregiver, recommendations, referrals for further testing, direct
observations, counseling, formal assessment, medical interven-
tions, patient education handouts, and referral reports related
to your recommendations regarding driving should be clearly
documented, and copies should be kept in the patient’s chart for
future reference and possible protection in the event of third-
party litigation. It is important to keep in mind that the health
care provider cannot suspend or remove the right to drive.
Only the state Department of Motor Vehicles has the authority
to perform a legal action regarding licensure. Chapter 8 of the
AMA Guide provides a directory of state licensing requirements
and reporting laws current as of September 2003.28

LOOKING TO THE FUTURE

In Western societies driving remains a critical function for
instrumental activities of daily living, and the federal govern-
ment is beginning to recognize the need to improve standards
for assessment and licensure across the states. The National
Highway Transportation Safety Administration and American

Association of Motor Vehicle Administrators are working
together to fund efforts to improve specific protocols at the
local licensing agency level. Pilot assessment studies are ongoing
in California, Florida, and Maryland at motor vehicle adminis-
tration field sites to evaluate performance-based measures such
as the Gross Impairment Screening Battery. The entire proto-
col is designed as an 11-minute assessment, combined with a
subtest of the UFOV, and, either a Mobility or Driving Habits
questionnaire, for a total assessment time of approximately 20
minutes.33,50 The Gross Impairment Screening Battery consists
of a rapid-pace walk, foot tap, arm reach, head/neck rotation,
cued and delayed recall, symbol scan, visual perception test,
and the Trails-Making A and B tests. Older drivers presenting
for license renewal were followed prospectively for subsequent
motor vehicle crashes; participants 78 years of age and older
who demonstrated impairment on one of several components
had double the risk of involvement in an at-fault motor vehi-
cle crash.33 This type of functional screen may significantly
improve the effectiveness of driver screening for impairment at
the level of licensure, and enhance the detection and referral of
impaired drivers for rehabilitation and medical assessment.

Social support and transportation infrastructures have not
been well planned or prepared either at the individual driver
or governmental level. Florida, often considered the van-
guard of the aging population, has determined that the fol-
lowing elements are needed to address the needs of mature
drivers: 1) continued research into assessment methods and
transportation alternatives, 2) development and implementa-
tion of widespread public information and education, mate-
rials, and programs, 3) focused training for law enforcement,
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social service, and health care providers, 4) expansion of ser-
vices for assessment, remediation, and transportation alter-
natives, 5) funding initiatives to support development of
community-based programs, 6) establishment and extension
of community-based services, and 7) creation of an action
plan.51

For the health care provider, the detection, prevention, and
treatment of driving impairment captures the classic problem
of the needs and priorities of the individual versus the needs
and priorities of society. The clinician must help to negotiate a
delicate balance between the two.
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Integrative Medicine in the Care of the Elderly

Joel S. Edman, DSc, FACN, Bettina Herbert, MD

INTRODUCTION AND BACKGROUND

The emergence of Integrative Medicine or Complementary and
Alternative Medicine (CAM) was first recognized in 1993 with
a report of a survey in the New England Journal of Medicine
that found that one in three respondents had had a CAM
treatment within the last year.1 These visits were mostly for
chronic disorders, sought without physician referrals, and in
more than 70%, the respondents did not inform their physi-
cian. Integrative medicine is defined by the Consortium of Aca-
demic Health Centers for Integrative Medicine as “the practice
of medicine that reaffirms the importance of the relationship
between practitioner and patient, focuses on the whole person,
is informed by evidence, and makes use of all appropriate ther-
apeutic approaches, healthcare professionals and disciplines to
achieve optimal health and healing.”

Table 49.1 outlines a classification for integrative medicine
practice although there may be overlap between categories.
Many integrative medicine practices provide a range of these
therapies with the ability to integrate them with allopathic
medical approaches and practitioners. These integrative thera-
pies, when carefully applied, are safe and have the potential for
bringing greater well-being to all patients.

Currently, the older-than-65 years age group has the lowest
integrative medicine/CAM use of any age group;3 however, the
demographic bubble of the baby boomers is starting to move
into the 60 plus part of the population and will soon enlarge
the ‘elderly’ stratum of U.S. society. Although at least 30% of
the elderly have used integrative medicine, the boomers’ use is
at least 50% and increasing. Therefore more and more elderly
will routinely be using these therapies. Predictors of integrative
medicine use include poorer health (more chronic conditions),
higher education, chronic conditions not responsive to con-
ventional care, and increased age.3,4

An important challenge for integrative medicine is to estab-
lish its efficacy. This is not an easy task given the multifactorial
nature of chronic diseases, and the combination of modalities
that are often recommended. Although there is ongoing clas-
sic research to examine individual therapy influences on spe-
cific diseases and symptoms, true integrative medical clinical
practice and research applies and attempts to quantify bene-
fits derived from dietary guidelines, nutritional supplements,
stretching/exercise/yoga, stress management techniques, ther-
apeutic touch, and/or other approaches followed at the same
time. There are no simple research models that can do this;
so new approaches are being developed, although significant
resources and time are needed.

With an increasing elderly population in the United States,
with increasing amounts of chronic diseases that often are a
challenge to manage, integrative medical therapies can give
patients individual attention from a variety of practitioners, a
practitioners touch, an ability to participate in their care, and a
range of natural approaches that can be helpful. Our focus will
be on illustrating how integrative medicine is applied as well as
describing core approaches such as nutrition, physical fitness
and falls prevention, pain management, stress management,
and mind–body medicine.

NUTRITION

Good nutrition is an important foundation for optimal aging
and for an integrative medicine approach to symptoms and
disorders common in the elderly. This includes both the use of
specific dietary guidelines and targeted nutritional supplemen-
tation.

It is well established that older individuals are at significant
risk for malnutrition, and clinical or subclinical nutritional
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Table 49.1. Classification of Integrative Medicine/Complementary and Alternative
Medicine Practices with Examples

Dietary, Nutritional Supplement, Herbal and Other Biological Therapies

Use of diet and supplementation for therapeutic and preventive purposes

Therapeutic diets Intravenous therapies

Vitamins, minerals, fatty acids, etc. Aromatherapy

Herbs Detoxification

Manual Healing Methods

Systems that are based on manipulation and/or movement of the body

Osteopathic manipulative therapy Pressure point therapies

Chiropractic Postural/Movement reeducation therapies

Massage therapy Bioenergetic systems

Mind–Body Interventions

Behavioral, psychological, social, and spiritual approaches to health.

Biofeedback Mindfulness-based stress reduction (MBSR)

Meditation Hypnosis and imagery

Yoga Prayer and mental healing

Tai chi and Chi gong Art and music therapy

Alternative Medical Systems

Complete systems of theory and practice that have been developed mostly outside of the Western
biomedical model.

Traditional oriental medicine Naturopathic medicine

Acupuncture Homeopathic medicine

Ayurvedic medicine Environmental medicine

Energy medicine

Source: Adapted from Monti DA, Stoner M. Complementary and Alternative Medicine. In
Textbook of Women’s Mental Health.2

deficiencies. Many common factors may contribute to nutri-
tional inadequacy including poor appetite, depression, isola-
tion, and disability, although there are many other influences
that can have important effects in individual circumstances.
Rates of nutritional deficiency range from 10%–50%,5,6 with
the most common nutrient deficiencies found for folate, vita-
min D, calcium, zinc and magnesium.5–8

There are a few key differences between medical nutrition
therapy practiced in an integrative or CAM clinic in comparison
to a dietetics setting. One primary difference is that integrative
nutritionists or dietitians are much more likely to recommend
therapeutic diets (e.g., vegetarian, rotation/elimination, sugar-
free, or lower carbohydrate), at least for a specific period of
time, because they can be an important part of an integrative
program. Another important distinction is that nutritionists
and integrative medical practitioners are much more likely to
prescribe nutritional supplements to go along with therapeutic
diets, whereas most dieticians are often not trained in the use

of nutritional supplements and have little experience with their
therapeutic potential.

Dietary Guidelines

Many dietary guidelines and considerations that are presented
and recommended in the earlier nutrition chapter are in
agreement with integrative medicine and nutrition. Research
supports these guidelines in the prevention and adjuvant
treatment of heart disease, cancer, and neurocognitive dec-
line.9–11

Three primary dietary approaches that are frequently
addressed in integrative medicine are: a) antiinflammatory
diets; b) elimination or rotation diets for food intolerance
or food allergy; and c) balance of macronutrients and other
factor-specific guidelines for hypoglycemia, abnormal glucose
tolerance and insulin resistance. Depending upon the symp-
tom or disorder, various levels of dietary guidelines could be
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Table 49.2. Healthy Dietary Fat

Omega 3 Fatty Acids Monounsaturated Fatty Acid

Fish – salmon, mackerel, sardines,
others

Olive oil and olives

Ground flax seeds or flax oil Nuts and seeds

Soy products Avocado

Nuts and seeds

Dark green leafy vegetables

recommended and/or a combination of these approaches as
described below.

Recent research and commentary suggests that aging may
be an inflammatory process.12 Although most research sug-
gests that omega 3 fatty acids have the most significant anti-
inflammatory effects, there is also some evidence to support the
effects of monounsaturated fat, antioxidants, phytonutrients
and possibly other factors.13 These guidelines can be encour-
aged by recommending omega 3 fats and monounsaturated fats
listed in Table 49.2.

Rotation and elimination diet can be useful for stomach and
intestinal disorders (IBS, IBD and GERD), migraines, autoim-
mune disorders, chronic inflammatory or pain disorders, skin
conditions, allergies or others. These diets can be applied in 3
primary ways, including: a) a rotation diet (1–2 times per week
of foods in Level 1 or Level 2); b) a “Level 1” elimination diet –
avoid sugars, dairy, wheat, alcohol and caffeine; and c) “level 2”
elimination diet – avoid foods from Level 1 plus other poten-
tially offending foods such as peanuts, soy, other gluten grains
(rye, barley and oats), corn, citrus, eggs, and any other foods
that may be suspected. The patient’s ability and willingness to
comply even for a short time is important to consider.

It is possible that abnormal glucose tolerance in under-
weight people (hypoglycemia) and insulin resistance in over-
weight or obese individuals reflect a continuum that can be
addressed in similar ways. This includes: limiting or avoiding
sugars and refined carbohydrates; balancing meals for protein,
healthy fat and complex carbohydrate; limiting caffeine; eat-
ing smaller, more frequent meals and snacks, regular stretching
and exercise; and possibly specific nutrients such as magnesium
and/or chromium.

The challenge to nutritionists is to target the optimal diet
and supplement program that can produce results yet are not
so difficult that compliance is sacrificed. Therefore this requires
dialogue and understanding, as well as informational and prac-
tical support. Finally, the guidelines should be recommended
for a finite period of time such as 2–8 weeks to see if results
are achieved. An example recommendation could be to avoid
or rotate sugar, wheat, dairy and alcohol for four weeks and see
what results are produced.

Sometimes by just applying therapeutic diets for a short
time it can be determined if this will be beneficial. Although
there may be many patients who cannot follow strict guidelines,

there are many who can and are encouraged to follow through,
especially if they can feel better or see the changes they are
looking for.

Nutritional Supplementation

Supplement sales have increased to more than $23 billion per
year.14 Although taking supplements can have significant pre-
ventive and therapeutic effects, it is also important for prac-
titioners to know what patients are taking and if there are
significant nutrient–drug interactions.

The consideration for the use of nutritional supplements
in clinical practice is to a certain degree a question of philos-
ophy and practice orientation. For integrative or CAM prac-
titioners, supplements are a part of the framework of natural
approaches that include diet, exercise, stress management, and
other modalities such as acupuncture or massage. For allopathic
physicians where insurance and time constraints often limit the
degree to which other health-related issues can be addressed, it
is an important question to ask whether supplements should be
included. This is particularly true because the supportive clini-
cal research is often weak, especially when compared with phar-
maceutical research – this is largely due to the lack of financial
incentives to conduct this research and significant methodolog-
ical problems. Geriatric practice, however, could be particularly
responsive to targeting key supplements to avoid adding to the
number of other medications that may already be being taken
and potential adverse effects or interactions.

The primary legislation that regulates all aspects of supple-
ments, including manufacturing, quality control, labeling, and
marketing is The Dietary Supplement Health and Education
Act passed by Congress in 1994. There is a large range of sup-
plements that practitioners may recommend or that patients
may try on their own. These categories of supplements include
vitamins, minerals, fatty acids, amino acids, antioxidants, pro-
biotics and prebiotics, herbs and botanicals, enzymes, hor-
mones, glandulars, functional foods and food concentrates,
homeopathic remedies, and others.

There are many reasons to suggest why supplements may
benefit a patient, including poor dietary choices, variations in
soil nutritional content, micronutrient losses from food pro-
cessing and cooking, and genetic polymorphisms or variations
in individual nutrient requirements.15 To understand how sup-
plements can benefit the patient population, it is possible to use
several models, including nutritional deficiency, subclinical
nutritional deficiency, biological response modifiers, and mass
action effects.16 The overt nutritional deficiency is well defined
and most often utilized in medical and nutritional practice.
Classic examples are iron and vitamin B12 deficiencies that
produce clinical symptoms, can be identified through labora-
tory analyses, and supplemented and monitored for symptom
and assay changes.

More challenging is the evaluation of the other three
research models in which there may be varying levels of
supportive evidence from in vitro, animal, and clinical research.
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For example, a subclinical magnesium deficiency is the rea-
son many integrative medicine practitioners recommend mag-
nesium despite normal serum or red blood cell magnesium
levels.17 Magnesium is a cofactor for over 300 enzymes and
is a calcium channel blocker. Research supports magnesium’s
influence in hypertension, diabetes and glucose tolerance,
migraines, allergies, muscle cramps, constipation, neurocogni-
tive function, and possibly other disorders.18,19 Because mag-
nesium is often inadequate in the diet and can be depleted by
chronic disease, it is often prescribed by primary health care
providers to help address a range of symptoms.

Omega-3 fatty acids or fish oil supplements are a
good example of supplements that have biological response–
modifier effects. Supplements can enhance dietary influences,
as described in the previous dietary section, and can effectively
alter the synthesis of proinflammatory versus antiinflammatory
eicosanoids. Omega-3 fatty acids are potentially beneficial in
a range of disorders due to their antiinflammatory effects and
impact on cellular membrane fluidity and function because of
their effects on membrane fatty acid composition.20 There is no
established nutritional status measure, although some studies
have quantified blood levels of specific omega-3 fatty acids or
omega-3/omega-6 fatty acid ratios.21 These are two good exam-
ples (among many) in which there are no accurate nutritional
status measures available. This lack of effective assessment mea-
sures and data makes it much more difficult to conduct research
that can quantify supplement recommendation effects and lead
to valid clinical protocols.

With regard to ‘mass action’ effects, Ames and colleagues
have written an excellent review of the biochemical influences of
high-dose vitamins on enzyme binding and activity.16 As many
as 50 genetic diseases and many genetic polymorphisms have
shown improvement through a range of nutritional supple-
mentation, with other polymorphism effects to be determined
as their identification and clinical effects are more thoroughly
understood.

Despite the challenges presented, supplements can be effec-
tively utilized in patient care, especially in the elderly, once a
reliable source of products is identified. Table 49.3 describes an
effective framework from which supplements can be recom-
mended.

There are some dietary or nutritional supplements that can
be safely recommended and may be beneficial. Table 49.422

presents some of the most important and useful supplements
(the first three could be considered a foundation approach).

Intravenous Nutrients

Many integrative medicine/CAM practitioners recommend
intravenous (IV) nutrients and chelation therapy for cardiovas-
cular disease;34 IV vitamin C and other nutrients for cancer;35

and IV nutritional protocols for a variety of other disorders.
This can also be considered for elderly patients who may have
poor nutritional status resulting from malabsorption and/or a
range of other contributing factors including metabolic conse-
quences of chronic disease.36

Table 49.3. Framework for Recommending Supplements

Healthy diet as a foundation

Evidence base that includes a sound rationale and mechanism

Positive benefit/risk ratio

Defined dose and timeframe to assess effects

Targeted populations to treat such as: patients with adverse or
inadequate responses to medication; patients or families who would
like to try nutrition and/or natural therapies before taking
pharmaceuticals; or elderly patients who are already taking many
medications

Herbal Medicine

Herbal medicine or the use of plant-based products to influence
symptoms or disorders is often included with the use of nutri-
tional supplements as part of a nutritional supplement/herbal
regimen. Herbs may also be recommended, however, as part of
traditional medical approaches such as Ayurveda, traditional
Chinese medicine, and Tibetan medicine or east Asian medicine
that have been practiced for thousands of years. Significant
research, largely supported by the National Center for Com-
plementary and Alternative Medicine (NCCAM) and the Office
of Dietary Supplements, is now being conducted to examine
the effects of herbal therapies. NCCAM has also established a
Botanical Research Center Program that supports university-
based research centers that are investigating age-related dis-
eases, metabolic syndrome, women’s health, immunomodu-
lators, botanical lipids, and phytomedicine. In Europe and
Australia herbal products are regulated by government agen-
cies to assure product quality. An ongoing debate compares
the use of standardized herbal products indexed to specifically
identified and quantified active ingredients versus the use of
whole herbs (leaves and/or stems) that may have multiple active
ingredients.

An example of a commonly used herb is saw palmetto
(Serenoa repens) for benign prostatic hypertrophy. The active
ingredients have been identified as β sitosterol, campesterol
and stigmasterol. Research suggests that its influence in benign
prostate hypertrophy is derived from an inhibition of 5α-
reductase and 3-ketosteroid reductase, as well as blocking the
binding of dihydrotestosterone to prostate cells.37

St. John’s Wort (Hypericum peforatum) is another example
of an herb, frequently recommended, for mild-to-moderate
depression. Although not as well known, St. John’s Wort may
also be helpful for wound healing and antiviral effects. Although
research suggests that this herb can be beneficial, it is not
well understood which of the mechanisms are most impor-
tant including: inhibition of reuptake of norepinephrine, sero-
tonin, dopamine, and γ-aminobutyric acid; upregulation of
serotonergic receptors; inhibition of catechol-o-methyltrans-
ferase; inhibition of monoamine oxidase-A and monoamine
oxidase-B activities; and/or others. It is also a good exam-
ple of an herbal product that can significantly influence the
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Table 49.4. Important and Useful Dietary Supplements

Supplement Rationale

Multivitamin and mineral Despite some conflicting results, research has suggested that multivitamin and mineral
supplements may reduce the risk for heart attacks and certain types of cancer, as well as
reduce C-reactive protein, and infection rates in diabetics and the elderly.23–27 Taking a
multivitamin and mineral every day can reinforce healthy behaviors that contribute to a
healthy lifestyle.

Omega-3 fatty acids or fish oil Health benefits of fish were described earlier in this chapter. It should also be noted that
fish oil is now endorsed by the American Heart Association for the prevention of
cardiovascular disease. There are at least six mechanisms by which omega-3 fatty acids
reduce cardiovascular disease risk including: 1) anti-inflammatory; 2) hypolipidemic; 3)
anti-thrombotic; 4) cytokine inhibition; (5) antiarrhythmic; and 6) endothelial-derived
nitric oxide stimulation.28

Calcium, magnesium, and vitamin D Important for bone health and the many important aspects of magnesium influence that
were listed earlier. Also, there is some recent provocative research suggesting that vitamin
D may be involved in immune function and cancer, autoimmune disorders, insulin
resistance, and possibly other disorders, especially in the elderly.29

Probiotics Have been shown to be helpful for symptoms such as constipation and diarrhea, and they
are very safe.30 They may also be helpful for irritable bowel syndrome, inflammatory
bowel disease, atopic disease and Clostridium difficile infections with a yeast supplement,
Saccharomyces boulardii.31

Glucosamine sulfate and chondroitin sulfate Good research suggests that glucosamine and chondroitin sulfate can help reduce
stiffness and pain in osteoarthritis.32

Coenzyme Q10 CoQ10, or ubiquinone, is an important part of the oxidative phosphorylation chain
leading to mitochondrial ATP synthesis. 3-hydroxy-3-methyl-glutaryl–coenzyme A
reductase inhibitors or statins lower circulating levels of CoQ10, but the consequences are
not well understood. Perhaps the most common symptom would be muscle cramps.
Supplementation may be warranted especially in susceptible populations such as those
>65 years of age or those with congestive heart failure.33

circulating levels and/or effectiveness of pharmaceuticals. This
results because St. John’s Wort induces cytochrome P450
enzymes, particularly CYP 3A4, which can lower plasma levels
of alprazolam, amitriptyline, cyclosporine, digoxin, indinavir,
methadone, simvastatin, theophylline, warfarin, oral contra-
ceptives, and other medications.38

It is beyond the scope of this chapter to provide a de-
tailed list and description of the use of herbs in the elderly but
this is described elsewhere,39 and there are resources listed at
the end of this chapter. Herbal products can be useful, although
more caution is necessary because there are more common
interactions between some herbs and pharmaceuticals.

Homeopathy

Homeopathy is an approach to health and healing that is based
on the principle of similia similibus curantur or like heals like.
The founder and primary developer of Homeopathy was the
German physician Samuel Hahnemann (1755–1843). He spent
most of his life testing and documenting remedy effects and
recording them in the Organon of Medical Art. For most of the
nineteenth century and early twentieth century homeopathy
was the mainstream medicine practiced in the United States.

Homeopathy specifically challenges the biological system
or physiology of an individual by exposing it to a remedy
that causes the symptoms that an individual is reporting. In

so doing, the body’s own healing mechanisms are stimulated
to respond, thus promoting homeostasis or healing to occur.
Although controversial, there is an emerging body of medi-
cal literature and research that shows benefits of homeopathic
approaches for fibromyalgia syndrome, respiratory symptoms,
postoperative swelling and pain, and other disorders.40–42

Homeopathic remedies are easy to take because the delivery
mechanism is small sugar pellets. They generally do not cause
side effects, are nonhabit forming, and are regulated by the
Food and Drug Administration as over- the-counter medica-
tions. Instead of building up a tolerance and requiring more
of the medicine, patients generally need less and less over time
because of the healing effect of the medicines.43

The two main approaches to the practice of homeopathy
are classic homeopathy and the use of combination remedies.
Classic homeopathy involves the recommendation of an indi-
vidualized single remedy based on a thorough and comprehen-
sive interview with a patient. This would include the totality
of symptoms and any other characteristics that may be consid-
ered important or relevant. In contrast, combination or com-
plex remedies are in essence manufactured by homeopathic
companies for a range of disorders or symptoms such as colds,
cough, allergies, headaches, diarrhea, and so forth. Although
these remedies are available in most health food or supplement
stores and can be effective, classic homeopathy is considered to
be more specific and individualized for a patient, and a truer
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form of homeopathy. Classic homeopathy also requires consid-
erable experience to work effectively with patients.

In treating the elderly, homeopathy is an important
approach to consider because it can be helpful and does not
interfere with other modalities. This may be particularly help-
ful in elderly patients who may already be taking many medica-
tions. Much more information is available through the resource
listed at the end of the chapter.

PHYSICAL MEDICINE

Fitness

At any age, for almost any condition, some form of movement
is beneficial. It is best to find something that gives a patient
pleasure. For a lifelong athlete, continuing in a chosen sport
is ideal; levels of training are often naturally modified. For
others, just getting started will help with affect, cardiovascular
disease, sleep, immune function, musculoskeletal complaints,
and overall strength, balance, and endurance.

For the completely deconditioned, “TV exercises” are a
good start. Patients can perform ankle circles, leg lifts, or arm
strengthening with 2-lb weights (even soup cans) during com-
mercials. Keeping the upper extremities as strong as possible is
key to using any assistive device such as a walker or cane. Of
course, care must be exercised not to injure shoulders or other
vulnerable joints. Sometimes a short course with a skilled phys-
ical or occupational therapist is a wise start. A fitness class will
often provide incentive as well as social interaction.

Fall Prevention

Because 5-year survival after hip fractures in the elderly is very
low, preventing falls is essential. Several strategies, best if com-
bined, can reduce falls: patient education, home safety evalua-
tions, specific exercise methods, and assistive devices.

Educating patients about home safety is key; they should be
encouraged to secure area rugs, tuck away cords, put nonskid
surfaces on slippery stairs and install bars in the shower and
toilet. A one-time home evaluation by an occupational therapist
may be very useful.

Patients may also be encouraged to forego vanity and use
an assistive device when out of the house for both balance and
reassurance. For the more active, walking sticks (modified ski
poles) are a welcome suggestion. They imply activity rather
than infirmity and can be used both indoors and outdoors.

Paradoxically, fear of falling can increase the risk of falling,
because it leads to tight muscles that reduce balance recovery.
In winter, walking sticks or canes with carbide tips (found in
outdoor stores and catalogues) and slip-on gripper soles for
shoes are very useful for negotiating icy surfaces.

Movement Therapies

Gait is a predictor of balance. A number of interventions
have been shown to improve gait; they include many safe

and effective movement therapies that can be practiced in
groups or alone and can be modified to meet individual
needs.

Some of the best ways to restore or maintain fitness, bal-
ance, and strength are through the mind–body practices, such
as Tai Chi, Qi Gong and yoga. A large multicenter study by
Emory University found that Tai Chi – done for an hour twice
weekly – is the single most effective intervention widely avail-
able, reducing falls by 47.5% in people older than 70.44 More
recently they studied the “transition to frailty” elderly who had
fallen at least once, and even they experienced a 40% reduction
in falls by the 4th month.45

Both Tai Chi and Qi Gong are gentle martial arts practices
that have been used for centuries in China. In addition to
creating better balance with slow, fluid exercises, they reduce
stress, as evidenced by α and τ brain wave increases, increases in
β endorphin levels and drops in adrenocorticotropic hormone
levels.46

Yoga is an ancient practice developed in India that addresses
the physical, mental, and spiritual aspects of the individual.
There are many different forms of yoga, each emphasizing dif-
ferent skills, goals and philosophies. Hatha yoga, the physical
practice of integral yoga, is the best-known approach in the
United States and is used here mainly as a form of exercise
and stress management. It is easily adaptable to patients with
physical limitations.

TREATMENT OF CHRONIC PAIN

Pain is one of the most common reasons people turn to inte-
grative medicine. A growing body of evidence also suggests
that a multidisciplinary treatment approach to pain – one that
addresses its physical, emotional, functional and social aspects
– offers the best chance of long-term success. Hence, integrative
medicine may be especially appropriate for, as well as attrac-
tive to, patients with chronic pain. Conventional treatments
can be thoughtfully combined with nutritional support, plant-
based remedies as well as manual, movement, and mind–body
therapies.

Perhaps the most common cause of pain in the elderly is
osteoarthritis (OA). Back, neck, and joint pain are prevalent.
With the declining use of the COX2 inhibitors, many patients
are turning to other therapies to minimize pain and increase
function, put off joint replacement, and stay as active as pos-
sible. Several modalities have research to support their use in
OA.

ACUPUNCTURE

Acupuncture, part of traditional Chinese medicine, an ancient
healing modality, is one of the more widely studied therapies.
There is increasing evidence that it is safe and efficacious for
pain of OA both as an adjunct (complementary) treatment
and as an alternative.47–49 Acupuncture has also been shown
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to be valuable in stroke rehabilitation, migraine and ten-
sion headaches, tennis elbow, fibromyalgia, myofascial pain,
low-back pain, and carpal tunnel syndrome.50–56 The World
Health Organization lists over 40 common conditions for which
acupuncture should be considered as treatment.

An acupuncturist inserts very thin needles into specific
points to normalize and maintain energy (Qi) flow in the
body. Although that is a different paradigm from the allo-
pathic model, there has been some success in studying acupunc-
ture. Data suggest that several mechanisms of action lead to
decreases in pain. Needle stimulation may affect pain transmis-
sion locally through release of spinal dynorphins, centrally via
central nervous system endorphin and neurotransmitter release
(mood and pain perception) and systemically via adreno-
corticotropic hormone–activated endogenous corticoster-
oids.57–60 Decreasing use of pain medications has been
reported.61

Adverse events such as needle pain are common but minor
and, overall, acupuncture is well tolerated by even the frailest
patients.62 The author has often referred patients to experi-
enced acupuncturists after critical illness or surgery to increase
vitality.

Manual Therapies

Osteopathic Manipulative Medicine (Osteopathic
Manipulative Treatment)

A physician who is managing an older patient with multiple
chronic neuromusculoskeletal conditions (such as OA, cervi-
calgia, osteoporosis, low back pain, or neurodegenerative dis-
ease) may find it useful to consult an osteopathic physician well
trained in osteopathic manipulative medicine (OMM). In the
United States, but not in Canada or Great Britain, osteopaths
(DOs) have exactly the same medical education as allopaths
(MDs). They have an additional perspective: that a body’s struc-
ture affects its function and, given proper alignment, the body
will heal itself as much as possible. Osteopaths use manual ther-
apies to restore good body biomechanics to decrease myofascial
strain and restore blood and lymph circulation.

“Cracking,” or high velocity low amplitude is perhaps the
best-known OMM direct technique. Although other direct
approaches such as muscle energy and myofascial release are
well tolerated by most, there are other gentle, comforting tech-
niques that are effective and safe even for frail patients. These
‘indirect’ osteopathic techniques work on soft tissue and effect
changes that may be deep and long lasting, without running
the risk of damaging osteoporotic bones or calcified tendons.
Often, manipulation is delivered in the “direction of ease,”
rather than pushing against the restriction, and gradually the
body (joint, muscle, bone, organ, and spine) releases its tension.
Some of the most frequently used indirect techniques include
the following

■ Strain/counterstrain and its offshoot, positional release –
use positions of comfort to decrease painful tender points
and decrease pain overall

■ Cranial osteopathy also known as craniosacral therapy –
the gentle manipulation of tissues surrounding the central
nervous system (including the dura mater attachments at
the skull and sacrum) to free restrictions of a subtle fluid
respiratory rhythm

■ Functional technique (one of the gentlest) – treatment only
in position of ease

■ Visceral manipulation: a technique developed in France for
releasing restrictions and adhesions in fascia suspending
specific organs.

In addition to reducing pain, data suggest many addi-
tional benefits of OMM. They include acutely increasing
gait length in Parkinson’s disease, utilizing the viscerosomatic
reflexes to diagnose and treat same-spinal-cord-level-related
somatic and visceral structures, and improving posture, gait,
and balance to improve quality of life in neurodegenerative
disease.63–69

Chiropractic
Chiropractors have training focused on disorders of the

musculoskeletal and nervous systems, spinal manipulation,
biomechanics, and palpation skills. Their course of study, espe-
cially clinical training, is usually significantly shorter than those
of allopathic and osteopathic physicians. Because they com-
prise the largest group of alternative practitioners, chiropractic
is the most studied of manipulative therapies. These studies
have provided useful data.

The most common technique, spinal manipulation (to
restore joint mobility), alone has been shown to be as effective
as other common approaches to low back pain such as anal-
gesics, back school, and so forth.70 It has also proven effective
as conservative management of neck pain.69 There is growing
evidence that manipulation/mobilization plus exercise is more
effective in reducing pain than either one alone.71,72 Most of
the studies, however, have been performed using a younger
population.

It would be inadvisable to subject elderly patients with
potential osteoporosis and atherosclerosis to direct thrust or
high velocity–low amplitude techniques (“cracking”). If any-
thing, only soft tissue techniques, known as “chiropractic mobi-
lization,” should be applied to this at-risk population.

Therapeutic Massage
Massage is the use of manually applied pressure on soft

tissues. It has many benefits, including the relief of pain in the
low back, tight muscles. and arthritic joints. It softens hard
musculature and increases blood flow, promotes restful sleep,
releases endorphins, and increases levels of serotonin and dopa-
mine.73–76 It is even more effective for pain relief when com-
bined with exercise or physical therapy.77 For the elderly, who
often live alone, it also provides that much-needed kind human
touch.

In an older population, massage strokes should be slower,
gentler, and take into account a patient’s frailties, including
osteopenia and warfarin use. Contraindications for massage
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include deep vein thrombosis, burns, skin infections, eczema,
open wounds, bone fractures, and advanced osteoporosis.78

POSTURAL/MOVEMENT REEDUCATION
THERAPIES

Yoga is also useful in pain management. Studies have demon-
strated decreases in serum cortisol levels, increases in brain α

and τ waves, reduced pain of OA and carpal tunnel syndrome,
stress reduction, and mood elevation.79,80 Certain asanas (“pos-
tures that bring steadiness and comfort”) have been shown to
decrease blood pressure.81 The combination of yoga and medi-
tation is an integral and successful part of the well-known Stress
Reduction and Relaxation Program at the University of Mas-
sachusetts, founded by Jon Kabat-Zinn, PhD, to treat patients
who have chronic pain.82–85

Tai Chi and Qi Gong, when combined with education and
relaxation training, have been shown to be effective for several
pain syndromes, including complex regional pain syndrome,
fibromyalgia, and chronic low back pain.86–88

Western movement approaches are also often utilized by
patients with chronic pain. A few of the more commonly used
ones will be discussed here.

The Feldenkrais Method consists of a large variety of very
gentle, simple exercises to develop graceful, efficient movement
patterns that are pain free. The work consists of two parts:
group movement lessons and individual, hands-on sessions.
Studies of the Feldenkrais Method suggest that it may be useful
for anxiety, neck and shoulder pain, and both disability and
anxiety in multiple sclerosis patients.89–92 Data also suggest it
is useful for stroke recovery.93 It is a key component in some
multidisciplinary pain programs.

The Alexander Technique, often used for chronic back and
neck pain, uses verbal instructions and light touch to guide the
patient to improve postural habits. Clinical trials are promising
and suggest that this technique is useful in reducing disability
from Parkinson’s disease and in improving back pain.94–96

Small studies have also suggested benefits for reduction of both
stress and chronic pain, enhanced relaxation, improved balance
in older women, and enhanced respiratory function.94,97,98

The Trager Approach also combines table work and simple
movement practices to release accumulated tension and help
the patient learn ways to move freely. Table work consists of gen-
tle movements to release restrictive holding patterns that create
pain. Patients are taught to recreate the feelings of relaxation
that they felt during the sessions. A recent study combining the
Trager Approach and acupuncture found that the treatment
was effective in reducing shoulder pain in spinal cord injury
patients.98 It may also be effective in other musculoskeletal
problems.100

Mind–Body Approaches to Pain Management

Advanced brain imaging has shown that pain simultaneously
activates several regions of the brain, including somatosensory

representations of the body along with frontal structures such
as the anterior cingulate and prefrontal cortex.101–105 Because
the latter are involved in affect, mind–body techniques such as
meditation, relaxation, and biofeedback are useful in treating
patients with chronic pain. Biofeedback, for example, is useful
for tension headaches.106 Generally, these techniques are ben-
eficial in any condition in which stress exacerbates symptoms.
Many of the movement therapies, such as yoga and Tai Chi, are
in actuality mind–body approaches.

ENERGY THERAPY

The NCCAM, part of the National Institutes of Health, divides
energy work into two types. Biofield therapy manipulates the
human life force or energy field. Forms of energy work that use
hands on or off the body include Reiki, a traditional Japanese
system of energy work and stress reduction; therapeutic touch,
healing touch, and Qi Gong. Although the actual energy field
has not yet been successfully measured, there is evidence of
beneficial effects. For example, Reiki treatments may lower
stress hormones, heart rate, and blood pressure.107 These are
also low-risk interventions that may prove helpful to many
patients.

The second type of energy therapy, pulsed electromagnetic
therapy, has been used for many years to aid healing in fractures.
Recent data suggest it may reduce pain in several chronic con-
ditions including knee and cervical OA, rheumatoid arthritis,
fibromyalgia, and lumbar radiculopathy.108–111

EMOTIONAL AND SPIRITUAL WELL-BEING
AND STRESS MANAGEMENT

This last section is in many ways the heart of integra-
tive medicine and describes an important goal of integrative
medicine practice. Disease is thought to be significantly influ-
enced by stresses, thought processes and emotional factors,
as well as one’s spiritual life. Healing therefore is most likely
to occur when a practitioner not only examines the physi-
cal body, but also considers mental and emotional character-
istics, stresses that may be present, as well as influences of
spiritual beliefs and practices. Although some of these issues
may not be unique to most geriatric practices or centers, the
integrated and interrelated concept of mind, body, and spirit
often is.

There are so many ways to evaluate and encourage emo-
tional and spiritual well-being that only an overview can be
presented within this chapter. What is important to recognize
is that illnesses and stresses with aging and end of life can
lead to considerable suffering or discomfort that can often be
affected by attention to emotional and spiritual factors, as well
as a variety of stress management techniques. These techniques
range from various psychological or talk therapies to body-
work, exercise or yoga, to enjoyable and therapeutic activities,
hobbies and social networking.
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Within integrative medicine, a technique that has been
embraced and well researched is MBSR, developed by Jon
Kabat-Zinn.112 Based on a Zen Buddhism tradition, it is a good
illustration of the mind, body, and spirit concept by encourag-
ing the experience of life and living with an observer’s perspec-
tive or mind, to be present to stress-related physical sensations,
thoughts and feelings as well as any other related issues. Accu-
mulating evidence supports the beneficial effects of MBSR for
stress levels, mood, sleep, and/or quality of life in a variety of
disorders including depression and anxiety, fibromyalgia, can-
cer, chronic pain, menopausal hot flashes, organ transplants,
and other populations.113–117

Attitude is also of prime importance. George Vaillant, direc-
tor of the Harvard Study of Adult Development, succinctly
lists several attributes on the “aging gracefully scale.”118 These
include staying open to new ideas, retaining a sense of humor as
well as a capacity for joy and play. Maintaining or regaining ini-
tiative, trust, and social utility are key in the mind–body arena.

It is by now well documented that many symptoms and
diseases have a ‘mind–body’ connection. Ongoing research is
now attempting to clarify mechanisms and identify biological
markers and valid characteristics or scales that can be useful.
This research is examining functional disorders such as irritable
bowel syndrome, fibromyalgia and chronic fatigue, headaches
and migraines, immune deficiency and auto-immune disor-
ders, heart attacks, and many others.

Another piece within integrative medicine is that the con-
cepts and practice of spirituality and/or religion are consid-
ered very important to well-being and strongly supported. Evi-
dence suggests that this is an important aspect of American life
and is associated with good health.119 Significant research has
also examined the potential healing benefit of various types of
prayer.120

There are many ways that emotional, psychological, and
spiritual factors can influence health and disease, and this has
been effectively illustrated by Rachel Naomi Remen in her lec-
tures and books.121 Dr. Remen encourages practitioners to be
present and listen effectively so that a caring environment can
allow patients the opportunity to share and to uncover the
stories that shape all lives.

Although it is beyond the scope of this chapter to discuss
thoroughly psychological and spiritual aspects of aging and
illness, it is important to recognize that aging and end-of-life
experiences will often reflect the influences of a life’s events and
moments that may or may not have occurred as one had hoped
or dreamed. It may also have included significant traumas or
stresses that may need to be acknowledged or dealt with before
they can be let go of and allow for healing to occur.

SUMMARY AND CONCLUSION

Integrative medicine is a developing approach to health care
that is increasing in demand and in many ways seeks to return
to a system that is personal, supportive, as noninvasive as pos-
sible, and holistic. This is especially important and useful in a

geriatric population. Although there are many areas that require
significantly more research and development, many of the tech-
niques can be safely and effectively used.

An important consideration for the use of integrative
medicine is how to find qualified practitioners who can effec-
tively contribute to a patient’s care and participate in a health
care team. Because credentialing will vary according to the
specialty being considered, potential practitioners could be
identified from academic or hospital settings, colleague rec-
ommendations, from patients who have had good experiences,
and/or other sources. In addition, although physician visits
are often covered (especially as an out of network consulta-
tion), acupuncture, chiropractic treatments, nutritional coun-
seling, and massage are usually only covered in some cases.
Some modalities, however, such as yoga, Feldenkrais, Tai Chi,
Qi Gong and others, may be accessed through group classes,
books, tapes, and videos.

Integrative medicine approaches can be beneficial for well-
ness and preventive care, as well as for integrative or adjuvant
treatment for chronic disorders. Unfortunately, many come
only when they have exhausted conventional treatments and
they may have unrealistic expectations for dramatic results
when integrative medicine approaches often have a longer
timeframe or produce more gradual benefits. Hopefully, as
more preventive and lifestyle approaches are incorporated into
health care, there will also be more discussion by physicians
with their patients about some of these integrative medicine
treatment options and current patient lifestyle characteristics.
This should help to encourage two important tenets of integra-
tive medicine: self-care and responsibility.

Future developments will significantly influence how
broadly and effectively integrative medicine modalities will be
utilized. Therefore, many resources and references are included
herein to explore, understand, and monitor the progress of
integrative medicine.

WEBSITES AND RESOURCES

American Academy of Medical Acupuncture (AAMA) and Med-
ical Acupuncture Research Foundation, 5820 Wilshire Boule-
vard, Suite 500, Los Angeles, CA 90036; (323) 937–5514;
www.medicalacupuncture.org.

American Association of Acupuncture and Oriental Medicine,
433 Front Street, Catasauqua, PA 18032; (610) 266–1433;
www.aaom.org.

American Association of Naturopathic Physicians, 4435 Wisconsin
Avenue, NW, Suite 403, Washington, DC 20016; (866) 538–2267;
www.naturopathic.org.

American Botanical Council, 6200 Manor Road, Austin, TX
78723;(512) 926–4900; http://www.herbalgram.org.

American Chiropractic Association, 1701 Clarendon Boulevard,
Arlington, VA, 22209; (703) 276–8800; www.amerchiro.org.

American Holistic Medical Association, PO Box 2016, Edmonds,
WA, 98020; (425) 967–0737; www.holisticmedicine.org.

American Institute of Homeopathy, 801 N. Fairfax Street, Suite 306,
Alexandria, VA 22314; (888) 445–9988; www.homeopathyusa.
org.
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American Massage Therapy Association; www.amta.org; Foundation
research database – www.amtafoundation.org.

American Osteopathic Association, 142 E. Ontario Street, Chicago,
IL, 60611; (800) 621–1773; www.osteopathic.org.

Association for Applied Psychophysiology and Biofeedback, 10200
W. 44th Avenue, #304, Wheat Ridge, CO, 80033; (303) 422–8436;
www.aapb.org

Bravewell Collaborative, 1818 Oliver Avenue South, Minneapolis,
MN 55405; www.bravewell.org.

Consortium of Academic Health Centers for Integrative Medicine;
www.imconsortium.org.

Duke University’s Center for the Study of Religion, Spirituality and
Health; www.dukespiritualityandhealth.org.

Institute for Functional Medicine, 4411 Pt. Fosdick Drive NW, Suite
305, P.O. Box 1697, Gig Harbor, WA 98335; (800) 228–0622, Fax:
(253)853–6766; http://www.functionalmedicine.org/.

National Center for Complementary and Alternative Medicine
(NCCAM), National Institutes of Health (NIH); 6707 Democ-
racy Boulevard, Suite 401, Bethesda, MD, 20892; (888) 644–6226;
http://nccam.nih.gov.

Natural Medicines Comprehensive Database (subscription required)
http://www.naturaldatabase.com.

Office of Dietary Supplements, NIH, 6100 Executive Boulevard,
Room 3B01, MSC 7517, Bethesda, MD, 20892; (301) 435–2920;
http://ods.od.nih.gov.
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INTRODUCTION

Since publication of the article Geriatrics by I. L. Nascher,
M.D., almost a century ago in The New York Medical Journal,
the field continues to evolve in its view of the concept of aging.1

In 1909, Dr. Nascher coined the word geriatrics from the Greek
words geras, old age, and iatrikos, relating to the physician. The
field of geriatrics has since explored aging, successful aging,
healthy aging, productive aging, usual aging, homeostenosis
(the depletion of physiological reserves resulting from aging),
frailty, and senescence. For the purposes of this chapter, we
will use the word ‘successful’ interchangeably with optimal and
healthy. As individuals age, how can the process of aging occur
in a manner viewed as successful or healthy continues to be a
topic of interest to individuals and cultures alike. The concept
of successful aging implies that some age successfully whereas
others do not. How one defines successful aging varies greatly
by person, physician, and researcher. As Thomas Glass notes,
we know little about how older people define successful aging
and what they value in the quality of their life and death.2

Review of the literature on successful aging reveals no clear
consensus as to the definition of successful aging. Although
different types of aging are denoted, one finds all three descrip-
tors used widely in the literature to represent similar ideas.
Now 100 years after Dr. Nascher wrote his article, geriatri-
cians researching this topic typically present a philosophical
discussion about the interplay of aging, disease, pathology,
and senescence. When changes in function or a characteristic/
variable are noted, do the changes represent the passage of
time, “wear and tear,” disease due to either lifestyle or genetics
or both, or rather homeostenosis and/or senescence? Thus,
when reviewing the literature on successful aging, which
adjective is most appropriate to describe the aging process
depends much on the models’ underlying premises regarding
the methods applied to examine the aforementioned changes.

To date, there is a lack of consensus on the required com-
ponents of successful aging. Proposed models include the
following approaches: biomedical, psychosocial, cognitive,
and multicriteria models.3 Also lacking consensus, is whether
successful aging should be defined objectively by others or
subjectively by elders themselves and about which components
are necessary and/or sufficient.3,4 The most frequently dis-
cussed model is promulgated by Rowe and Kahn, in which they
describe successful aging as involving freedom from disability
along with high cognitive, physical, and social function;5

this model identifies successful agers objectively.3 Other defi-
nitions examine the degree to which elderly individuals adapt
to age-associated changes, view themselves as successfully
aging, or avoid morbidity until the latest time point before
death.4,6–9

The aforementioned models may not be helpful to a clin-
ician whose patients’ health status improves or declines over
time, and research is lacking to help address the other following
practical issues. Should successful aging be defined arbitrarily
as those individuals with attributes measured within the upper
tertile or even quintile of the variable of interest? At what age
does one become a candidate to be thought of as aging or even
aging successfully? Can a senior citizen be judged in one model
as aging successfully but not by the criteria of another model?
Over time, if judged to be an unsuccessful ager, can one change
to then later be categorized as a successful ager? Or, can a suc-
cessful ager subsequently lose the characteristics that made her
successful? Can a person aging successfully free of morbidity
in his 20s suffer the accidental loss of a limb and later have
the required characteristics to be judged as a successful ager if
he reaches age 95, or was the individual eliminated from the
possibility of aging successfully due to the accidental loss of a
limb? Last, should a highly educated person (such as a physi-
cian) in his 30s with hypertension and obesity be viewed as
not aging successfully? This chapter will explore definitions,
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the prevailing models of optimal aging, and suggest strategies
for primary care geriatrics practice.

DEFINITIONS

What is successful aging? To date, there is no consensus on
what constitutes ‘successful’ aging and a definition likely entails
more factors than the minimization or avoidance of frailty. In
a comprehensive review of larger quantitative studies regard-
ing definitions of successful aging, Depp and Jeste identified
28 studies with 29 different definitions.4 The mean reported
proportion of successful agers was 35.8%. Twenty-six of 29
definitions included disability and/or physical function usu-
ally measured by self-reported activities of daily living and less
often by instrumental activities of daily living and objective
performance. They note that the most frequent significant cor-
relates of the various definitions of successful aging were age
(young-old), nonsmoking, and absence of disability, arthritis,
and diabetes. Moderate support was found for greater physical
activity, more social contacts, better self-rated health, absence
of depression and cognitive impairment, and fewer medical
conditions. Gender, income, education and marital status gen-
erally did not relate to successful aging in this review. Depp
and Jeste note that the majority of definitions were based on
the absence of disability with lesser inclusion of psychosocial
variables. In the next section, we will examine in more detail
biological models and models that use psychosocial, cognitive,
or multiple criteria in defining successful aging.

The biological model of successful aging is based on two
main concepts: longevity and the compression of morbidity.
Data on the oldest old are difficult to validate and vary based
on the database and criteria used to substantiate age. The oldest
individual ever confirmed and recorded was Jeanne Calment,
who died at the age of 122 years.10 Data on the numbers of
supercentenarians (people aged 110 and older) are noted in a
paper by Schoenhofen et al. in which the number of supercente-
narians living in the United States is estimated by the Gerontol-
ogy Research Group to be approximately 60–70 and worldwide,
approximately 250–300.10 The determinants of maximum lifes-
pan are thought to be partially from genetic factors although
environmental, attitudinal, or lifestyle factors have not been
excluded as playing roles.3

The concept of compression of morbidity may be described
as avoidance of morbidity until the latest time point before
death. A useful measurement may be the index of health
expectancy at birth. In 2000, the World Health Organization
created an index of health expectancy at birth, which calculates
the number of years an individual is expected to live without
major disease.3 In the United States, the average healthy active
life expectancy in 2000 was 67 years of age for males and 71 years
of age for females. Data since 1982 show a decline of approxi-
mately 2% per year in disability trends in contrast with a decline
in mortality rates of approximately 1% per year, thereby docu-
menting compression of morbidity in the United States at the

population level.11 Fries notes that persons with few behavioral
health risks have only one-quarter the disability of those who
have more risk factors, and the onset of disability is postponed
from 7 to 12 years. He also notes that randomized, controlled
trials of health enhancement programs in elderly populations
show reduction in health risks, improved health status, and
decreased medical care utilization.11

A recent study of supercentenarians supports the find-
ing that the incidence of disease peaks and then declines.
In a descriptive study of 32 supercentenarians, data showed
that only 41% required minimal assistance or were indepen-
dent and that they markedly delayed and even escaped clinical
expression of vascular disease toward the end of their lives.10

In this study, rates of vascular-related disease were relatively
rare: myocardial infarction, 6%; stroke, 13%; and hyperten-
sion, 22%.

In a study by Karlamangla et al. using data from the
MacArthur Successful Aging cohort of high-functioning adults
aged 70–79, the researchers developed a scoring system based
on continuous values of risk factors to measure the total dys-
regulation across multiple physiological systems.12 The internal
physiological milieu adapts to environmental demands, a phe-
nomenon referred to as allostasis. When adaptation efforts are
excessive, the body gradually loses the ability to maintain sys-
tem parameters within normal operating ranges. Frequent or
chronic arousal has been associated with ultimate dysregulation
of major physiological systems, including the hypothalamic-
pituitary-adrenal axis, the sympathetic nervous system, and
the immune system.12 Allostatic load is the total accumula-
tion of such dysregulation across physiological systems and
was hypothesized to mediate the effects of stress on health
risks. Ten biological markers were used to create allostatic load
scores for the cohort followed over 7 years. Results showed
that compared with participants whose allostatic load score
decreased between 1988 and 1991, individuals whose allostatic
load score increased had higher all-cause mortality between
1991 and 1995 (15% versus 5%). Karlamangla et al. conclude
that even in older ages, risk factor changes are associated with
mortality risk and that risk assessment can be enhanced by
following changes in composite risk scores such as allostatic
load.

Psychosocial models of successful aging feature social inter-
action, life satisfaction, and well-being as major determinants of
successful aging.3 Lower mortality risks and better mental and
physical health outcomes are associated with older adults who
report a greater number of social ties, social integration, and
social support. Social integration and support are also linked to
protection against physical and mental health conditions such
as cardiovascular diseases, hypertension and depression, each
of which is related to cognitive decline.3 Moreover, two studies
have found social engagement and greater reported social net-
working to be protective against cognitive impairment and the
onset of dementia, respectively.13,14

Personality traits early in life have been shown to be potent
predictors of psychological well-being.3,15 McCrae found that
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positive affect was associated with extraversion and high well-
being, whereas negative affect was associated with neuroticism
and low levels of well-being. These results suggest that well-
being, as a marker of successful aging, might be highly depen-
dent on certain personality traits, which develop very early
in life. Lupien and Wan note that this supports the idea that
the pathways to successful aging are determined very early in
life.3

Cognitive models of successful aging are based on the
measurement of individuals’ performance in comparison with
other groups. Using this methodology, a given individual could
be defined as a successful ager by using one type of compar-
ison, and as a normal or pathological ager by using another
type of comparison.3 Bias also exists due to older individuals
who volunteer for a study are generally more educated, have a
higher income, and are in better physical shape than those who
do not readily volunteer.3 An inherent problem using compar-
ison with the mean of an aged population is that some view
this as leading to an elitist definition of successful aging.3 As
cognitive function is positively related to education level, it is
highly likely that those defined as successful agers will be those
who were successful during their entire life (high education and
high income).

Each of these models helps to further delineate compo-
nents of what may be described as successful aging; yet each
model fails to account for the other models’ components and
strengths. Development of more comprehensive models has
been promulgated by two recent approaches. The first model
by Rowe and Kahn provides for an objective identification
of individuals who have high cognitive, physical, and social
function.16 Two critiques of this model cite potential bias in
the study population and over-reliance on objective measure-
ments. The second model proposed by Baltes and Baltes in 1990
views successful aging as a process of continuous adaptation to
late-life changes.2,3

Rowe and Kahn’s paper on usual and successful aging
described three components of successful aging: avoidance of
disease and disability, maintenance of cognitive capacity, and
active engagement.16 In the MacArthur Studies of Successful
Aging, successful aging was defined as performance in the top
third of functional ability in both physical and cognitive func-
tion. Significant results included elevated baseline plasma level
of interleukin-6 as a significant predictor of cognitive decline
2.5 years later; certain measures of learning, memory, and low
emotional support at baseline were strong predictors of cogni-
tive decline measured 7 years later. Additionally, a low number
of social ties at the time of entry into the study predicted cog-
nitive decline 7 years later.3

To be categorized as a successful ager, this model recog-
nizes heterogeneity in aging among a cohort and deems those
successful who were measured to be in the top 30% of the pop-
ulation in terms of cognitive factors. Because education level
and socioeconomic income are positively related to cognitive
function, choosing to define a successful ager as one in the top
30% of cognitive function reflects those individuals who were

successful during their entire life. As such, Lupien and Wan
question the usefulness of generalizing the findings from the
MacArthur studies to the general population.3 A second cri-
tique is a lack of inclusion of self-rated reports on successful
aging and well-being. In one study of participants aged 65–99
years, the percentage of those rating themselves as aging suc-
cessfully was 50.3% compared with 18.8% classified according
to Rowe and Kahn’s criteria.17 Many participants with chronic
conditions and with functional difficulties still rated themselves
as aging successfully whereas none were so classified according
to Rowe and Kahn’s criteria.

The second model using multiple criteria also accounts for
heterogeneity of the aging process by defining successful aging
as a process of continuous adaptation.3 In Baltes and Baltes’
model of selective optimization with compensation (SOC),
they describe a strategy of successful aging designed to serve
as a guideline for an individual’s thoughts and actions and for
social policy.2,18 The model emphasizes the need to maintain
a sense of control over one’s environment in the face of the
dynamic interplay between gains and losses in late life2 and
explains how individuals make adaptations when faced with
changes brought about by the aging process.3

The first element, selection, refers to the conscious restric-
tion of the range of functional activities in response to age-
related losses of capacity and reserve. Selection implies that
individuals adjust their expectations to allow the subjective
experience of satisfaction and personal control.3,18 The sec-
ond, optimization, is the strategy of engaging in actions and
behaviors that enhance or augment remaining strengths and
capacities. People engage in behaviors that assist them in reach-
ing higher and more desirable levels of functioning to achieve
their individual goals in the face of simultaneous losses.3

The third element, compensation, involves the use of psy-
chological strategies or compensatory technology to replace
lost functional abilities.2 The process of compensation occurs
when an individual’s behavioral capacities are lost or reduced
below a level necessary for adequate functioning. Compen-
satory strategies include the use of mnemonic devices when
internal memory strategies are inadequate3,18 or compensatory
technology such as hearing aids to replace lost functional
abilities.2

Two critiques of this model are a lack of inclusion of biolog-
ical or cognitive criteria and the reliance on the individual as the
source of successful aging.3 As Lupien and Wan point out, the
Israeli Kibbutz communities have shown the impact of social
arrangements and social support as strong predictors of suc-
cessful aging. When faced with structural changes, the Kibbutz’
society adapts to the needs of its members, which in turn leads
them to age successfully. This is in contrast to the SOC models’
theory that successful aging is the successful adaptation of the
individual to changes during the course of aging.3 Although
the SOC model may have these weaknesses, the model has been
found to predict several measures of well-being independent
of other predictors of successful aging as found in the Berlin
Aging Study.19
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PSYCHOSOCIAL CONSIDERATIONS
AND SUCCESSFUL AGING

Western culture’s paradoxical model of successful aging con-
tinually encourages the population older than 40 to deter what
is perceived as inevitable decline. The ever-blurring boundary
between media and medicine, synergistically and continually
perpetrates the manifest message that healthy living is achieved
by placing a moratorium on aging. Deterring the effects of aging
has long become synonymous with avoiding the life crises of
demise of physical well-being, the loss of and reduced ability to
accrue income, access to myriad opportunities afforded to the
young to include beginning new endeavors and finding a life
partner. It is this latter premise of loneliness and isolation that
most of the aging populous fears.

In many respects, societal thinking continues to value youth
over age, while youth becomes equated with beauty and beauty
with goodness.20 Generally, these factors are considered crises
by health providers who in turn seek to ameliorate suffering,
which accompanies the loss of physical and at times men-
tal prowess. This pathologized view of the aging process has
prompted many to engage in prevarication about their age,
deny associations with past events (revealing one’s age), and
deny that one is one’s chronological age. Approbation for look-
ing or behaving younger than one’s stated age is coveted espe-
cially when such compliments in American culture are paid not
on the basis that one has successfully made it to a given age, but
defied the very process itself.

The Western concept of aging follows a curvilinear format;
the rewards of maturity, which may include access and priv-
ilege, peak and inevitably decline. Loss by its very definition
describes a state of impermanence and struggle. Kubler-Ross,
whose model of grief and loss describes its passages, avers that
in its final stage, acceptance is not synonymous with happiness
but simply an ability to coexist with what once was. Loss, too,
is synonymous with oppression; relegation to a social and/or
distinct class who by its devalued status is forced into an encap-
sulated existence by the holders of privilege.21 Goldenberg aptly
denotes that “the process of accommodating oneself to a life
essentially devoid of possibilities is not easy. It is not simple to
learn to accept one’s impotence in a world supposedly replete
with surging energy and ever-increasing mastery.”22 He postu-
lates that reattainment of access is modeled via traversing the
narrow tube of an hourglass, separating the holders of privilege
from those who lost or never had it. Cultural cognizance of the
disenfranchisement, which accompanies age, calls clinicians to
advocate against this process as well as secure the privileges
that should not be lost with age. Obviously, decline in physi-
cal and mental abilities concomitant with age may signify an
end to occupational capability, independent living, and athletic
activity. Yet, the pronounced proclivity to equate these changes
with growing older has become biased and automatic. It is just
as critical to point out the spurious notion that the aforemen-
tioned age curve is necessarily reflective of later stage human
development.

Creativity as a variable is less related to age than time spent
in occupation.23 The plethora of research, which supports ulti-
mate decline after attaining some defined pinnacle of achieve-
ment, is predicated on biased research. Friedan continues to
point out that when creativity is plotted along individual life
curves, the predicted declines are inconsequential.

Undoubtedly, successful aging is associated with good
health, longevity, and life satisfaction.24 The lack of opera-
tional terms in this definition, however, easily lends itself to
misinterpretation, even by well-meaning clinicians. As with the
preponderance of tomes outlining recommended or good pal-
liative care, the medical community is again led to a potentially
biased understanding of what the elderly need or desire. Expe-
rienced clinicians understand that their patients can increase
internal locus of control (self-efficacy) by taking an active role
in both their care and treatment.

It is logical to assume that the process of choosing to par-
ticipate in an activity is, in itself, both empowering and control
enhancing (given that the decision to risk involvement is made
through an individual’s own volition).25 Many health providers
are tempted to assume that rote, prescriptive approaches
should improve both quality and outlook on life for the aging
patient. It has been demonstrated on countless occasions that
the most effective understanding of behavior is ultimately
gained from the internal frame of reference of the individual
himself.26

Most important, the equation of aging with death must be
handled with utmost objectivity. As Viorst astutely observes,
although the fear of death may not be universal, it is nonetheless
a thought, which many of us cannot abide – especially when one
perceives that loneliness and isolation precede death.27 Clark
also succinctly describes the dying process as going alone and/or
the dread of parting.28 We therefore eschew the idea of death,
avoid painful consequences typically associated with loss, and
inanely resist its inevitability.

A paucity of medical training programs address death as a
topic of study, almost suggesting that the developmental pro-
cess of old age perseverates along an imaginary continuum, or
gradually dissolves into nonexistence. Although death is a con-
sequence of age, it need not be the reward for painful decline.
To the disbelief of many scholars and practitioners, in 1970,
gerontologist Bernice Neugarten postulated that anticipated
life events (crises) include menopause, retirement from work,
and loss of a spouse, lacked the distressing qualities thought
to be associated with these developmental hallmarks.29 That is,
the acceptance of these passages as expected occurrences made
them acceptable as life events. Perhaps then, it can be postu-
lated that practitioners may at times be culpable of unwittingly
projecting their own uncertainties of death onto the patient:
it is well known that health care professionals frequently avoid
working with the terminally ill as they fear that bonding with
patients will heighten their own experiences of loss.30

Clearly, the perception of aging both as cultural and intrin-
sic processes demands reconceptualization not from the stand-
point of biased professionals but from the geriatric population
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itself. Continuance and resonance of the myth of age as decline
is not what the aged are promulgating. Friedan via her own
experience found aging near the end of her own life to be likened
with adventure along with the realization that exploration of a
new agenda is merely heightened by wisdom acquired through
life experience.23 It is one intent of this chapter to promote
dissolution of the culturally promulgated myth, which views
youth as Mecca.

STRATEGIES FOR PRIMARY CARE

Patients, physicians, and geriatricians all would like to under-
stand and implement strategies that would lead to optimal
aging, and the literature may, or may not depending on one’s
understanding of successful aging, point toward useful strate-
gies. Findings from research on successful aging have yet to be
translated into evidenced-based, practical strategies for clini-
cians. Although the definition of successful aging is still contro-
versial, the various models of successful aging fail to synthesize
the strengths of other models and fail to overcome the disad-
vantages inherent to that model’s assumptions. Furthermore,
research is lacking on older individuals’ values and under-
standing of what it means to age successfully.2 Until studies
are completed, clinicians may best optimize strategies for their
patients based on individualized interviews and assessments of
their patients’ values, goals, and skills. Indeed, primary care
providers may choose to refer to different models of success-
ful aging for different patients depending on the individual
patients’ values, belief system and physical, mental, and biopsy-
chosocial health. Whereas one model of optimal aging may be
applicable for one patient, that same version of successful aging
may not be generalizable to all patients.

Research in both the biological and psychological models
is beginning to yield some promising results, however. Data
obtained from the Atherosclerosis Risk in Communities Study
show that newly adopting a healthy lifestyle (as defined by a diet
of at least five daily servings of fruits and vegetables, exercise,
maintaining a healthy weight, and not smoking) results in a
substantial reduction in all-cause mortality and cardiovascular
disease events, 40% and 35% respectively, over the subsequent
4 years.31 Of the two age groups studied, the older group
aged 55–64 was statistically significantly more likely to adopt a
healthy lifestyle than those aged 45–54.

Research on the perception of age and aging stereotypes has
shown that well-being and a positive view of aging are major
protective factors against the effects of age.3 In a study on the
effects of negative and positive attitudes toward aging, intro-
ducing positive views of aging reduced cardiovascular stress in
the sample being studied.32 In an observational study, those
who expressed a more positive self-perception of aging com-
pared with those holding more negative perceptions had a 7.5-
year mean survival advantage.3,33 Regarding memory perfor-
mance, older adults exposed to negative age stereotypes tend
to worsen their memory performance, self-efficacy, and judg-
ments of other elderly people.3,34 In earlier work, older adults

who perceived their age as younger than others of the same
age had more internal control, which has been related to more
positive functioning and enhanced life satisfaction.3,35 Positive
attitudes toward aging have been shown to have positive influ-
ences on memory performance, longevity, health, well-being,
life satisfaction, will to live, and other physiological and psy-
chological function.3

REFERENCES

1. Nascher IL. Geriatrics. NY Med J. 1909;358–359.
2. Glass, TA. Assessing the success of successful aging. Ann Intern

Med. 2003;139:382–383.
3. Lupien SJ, Wan N. Successful ageing: from cell to self. Phil Trans

R Soc Lond B. 2004;359:1413–1426.
4. Depp CA, Jeste DV. Definitions and predictors of successful

aging: a comprehensive review of larger quantitative studies. Am
J Geriatr Psychiatry. 2006;14:6–20.

5. Rowe JW, Kahn RL. Human aging: usual and successful. Science.
1987;237:143–149.

6. Baltes PB. On the incomplete architecture of human ontogeny.
Am Psychol. 1997;52:366–380.

7. Schulz R, Heckhausen J. A life span model of successful aging.
Am Psychol. 1996;51:702–714.

8. von Faberm, Bootsma-van der Wiel A, Van Excel D, et al. Suc-
cessful aging in the oldest old: who can be characterized as suc-
cessfully aged? Arch Intern Med. 2001;161:2694–2700.

9. Fries JF. Successful aging – an emerging paradigm of gerontology.
Clin Geriatr Med. 2002;18:371–382.

10. Schoenhofen EA, Wyszynski DF, Andersen S, et al. Character-
istics of 32 supercentenarians. J Am Geriatr Soc. 2006;54:1237–
1240.

11. Fries JF. Measuring and Monitoring Success in Compressing
Morbidity. Ann Intern Med. 2003;139:455–459.

12. Karlamangla AS, Singer BH, Seeman TE. Reduction in allostatic
load in older adults is associated with lower all-cause mortality
risk: MacArthur Studies of Successful Aging. Psychosom Med.
2006;68:500–507.

13. Bassuk SS, Glass TA, Berkman LF. Social disengagement and
incident cognitive decline in community-dwelling elderly per-
sons. Ann Intern Med. 1999;131:165–173

14. Fratiglioni L, Wang HX, Ericsoon K, Maytan M, Winblad
B. Influence of social network on occurrence of dementia: a
community-based longitudinal study. Lancet. 2000;355:1315–
1319.

15. McCrae RR. The maturation of personality psychology: adult
personality development and psychological well-being. J Res Per-
sonal. 2002;36:307–317.

16. Rowe JW, Kahn RL. Human aging: usual and successful aging.
Science. 1987;237:143–149.

17. Strawbridge WJ, Wallhagen MI, Cohen RD. Successful aging and
well-being: self-rated compared with Rowe and Kahn. Gerontol-
ogist. 2002;42:727–733.

18. Baltes PB, Baltes MM. Psychological perspectives on successful
aging: the model of selective optimization with compensation.
In: Baltes PB, Baltes MM, eds. Successful Aging: Perspectives from
the Behavioral Sciences. New York: Cambridge University Press;
1990:1–34.

19. Freund AM, Baltes PB. Selection, optimization, and compensa-
tion as strategies of life management: correlations with subjective
indicators of successful aging. Psychol Aging. 1998;13:531–543.



Successful Aging: Optimizing Strategies for Primary Care Geriatrics 535

20. Dion KK, Berscheid E, Walster E. What is beautiful is good.
J Personal Soc Psychol. 1972;24:285–290.

21. Kubler-Ross E. On Death and Dying. London: Collier-Macmillan
Limited; 1969.

22. Goldenberg II. Oppression and Social Intervention: Essays on the
Human Condition and the Problems of Change. Chicago: Nelson
Hall; 1978:73.

23. Friedan B. The Fountain of Age. New York: Touchstone; 1993:637–
638.

24. Palmore EB. Successful aging. In Maddy GD, ed. Encyclopedia of
Aging: A Comprehensive Resource in Gerontology and Geriatrics.
2nd ed. New York: Springer; 1995:914–915.

25. Charmak WD. The Effects of a Psychosocial Intervention Pro-
gram on Sense of Control in Cancer Patients. Anne Arbor, MI:
UMI Dissertation Information Service; 1988.

26. Rogers CR. Client Centered Therapy: Its Current Practices, Impli-
cations And Theory. Boston: Houghton Mifflin; 1951:494.

27. Viorst J. Necessary Losses. New York: Random House; 1986:342–
343.

28. Clark C. How to Face Death: What Happens When We Die – and
Afterwards. London: The Faith Press Limited; 1958:15.

29. Neugarten B. Dynamics of transition of middle age to old age.
J Geriatr Psychiatry. 1970;4:77–80 and In Friedan B. The Fountain
of Age. New York: Touchstone; 1993:120.

30. Kalish RA, ed. Death Grief and Caring Relationships. 2nd
ed. Monterey, CA: Books/Cole; 1985 and In Kalichman SC.
Understanding AIDS: A Guide for Mental Health Professionals.
Washington, DC: American Psychological Association; 1995:
199.

31. King DE, Mainous AG, Geesey ME. Turning back the clock:
adopting a healthy lifestyle in middle age. Am J Med. 2007;
120:598–603.

32. Levy B, Hausdorff J, Hencke R, Wie J. Reducing cardiovascular
stress with positive self-stereotypes of aging. J Gerontol Psychol
Sci. 2000;55B:205–213.

33. Levy B, Slade M, Kundel S, Kasl S. Longevity increased by positive
self-perceptions of aging. J Personal Soc Psychol. 2002;83:261–
270.

34. Levy B. Improving memory in old age through implicit self-
stereotyping. J Personal Soc Psychol. 1996;71:1092–1107.

35. Linn MW, Hunter K. Perceptions of age in the elderly. J Gerontol.
1979;34:45–52.



51
Cell Biology and Physiology of Aging

Richard Falvo, PhD

“Our culture’s compulsive spinning of old age into gold
can inflict psychospiritual harm when it lures people
into expecting a perpetually gilded existence, with an
infomercial alchemist available at every rough and tur-
bulent bend in the road to provide correctives that keep
our lives shiny. Without more prevalently honest cul-
tural representations of aging to inform our sensibili-
ties, many of us approach the prospect of becoming old
as though it were an option, and we view any failure to
grab the gold as an anomaly, a personal flaw, the result
of a doctor’s incompetence, an HMO’s stinginess with
resources, or some great cosmic unfairness”.1

Human aging can be defined as that time in postrepro-
ductive development when systematic deterioration begins at
various rates and severity in multiple organ systems and results
in random physiological disorder, which ultimately precedes
death.

Although there may be some legitimacy that basic aging
research appears to overlook the potential translation of find-
ings to patient care, overall the intention has been to keep an
“eye on the prize,” that is, to “understand” the complex phe-
nomenon known as aging. It is only through work on yeast,
worms, flies, mice, monkeys, and humans will an understand-
ing be reached of this long-pondered puzzle of nature. This
inquiry, to most investigators, is neither to view aging as a dis-
ease nor to extend the human life span2 but rather to understand
the basic biology of aging and to translate these findings to help
promote “successful aging.” The term “functional longevity,”3

which implies a facilitation of sensory, cognitive, and physical
stability enabling elderly individuals to enjoy fully their ever-
increasing golden years, would appear to be a most desirable
description of successful aging.

A value-added aspect of aging research is the accumu-
lation of further insights and correlations between normal

processes related to homeostatic controls and how these pro-
cesses become “unstable” and lead to age-related diseases (e.g.,
Alzheimer’s disease [AD], diabetes mellitus, cardiovascular dis-
ease).

If asked by a patient how he/she could ensure a long and
healthy life, the answer given by most health care providers
would include, among nonrisk taking behaviors, maintenance
of both mental and social activities; attainment of an ideal
weight that would promote good insulin sensitivity; mainte-
nance of a normal blood pressure; a promotion of high high-
density lipoprotein (HDL)/low-density lipoprotein (LDL) ratio
via a sensible diet including fish and vegetables (possibly with
the use of a cholesterol lowering drug); low alcohol intake; no
nicotine use; moderate exercise (e.g., strength enhancement
and aerobics) and possibly some supplements and pharmaco-
logical interventions, such as vitamins and antioxidants.

Therefore, are there any data gleaned from aging research
that imply following such a regimen or life style improves one’s
chances for increased longevity (attribute of being long-lived)?
Are there additional interventions that an individual could take
to ensure functional longevity? Or is it all based on genetics?
Below is a short review of some of the major theories of aging. A
discussion of calorie restriction and its implication for humans
will be followed by a short review of the human lifespan, cen-
tenarians, and a conclusion describing how some of these data
help us understand aging and what potential this research has
for translation to patient care.

AGING THEORIES

Although it has been suggested there are as many theories of
aging as researchers in the field, this is untrue. However, most
investigators divide aging theories into random alterations
(stochastic) (i.e., somatic mutation, error catastrophe, pro-
tein alterations and oxidative stress) and genetic–physiological
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Table 51.1. Definitions of Acronyms and Terms Used in the Chapter

Antagonistic pleiotropy (theory stating that during aging, processes are expressed that although beneficial
early in life have unintended deleterious effects during aging).

Antioxidants (chemicals that slow down oxidation and help remove free radicals [atoms or groups of atoms
with an odd or unpaired number of electrons]. Examples are peroxidases, catalases, and superoxide
dismutase).

Apoptosis (programmed cell death).

Cytokines (secreted signaling molecules).

Genomics (systematic use of genome information).

GH (growth hormone – an anterior pituitary gland hormone).

IGF-1 (insulin-like growth factor-1; one of many growth factors secreted normally by the liver in response to
growth hormone stimulation).

Interleukins e.g., IL-1, IL-6, etc. (a group of secreted signaling molecules that are a major functioning aspect
of the immune system).

Lifespan (maximum known duration of life of an organism).

Longevity (attribute of being long-lived).

PARP-1 (enzyme poly[ADP-ribose] polymerase 1) (a nuclear repair enzyme).

Mimetics (e.g., drugs that can mimic calorie restriction).

NSAIDS (nonsteroidal antiinflammatory drugs).

Nutraceutical (supplement with beneficial effects on human health).

p53 (tumor suppressor protein).

PPAR (peroxisome proliferator-activated receptor, e.g., thiazolidinediones) (PPAR agonists that act to
increase insulin sensitivity).

Proteomics (study of protein structure and function as associated with genomics).

Resveratrol (polyphenolic component of red wine and peanuts).

Senescence (e.g., cellular, cells become arrested and do not proliferate).

Sirtuins (silent information regulators [a family of protein deacetylases] – these enzymes removed N-acetyl
groups from amino side chains to permit gene transcription).

Stochastic (randomness).

Telomeres (repeating base pairs located on the ends of chromosomes that protect the chromosomes from
degradation).

Transcription factor (protein that binds DNA at a specific site [promoter or enhancer] where it regulates gene
transcription).

(genetics, cellular senescence/death, neuroendocrine, immu-
nological, and inflammation). The treatment and organization
of these theories varies and what follows is one approach. For
clarification, the definition of certain acronyms and terms used
in the chapter are listed in Table 51.1.

Somatic Mutation

This theory implies damage to sensitive cellular and genetic
components over time by environmental “hits” (insults). As
these hits (which can be genetic or epigenetic) continue, dam-
age occurs in various tissues. As risk factors increase or tolerance
is exceeded, age-associated diseases occur. To counter this, DNA
repair occurs using, for example, the enzyme PARP-1. PARP-1
is one important factor among other repair systems and the

level of activity of this factor has been shown to be related to
longevity.4

Error Catastrophe

Briefly, this theory states that over time the cellular machinery
of the cell breaks down (becomes erratic) and as a result errors
occur in protein formation and metabolic pathway control and
the cells become dysfunctional or die.5

Protein Alteration

Some investigators have described this phenomenon as analo-
gous to the “browning of a turkey.” Over time proteins become
overly glycated (sugar coated), leading to disruption of cell
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function. Proteins also are oxidized, and cross-linking occurs
leading to stiffness, inflammation, and other problems that can
lead to age-related diseases.6

Neuroendocrine

The nervous–endocrine system interaction has profound influ-
ences on the body. It is an exquisitely fine-tuned system, which
starts functioning long before birth, triggers puberty, and con-
trols reproduction and function of major endocrine glands in
the body. It has control over water balance, electrolyte balance,
and countless other homeostatic systems. During aging both
neuronal and hormonal attenuation occurs and this can have an
enormous impact on every organ system in the body (e.g., loss
of muscle strength and bone density, which presents a funda-
mental problem causing frailty in the aged.7 In addition, there
are the well-known aspects of reproductive changes in aging
organisms.

Immunological Aging

Aging reduces the ability to resist infection, and this deficiency
increases with a concomitant greater incidence and morbid-
ity associated with infectious diseases. In addition vaccine
efficiency declines.8 Because the T-lymphocytes, specifically
helper T cells, play a major role in both humoral and cellu-
lar immune responses, their age-associated dysfunctions have
a major impact on aging.

Genetics

Aging is a multilevel phenomenon with biochemical, cellular,
and regulatory alterations in different tissues and organs sys-
tems at different times and at different rates. How genes are
involved in aging is not easy to appreciate because selection
pressures would tend to be over once postreproductive years
have been reached. Basically there are probably no genes “for
aging.”9 According to our current understanding of “the genet-
ics of aging,” genes not under the pressures of natural selec-
tion have survived and express themselves during aging in an
environment totally novel from which they arose. Hence aging
phenotypes exist because the younger organism has evolved
processes for cellular maintenance, reproductive fitness, and
genetic viability, which incur various “costs” in terms of aging
and longevity (see later). Thus during aging, processes are
expressed that although beneficial early in life have unintended
deleterious effects during old age – this is what is known as
antagonistic pleiotropy.9

Despite this viewpoint, genetic manipulation in ani-
mals as diverse as yeast, nematode worms, fruit flies, and
mice10 can increase longevity as much as sixfold by slowing
down the aging process. What is fascinating is that many of
these manipulations appear to influence a highly conserved
metabolic pathway, that is, the insulin/IGF1-like pathway. In
mice, either natural or induced mutations that interfere with

GH production, GH receptor binding, or production of IGF
lead to extended longevity (see Table 51.1 for explanation
of GH in this pathway).11 All of these gene manipulations
appear to somehow reduce the susceptibility to stress (see
later).

Cellular Senescence/Apoptosis (Cancer and
Aging – Parallel Changes)

There are a few observations that help give deeper insights into
the complexity of cellular aging. During development, certain
cells divide continually, and unlike their postmitotic or nondi-
viding siblings, are more prone to cancers, which typically are
more likely to occur as the organism ages. The protection that
young organisms possess that old ones do not is an extensive
tumor suppressive network. In humans, following stress, such
as DNA damage, hypoxia, and cell cycle disruption, one major
and critical tumor suppressor protein that responds to protect
the genome is p53.12,13

Organisms protect themselves from cancer by shielding the
genome from potential damage by either elimination (apop-
tosis) or arrest (cellular senescence) of cells, which are or can
become neoplastic.

Apoptosis is programmed cell death (not necrosis) and
ensures the timely removal of cellular products and debris and
thus insulates the surrounding cells from potentially harm-
ful products (enzymes, etc.). Apoptosis is also essential for
normal embryological development. Along with these useful
properties, unfortunately, any alteration in the normal apop-
totic response can result in disease. Cancer cells, in the absence
of appropriate apoptotic signals, find themselves in a prolif-
erative environment, which is permissive to their destructive
properties.

Cellular senescence occurs in cells that are not terminally
differentiated and hence still retain the capacity to undergo cell
division. When appropriately stimulated, such cells can respond
by undergoing neoplastic transformations. Although apopto-
sis eliminates cells, cellular senescence describes a situation in
which cells are arrested and do not proliferate, that is, do not
self-renew. This is critical, because such cells will not become
malignant, but they do remain viable for extended periods of
time.14 Cellular senescence apparently occurs due to replicative
senescence–repeated cell division.12 The cause of replicative
senescence is thought to be related to telomere shortening over
time.

Telomeres protect chromosomes from degradation. After
each division, telomeres shorten (this is not true for cancer
cells or reproductive tissue that have the telomerase enzyme
that restores them). Following multiple divisions, the original
“telomere theory” of aging15 [and updated to the present16]
suggests that this repeated genomic instability could make fur-
ther division impossible. In response to this instability, follow-
ing multiple divisions, cells either undergo apoptosis or cel-
lular senescence. Certain progeroid syndromes, disorders that
mimic physiological aging at an accelerated rate (e.g., Werner
syndrome), do show shortened telomeres.17
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The parallel changes of aging and cancer are another excel-
lent example of antagonistic pleiotropy – although both apop-
tosis and cellular senescence are beneficial in the young organ-
ism, they may have unselected deleterious effects later in life,
contributing both to aging and susceptibility to diseases. For
example, apoptosis eliminates unwanted cells (beneficial) but
can potentially deplete cells and/or stem cell lines (harmful).
Senescence prevents proliferation of unwanted cells (bene-
ficial) but can change the metabolic behavior of remaining
cells, which can lead to production and secretion of unwanted
molecules (e.g., cytokines, growth factors, and destructive
enzymes), which can destroy homeostasis and potentially lead
to age-related pathologies. Hence the cells have a choice to
protect against cancer or postpone aging. Indeed humans
with genetic variability (polymorphisms) of p53, which pro-
motes the best cancer protection (apoptosis and cell senes-
cence), also show signs of decreased longevity. Another down-
side is that senescent cells that remain in check may renew
their cell cycle activity and give rise to common cancers later
in life.14 On a similar theme is a description of the link
between cellular aging and tumor suppression. A gene has
been identified that prevents cancer cells from dividing but
during aging, as its activity increases, stem cell renewal is
reduced. In mice, if the activity of this gene were attenuated,
islet cells could continue to proliferate like in young animals.
If the activity was overexpressed, the stem cells aged prema-
turely and stopped dividing. These results, albeit limited but
supported by others, clearly show antagonistic pleiotropy in
action.18

Oxidative Stress

The oxidative stress theory (formerly called the free radical
theory) is thought to be one of the major causes of aging,
although not all investigators are convinced.19

Mammalian cells are continually insulted by reactive species
(RS) such as reactive oxygen species, nitrogen-derived reac-
tive species, and others. This hostile environment during
aging, coupled with a reduced defense system (antioxidants)
is considered one component responsible for the pathology
observed in inflammation, age-related degeneration, tumor
formation, diabetes mellitus, and other diseases.20 The tar-
gets of RS are DNA, proteins, lipids, and cellular organelles.
The sources of RS include cellular metabolism, ischemia,
ionizing radiation, injury and resulting inflammation, air
pollution, and cigarette smoke. Without proper scavenging
by antioxidants, the levels of the RS build up and subse-
quent damage (aging) occurs. The human organism possesses
defense mechanisms that suppress generation of RS. Antiox-
idant vitamins (C and E) scavenge RS. There are also repair
enzymes that attempt to reconstitute damaged structures and
molecules. Supported by a vast array of animal experimenta-
tion, oxidative stress and the resulting damage appear to have
an impact on lifespan. For example, alteration of antioxidant
gene expression can extend lifespan; that is, more than 20% in
mice.21

Molecular Inflammation

Emerging evidence shows that age-related human diseases (e.g.,
atherosclerosis, arthritis, dementia, osteoporosis, and cardio-
vascular diseases) all have an inflammatory basis.22 This so-
called “molecular inflammation theory” proposes a possi-
ble link between aging and age-related diseases. The basis of
this theory states that activation of very sensitive reduction-
oxidation sensitive transcription factors coupled with age-
related disruption of gene expression via oxidative stress is
the underlying cause. Well known specific molecular inflam-
matory markers, for example the interleukins, have been impli-
cated. Indeed it has been recently reported that the decline in
mortality in certain countries can be attributed to a life-long
reduction of infection and inflammatory burden.23

CALORIE RESTRICTION

The only known intervention to consistently increase longevity
in all species in which it has been tried is caloric restriction
(CR) (usually a 30%–40% reduction of calories] along with
maintenance of proper nutritional requirements. This is true
in well-documented cases in, among others, yeast, worms, flies,
and rodents.24

Most pertinent to humans is the study of CR (30% reduc-
tion) in rhesus monkeys,24 which is a National Institute on
Aging–supported project at five primate research centers in the
United States. The rhesus monkey shows many of the aging
characteristics of its more famous relative such as presbyopia,
presbycusis, and declines in motor activity, learning and mem-
ory, metabolic rate, body temperature, cardiovascular func-
tion, and appetite. Rhesus also shows some neural pathology
similar to AD and show changes in hormone levels and repro-
ductive decline. Approximately 15 years into the study many
parameters/categories, which change in response to CR in
these monkeys, are similar to those observed in long-lived
humans not practicing CR. For example, monkeys under a
CR regimen show the expected decreases in body weight, fat
deposition, metabolic rate, and body temperature. They have
increased insulin sensitivity, decreased fasting blood glucose,
and decreased IGF-1. Their blood pressure, heart rate, triglyc-
eride, LDL, and certain interleukins are reduced. They also
show a decrease in oxidative stress in muscle; however, their
time to sexual maturity is lengthened. These monkeys have
been reported to outlive their non-CR restricted controls.25

A potential consensus is emerging that CR reduces oxida-
tive stress; induces reduction in the insulin–IGF pathway;
increases insulin sensitivity; decreases blood glucose; delays
immune senescence; and reduces inflammation. As a result of
the decreased energy intake, there is also less hyperplasia and
hence less chance of tumor initiation and growth.26

Additionally sirtuins have been implicated as key compo-
nents of aging.27 These proteins sit in an advantageous posi-
tion to monitor energy supply by encoding a nuclear protein
deacetylase. These deacetylases have profound impacts on gene
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expression. The homologs of these mammalian proteins in yeast
and worms, when overexpressed, promote longevity. Sirtuins
are being described as a link among CR, cancer, and aging.

Human Implications of CR

CR or at least calorie reduction has potential health benefits
for humans. Humans practicing CR have a decreased body
weight and fat stores along with the expected increased insulin
sensitivity and decreased fasting glucose. Likewise their triglyc-
eride levels and HDL/LDL profiles are ideal. Their blood pres-
sures and heart rates are lower and the incidence for vascular
disease is less. They are less susceptible to diabetes mellitus
and metabolic syndrome. Some of these effects, in addition to
weight reduction may be due to the corresponding decreases
in insulin, glucose, and IGF-1/GH levels in the blood. They
tend to have a lower risk of cancer and vascular diseases and an
overall decreased mortality from cancer and other age-related
diseases.28

CR, which lowers oxidative damage, lowers the incidence
of AD. A comparison of countries with reduced fat and caloric
intake (e.g.,China, Japan, and Nigeria] compared with the
United States and western Europe with an opposite type of
diet, shows a lower incidence of AD by up to 50%.26,29 Dietary
modification, for example a Mediterranean diet, appears to be
neuroprotective and this may be due to the high antioxidant
activity, low fat content, and reduced caloric intake associated
with this diet.30,31 Dietary intake of several exogenous antiox-
idants and nonsteroidal antiinflammatory drugs may also be
associated with a lower risk for AD.32,33

Although not conclusively proven, resveratrol, a polyphe-
nolic component of red wine and peanuts, activates the sirtuin
pathway (as noted previously)and extends life in both yeast and
worms. Although the connection of resveratrol to longevity in
humans is at best speculative, it is interesting to note the link
between resveratrol and the known benefit of red wine drink-
ing that accompanies the supposed life-prolonging effects of
the Mediterranean diet.34

Downside of CR

When human CR is practiced (restricted ∼40%, although this
varies) individuals do have the expected loss of weight and adi-
pose tissue. They may also show cardiovascular (hypotension),
reproductive (menstrual irregularities, loss of libido, infertil-
ity), skeletal (bone thinning and osteoporosis) and psycho-
logical (depression, subdued affect and irritability) problems.
They are cold sensitive, have loss of muscle strength/stamina
and wound-healing takes longer.35 On the other hand, many
practitioners report excellent health, ideal mental attitude, and
maintain productive lifestyles.36

Alterative Interventions to CR

Research is underway to develop drugs which would have the
same biological effects as CR without the reduction of caloric

intake. Such drugs are known as CR mimetics and can include
nutraceutical, pharmaceutical, and hormonal preparations.37

In addition to novel chemicals, a well-known drug in the treat-
ment of diabetes (metformin), which produces a reduction
in hepatic glucose production and heightened insulin sensi-
tivity, is being tested as a CR mimetic.38 Furthermore drugs
that inhibit glycolysis, agonists of peroxisome proliferator-
activating factor (thiazolidinediones) and IGF-1 signaling
inhibitors are being tested.37 All of these interventions are based
on some of the aging theories and their biological bases, which
were explained previously.

THE HUMAN LIFESPAN

The maximum human lifespan (maximum observed lifespan
of the human species) is now approximately 122 years of age.39

The major influence on longevity is not determined by genetic
influences but by environmental conditions.40 Indeed, there
is an increasing body of data accumulating that indicate nur-
ture does have a positive impact on the attenuation of certain
diseases that are typically considered age related.30,31

Furthermore, those who live to old age have only a rare
genetic advantage, which although having a significant impact
on individual longevity has minimal impact on the average
human lifespan. The genetic differences between those who
die prematurely (early aging syndromes]) and those who live
to attain old age (centenarians) is probably quite small.41 Due
to the fact that more individuals are surviving childhood ill-
ness due to improved living conditions, nutrition, improved
health care, and so forth, these “centenarian” genes may become
more prevalent in our population and provide some added
genetic advantage to their descendents (recall antagonistic
pleiotropy).

CENTENARIANS

Achieving centenarian status occurs in 1/10,000 individuals in
the United States.42 They appear to age successfully, pass on
their survival advantage to offspring, and provide a fascinat-
ing human model for longevity studies. They reach this age
through a complex interaction of genes, lifestyles, and environ-
ment. Third generation offspring of centenarians have a lower
incidence of or a delay in the onset of age-related diseases.
These individuals have larger HDL levels and particle size and
low LDL levels.43

Although centenarians have a complex genotypic and phe-
notypic background and other unique characteristics, a few
of these attributes can be more compelling, based on both
experimental results and current aging theories. For example,
although cancer does occur in centenarians the disease appears
to occur 20 years later and in a milder form. They have excel-
lent glucose tolerance, low IGF-1/GH, and a low incidence
of diabetes mellitus, metabolic syndrome, and hypertension.
Although many are taking antihypertensive medications, they
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still display a reduced incidence of vascular problems (stroke
and myocardial infarctions) possibly due to their known nat-
ural protection against inflammation. They also have a lower
incidence of age-related dementia (AD) and Parkinson’s dis-
ease. Furthermore, centenarians appear to have protection
against RS and heightened abilities to generate antioxidant
defense mechanisms.42–44 Interestingly, these centenarians who
are being studied today survived pandemics during the early
part of the last century and seem to have an exceptional resis-
tance to disease. Once again, not everyone is in agreement.45

It must also be pointed out that despite all of these findings,
centenarians are not necessarily disease free.46

SUMMARY

Aging is determined by a complex interaction between genes,
the environment, and randomness.47 Furthermore, the “typi-
cal” person is probably genetically “programmed” to live to be
approximately 85–90 years of age (depending on other nonbi-
ological factors as described at the end of this chapter). This is
true if they are fortunate enough not to have a certain genetic
constituency that harbors age-related/cancer-inducing condi-
tions. To become a centenarian (adding ∼ 10–15 years) appears
to be a genetic rarity.48 Therefore what advice can a physician
give patients who wish to help ensure their own functional
longevity? Much of the “theoretical” data or basic research on
aging speak directly to this in a very profound manner. If a
patient would begin with an honest attempt to maintain a
healthy weight or to shed extra pounds via modest CR (8%–
25% or every other day feeding; -[EODF]),49 this coupled with
exercise could lead to an increase in insulin sensitivity and
reduced glucose levels. In addition there can be added benefits
of increased HDL and reduced LDL levels along with a decrease
in blood pressure. There is even a suggestion that fasting itself,
that is, EODF, rather than the calories themselves may slow the
aging process.35

These interventions apparently may reduce oxidative stress,
inflammation, and lower the risks for all types of age-related
diseases (e.g., arthritis, diabetes mellitus II, atherosclerosis,
cardiovascular, AD).49

In addition the potential of functional longevity benefits
offered by both the nutritional supplementation (vitamins,
antioxidants, etc.] and pharmaceutical (nonsteroidal antiin-
flammatory drugs, cholesterol lowering drugs, etc.) industries,
although somewhat speculative at this point, do show some
promise in RS and inflammatory attenuation. Data, although
scattered and obtained from those following the Mediterranean
diet and other long-term dietary modifications, along with
modest alcohol consumption, olive oil use and so forth, show
clear evidence that reducing energy production and increasing
naturally occurring antioxidants may aid in the achievement of
functional longevity.

For the present, until future research on genomics, pro-
teomics, and mimetics yields additional information about the
secrets of longevity, this is the best message to relay to patients.

In addition, none of these recommendations are considered
harmful to the average person.

FINAL COMMENT

Although the thrust of this chapter has been very biologically
oriented, some recent findings are sobering. C-reactive protein
(CRP) is produced by the immune system in response to acute
infection or injury and is part of the inflammatory response.
Low socioeconomic status (SES) is a major risk factor for a
host of diseases (age related and not) and recently low SES has
been shown to be correlated with elevated CRP levels, especially
in the elderly.50 Likewise disturbing data outlining health dis-
parities due to race, income, and location in the United States
have recently been reported in the New York Times.51 Of spe-
cific interest to the topic of this chapter, women in a particular
county in New Jersey typically reach 91 years of age whereas
Native American men in parts of South Dakota die at approx-
imately 58 years of age. In addition, Asian-American women
have a life expectancy 13 years longer compared with low-
income African-American women in the rural south. Finally,
millions of the lowest income Americans have life expectan-
cies similar to those observed in developing countries. Many
factors contribute to these differences including health care
opportunities. Aging research opens many interesting scientific
pathways to aid the human condition, but it must be linked to
proper and equitable medical care. All parties in a position
of influence should carefully evaluate dispensing expectations
regarding longevity enhancement that are neither attainable
nor desirable.
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Implications of an Aging Society
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INTRODUCTION

Understanding the changing demography of the growing older
adult population is essential to providing quality medical care
to older adults. With the growing numbers of adults older than
age 65 years, almost every medical specialty will be impacted
by this phenomenon. The fastest growing population cohort in
the United States are adults older than age 85. Understanding
the differences in older adult care for the young-old and old-
old provides an important basis for the study of geriatrics. In
fact, individual variation is more pronounced in the older adult
population than in any other age group. The chapter aims to
explain the urgent and growing need for health professionals
to be skilled in the care of older adults.

Over the last century the world has dramatically aged. Life
expectancy has steadily increased, particularly in the devel-
oped world. There are many reasons for this significant increase
in life expectancy including improvements in hygiene, sanita-
tion, and medical advances. At the same time, birth rates have
declined. The net effect on society as a whole is an older popu-
lation.1

This aging of our society is expected to have many far-
reaching consequences on the U.S. and world culture, econ-
omy, social relationships, health care delivery, and governmen-
tal responsibilities. An aging population will have an impact
on everyone in society regardless of age. Moreover, population
aging is occurring around the world, most notably in devel-
oped countries, but also to a significant extent in the developing
world. It is difficult to predict all of the ways in which our nation
and the world will be challenged in the next several decades as
a result of the aging population. Many of the effects are already
evident, such as increased health care costs and demand for
health care and social services. Nevertheless, there is still a great
deal of uncertainty because this phenomenon has not previ-
ously occurred to this extent. Our historical experience will be

a very limited guide as we confront unprecedented acceleration
in the growth and complexity of an aging population.1–3

The impact of aging on individual seniors must be con-
sidered in the context of the aging population. An individ-
ual’s needs, preferences, goals, resources, and abilities change
throughout the lifespan. As one grows, matures, and ages,
there is a change in one’s living situation, finances, functional
independence, and self-reliance. Of particular concern to most
everyone is how much we must rely on others (such as family
members, friends, the local community, and government) for
our instrumental and basic activities of daily living. As the age
of an entire society increases, more people reach advanced age
without a proportional increase in the number of younger peo-
ple to care for them. This shift in population demographics will
likely cause fundamental changes in the nation’s economy, labor
force, the role of government, and the ability of government to
provide needed services. There is also a fundamental shift in
the ability, and perhaps willingness, of the younger members
of society to provide for the needs of older generations.4–9

As described in other chapters in this book, it is well known
what happens to the human body with normal aging. It is
therefore possible to anticipate and extrapolate those changes
to groups of individuals; however, a society is more than the
sum of all of the individual members. Some of the consequences
of an aging society will be obvious and predictable whereas
others will be more obscure and unpredictable. The following
sections will explore how the effects of individual aging can
be extrapolated to predictable social impacts and how such
impacts can also be difficult to predict for many reasons.

This chapter will discuss the impact of an aging society on
health care delivery, government, the economy, and on family
relationships. It will explore some of the difficulties of anticipat-
ing future changes and needs, as well as some of the dilemmas
that our and other aging societies face now and in the future.
Population aging will be examined in an effort to understand
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better what the implications are for both older adults and the
rest of society.

CURRENT AND PROJECTED SIZE OF THE U.S.
OLDER ADULT POPULATION

The post–World War II baby boom generation in the United
States is fast approaching age 65 and older. There are more
people 65 years of age or older alive today in the United States,
as well as the world, than have ever reached that age through-
out our history. In the United States alone, the population age
65 years and older is currently 36 million or 13% of the overall

population. Figure 52.1 shows how as the baby boom genera-
tion ages, those older than 65 years will double in number by
the year 2050 to 90 million or 20% of the U.S. population. Par-
ticularly rapid growth is anticipated in the older-than-85 age
group. The elderly population is also expected to become more
ethnically diverse. Consequently, we are entering a completely
new era, with little in our past to guide our future.1,2

Life Expectancy

In the United States, improvements in health have resulted in
increased life expectancy and contributed to the growth of the
older population over the past century. As shown in Figure 52.2,
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Figure 52.2. Life expectancy at ages 65 and 85 years, by sex, selected years 1900–2003. Reference
population: These data refer to the resident population. Source: Centers for Disease Control and
Prevention, National Center for Health Statistics, National Vital Statistics System. See color plates.
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Americans are living longer than ever before. Life expectan-
cies at both age 65 and 85 years have increased. Current life
expectancy is approximately 86 years for women and 78 years
for men. Under current mortality conditions, men who sur-
vive to age 65 can expect to live an average of 17 years and
for women, the life expectancy at 65 is currently 20 years.
The life expectancy of people who survive to age 85 today is
6 years for men and 7.2 years for women. The further one pro-
gresses beyond age 65 years, the longer one is expected to live.
Although life expectancies have improved dramatically over
the last decade in the United States, individual life expectancies
vary based on existing comorbidities, quality of life, race, and
socioeconomic status.10,11

Life expectancy at age 65 in the United States is lower
than that of many other industrialized nations. The longest life
expectancies are for Japanese women. Within the United States,
the longest life expectancies are in Hawaii. Life expectancy also
varies by race but the differences change with age. In the United
States, life expectancy at birth and at age 65 is higher for white
people than for black people. At older ages, however, the life
expectancy among black people is slightly higher than among
white people. This has been attributed to a “healthy survivor”
effect, more social support, and other factors. Not surprisingly,
differences in life conditions of older persons with inadequate
income and those above the median income in the United States
have led to the conclusion that there is a major discrepancy of
1–2.5 years in active life expectancy between the poor and the
nonpoor.10,11

Active Life Expectancy

The concept of active life expectancy is useful in thinking about
functional status and independence in older adulthood. In life
expectancy, the end point is death. In active life expectancy we
are also concerned with the loss of independence or the need to
rely on others for assistance with daily activities. Simplistically
put, the remaining years of life for a group of persons can be
“active” or “dependent,” or some combination thereof. Active
life expectancy answers the question: “Of the remaining years
of life for this cohort of persons, what proportion is expected
to be spent disability free?” The answer has implications for
individuals, families, and societies. As Abraham Lincoln once
said, “And in the end, it’s not the years in your life that count. It’s
the life in your years.”

THE IMPACT OF DEATH RATE ON SOCIETY

The impact of an aging population on death rates and the
subsequent broad social impact illustrate the complex con-
sequences of an aging society. Currently, three-fourths of all
deaths in the United States occur among those 65 years of age
and older. Consequently, the overall number of deaths per year
is expected to increase as the population increases in age. A pre-
dictable consequence will be an increased demand across the
spectrum of health care services for the quality and quantity of
end-of-life care. It can also be expected that the new demand

for end-of-life care services will require increases in specific
health care education for multiple disciplines, the number of
individual and organizational providers, and the financing of
this health care service. The broader social impact is less pre-
dictable. More deaths may increase demand for the number
and types of funeral services. Growth in funeral services will
require a commensurate growth in the mortuary sciences as
well as an increased demand for land for cemeteries. An addi-
tional social impact could be in greater tension over land use
and zoning in certain municipalities and neighborhoods. This
is just one instance in which the effects of an aging society will
have broad, and not always predictable, effects on our local,
regional, national, and global communities.2–4,6–8,12–18

CROSSING THE STREET

Among the myriad changes of normal aging are a decrease
in stride length and a consequent reduction in gait speed.
That is, older pedestrians walk slower. Studies of ambulatory
community-dwelling elderly individuals have found that the
time allotted at a crossing signal (i.e., how long the “Walk” sign
remains illuminated) is inadequate to allow many older adult
pedestrians to cross the street before traffic resumes, thus cre-
ating a potentially serious safety hazard. The obvious solution
to accommodate an increasingly older populace and promote
functional independence is to change the timing of the traffic
lights to allow more time for crossing the street. Changing the
timing of traffic lights, however, has an obvious slowing effect
on traffic flow. Any change in traffic flow also has a significant
effect on safety, as well as the economy. In fact, controlling and
linking traffic signals across large metropolitan areas has been
a primary means by which an increase in cars has been accom-
modated over several decades without building new roads. In
some areas, even changing a single traffic signal can have a
major effect. Thus, a number of difficult choices confront soci-
ety in the coming years as the older adult population grows.
The unintended social consequences of one decision to accom-
modate the needs of an increasing number of older adults may
not be as obvious as changing a stoplight.19–21

CONSUMER SPENDING, WORK,
AND THE ECONOMY

Our economy has undergone tremendous change over the last
few decades for a multitude of reasons such as new technology,
globalization, and a shift from manufacturing to service sector
jobs. Although these changes have little to do with population
aging, the increasing age of a population has dramatic effects
on the economy. As the population ages, the labor market
changes: It becomes older and decreases in size. It is likely that
the retirement age will increase for many people, particularly
professionals. Similarly, it is likely that the service sector will
continue to grow, particularly in health care, financial services,
travel, and generally in the professions. The kind of work that
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older workers desire and are able to do, particularly those who
remain in the workforce beyond retirement age, is different
from the kind of work done by young people just entering the
work force. This shift in the available workforce will have a
tremendous economic impact.3,8,17,22

Consumer spending is also largely dependent on the age
of consumers. The demand for goods and services will change
as the needs and preferences of consumer’s change with age.
A shift in consumer spending may have far-reaching economic
impacts. For example, trade deficits with other nations may
continue to rise as a result of our shifting national economy.
There will also be relative shortages in the number and exper-
tise of our labor pool. Labor shortages of this nature will result
in upward wage pressure and outsourcing. Additionally, gov-
ernment spending on health care and retirement benefits will
significantly affect government priorities, tax policy, the fed-
eral debt burden, and the government’s ability to impact the
economy through public policy. It is quite possible that the size
of the overall economy could shrink, if the numbers and types
of workers decrease without significant increases in individual
productivity.1–3,5,8,13,22–25

HOUSING

The housing needs and preferences of seniors are different
from younger homeowners. After retirement, many people

opt to downsize to a smaller home or apartment to access
home equity, to reduce the time and expense of housekeeping
and maintenance, to accommodate disabling medical condi-
tions, or to relocate to another community. If a large num-
ber of people in a particular real estate market were to make
similar decisions at the same time, real estate prices would
be expected to change. Regardless of such an abrupt market
change, it is likely that demand will change significantly over
a long period of time, resulting in changing prices and supply.
Increasingly, newer homes are built incorporating the princi-
ples of “universal design,” or architectural features to accom-
modate lifelong aging as well as the occurrence of disability.
In that retrofitting (involving redesign and construction on)
older homes is expensive, this has been a welcome change
in home design; however, affordable housing is currently in
short supply in many communities, regardless of age. Afford-
able housing that is also accessible for adults with disabilities is
in even shorter supply. Moreover, affordable housing coupled
with assistance for activities of daily living (i.e., assisted living
facilities) for low-income older adults is nonexistent in many
communities.

The default for many poor older adults who require
even limited assistance with activities of daily living is long-
term nursing facility placement because Medicaid pays for it.
Figure 52.3 shows the increasing reliance on long-term care
facilities to provide a residence for older adults who require
assistance with their activities of daily living. Although only
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1.5% of all individuals aged 65–74 years live in long-term care,
this rises to nearly 25% for those older than 85. The numbers liv-
ing in long-term care facilities are declining slowly but the level
of disability of residents is significantly increasing. These older
adults often enter long-term care facilities on a short-term basis
following acute care hospitalization. They cannot, however, be
discharged to the community, despite clinical improvement,
because their care needs cannot be affordably met elsewhere.
To avoid the demand for significant increases in nursing facility
construction in the future, there must be much greater avail-
ability of affordable housing with services for older adults who
require assistance with their activities of daily living. This will
likely require the concerted cooperation between government
at all levels and the private sector.2–9

GOVERNMENTAL CHANGE

If government does indeed serve the people, then the role, size,
scope, and priorities of government will surely change as an
aging society’s needs change.

Just as older consumers have different preferences and
needs, so do older voters, and the adult children who serve
as caregivers for older family members. Attitudes toward taxa-
tion and spending priorities vary by age. As already evidenced
in our society, an older voter on a fixed income may be both
particularly concerned about paying increasing taxes and about
any threatened cuts to government programs from which they
benefit. Younger voters may likewise be concerned about shoul-
dering an even bigger burden of higher taxes to support retire-
ment programs, particularly if they do not trust that those same
programs will be available for them in the future. Additionally,
funding for schools and roads compete with funding for health
care and housing for older adults. To the extent that fami-
lies have become smaller and geographically separated, many
more older adults need to rely on all levels of government to
meet their basic needs of health, nutrition, safety, and secu-
rity.3–5,9,23,25–27

FEDERAL AND STATE ENTITLEMENT PROGRAMS

A large and growing proportion of federal government spend-
ing goes to the large-scale entitlement programs that provide
a variety of essential benefits to older adults – namely Social
Security, Medicare, and Medicaid. As the number of Americans
age 65 and older increases, the cost of each of these programs
also increases. Meanwhile, the proportion of younger Ameri-
cans age 65 and younger contributing to these three programs
through payroll taxes is decreasing. Additionally, the amount
of money paid out in benefits has grown faster than overall tax
revenues or the economy has grown. Consequently, these pro-
grams represent an increasing percentage of the federal budget,
and an increasing percentage of the national Gross Domestic
Product. Each of these 3 programs will be discussed in greater
detail below.

Social Security

When the Social Security program was developed in the 1930s,
the population of the United States was much younger and
life expectancy was much shorter. Relatively few people were
expected to live long enough to collect any retirement benefits,
and even fewer retirees would live to collect benefits for many
years. In addition, for every one person collecting retirement
benefits, there were more than 20 younger, working Americans
paying into the system through payroll taxes. Subsequently,
life expectancy has increased by more than 15 years, and the
number of retirees has dramatically increased. By 1960, there
were only five workers paying Social Security taxes for every
Social Security beneficiary. Currently there are a little more
than three workers for every beneficiary. By 2020, the number
will be reduced to fewer than three workers and by 2040 to
just two workers. In the next half century, barring any changes
to taxes or benefits, the Social Security Trust Fund will be
depleted.2,3,8

To prevent or forestall future insolvency of the Social Secu-
rity program, a variety of proposals to raise the minimum
retirement age, reduce benefits, and/or raise payroll taxes have
been debated. Others have proposed partially or completely
privatizing Social Security. It should be noted, however, that
Social Security income represents a large proportion of overall
income for most retirees. Consequently, any reduction in ben-
efits or any threat to the stability of the program is expected to
have a major and broad societal impact.2,3,6,8,22

Medicare

Medicare is “the” health care insurance program for Americans
aged 65 and older and for the disabled. The Medicare program
was developed to provide insurance coverage for seniors in
response to what many economists termed a “market failure.’
That is, prior to Medicare’s inception in the 1960s, many older
Americans with chronic illnesses found themselves ‘uninsur-
able’ in the private insurance market, despite their ability to
pay insurance premiums. Consequently, Medicare was devel-
oped as a program for all older adults, regardless of income
or wealth. Despite concerns about the inefficiency of the large
bureaucracy of the federal government, Medicare is very effi-
ciently run compared with most private insurance companies,
virtually all of which spend a substantially larger proportion
of premiums on overhead compared with Medicare. In addi-
tion, Medicare has controlled costs better than the private sec-
tor. Consequently, the rate of increase in health care inflation
has been much lower over the last two decades within the
Medicare program when compared with the private sector.
Because Medicare is very effective in controlling costs, projec-
tions about large increases in overall program costs (with the
exception of Medicare Part D drug coverage) have been related
more to the growth in the size of the number of beneficia-
ries resulting from population aging rather than to runaway
health care costs. One way in which Medicare has effectively
controlled spending has been to reduce and limit payments
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to hospitals, physicians, and other health care providers. In
recent years, however, many private insurers reduced payments
or eligibility for covered services even further, such that hos-
pitals generally regard Medicare as a reliable, if not preferred
payer.13,24,25,28,29

Changes implemented by Medicare since the late 1980s,
such as the Diagnosis-related Group Prospective Payment Sys-
tem for hospitals have fundamentally changed health care deliv-
ery in this country, resulting in reduced hospital duration-of-
stay patterns, a shift of care away from hospital settings, and
tremendous growth in home health care and skilled nursing
facility utilization. How much Medicare pays for a given ser-
vice in a given site of care affects access to care, the location
where care is provided, and even health care quality. More-
over, although Medicare has sometimes taken its lead from
the private sector, such as in offering Managed Care cover-
age, private insurance coverage for patients of all ages is also
affected by coverage decisions made by Medicare. In many
respects, Medicare has served as a model that private insurers
have subsequently followed. Medicare also pays to train resi-
dent physicians at teaching hospitals throughout the nation. As
a result, any changes made to Medicare have the potential to
affect health care delivery for everyone. As the largest of the fed-
eral entitlement programs, and with significant programmatic
cost increases projected, an increase in revenues through taxa-
tion, premium increases, co-payment increases, or a reduction
in benefits is inevitable.25,28–30

The Medicare Part D drug coverage program has extended
prescription drug coverage to many and has partially privatized
the Medicare program for others. The federal laws that created
this program also restricted the ability of Medicare administra-
tors to control costs by specifically prohibiting price controls
on prescription drugs. Due to these restrictions, there is little
doubt that the cost of the Medicare program will increase dra-
matically in the coming decades. The impact and fate of the
Medicare Part D prescription drug program in the future are
more uncertain. Some sources predict that the Medicare Part
D prescription drug program will threaten the integrity of the
entire Medicare program.25,28–30

In addition to the impact of population aging on Medicare,
the future of this program will also be affected substantially if
coverage is extended to younger Americans. Extending Medi-
care eligibility or offering ‘Medicare-style’ benefits to the work-
ing uninsured is one of many ideas that has been suggested
by legislators, policy makers, business leaders, and others to
deal with the dual crises of uninsurance affecting more than
47 million Americans, most of whom work, as well as a crisis
in the current employee-sponsored insurance system, which
is insufficient to provide coverage to tens of millions of unin-
sured working Americans. The employee-sponsored insurance
system is expensive and burdensome to employers, adds to
the cost of goods and services produced in this country, and
is consequently seen as a threat to economic competitiveness
in the global marketplace. American producers are compet-
ing with producers from other nations, virtually all of which

have some sort of government-sponsored universal health care
coverage.23,24,28,31

Medicaid

Medicaid is funded jointly by the federal and state governments.
Each state has its own Medicaid program, with slightly differ-
ent eligibility criteria and covered services. Medicaid pays for
health services for the poor of all ages. Currently approximately
10% of older adults live in poverty with the remainder equally
divided among “high,” “middle,” and “low” incomes. Rates
of poverty vary considerably by education level, race, and sex.
Approximately half of all elderly black women who live alone
are poor. The projected financial status of “baby boomers” in
old age is highly controversial and likely to show a wide range
of financial status.10

Although Medicare is intended entirely for the aged and/or
the disabled, Medicaid provides health care benefits to eligi-
ble Americans of all ages, and disability is not an eligibility
requirement for younger beneficiaries. Medicaid programs and
services for children are among the most celebrated successes
since Medicaid’s inception 40 years ago. Like Medicare, Medi-
caid programs have been very effective in controlling costs per
beneficiary. Medicaid also pays for long-term nursing facility
care for poor older adults. Considering that nursing facility
care may cost 200 dollars per day or more, it does not take
long for most Americans to become impoverished as a result
of nursing facility placement. As a consequence, Medicaid has
effectively become Long-Term Nursing Facility insurance for
many, if not most Americans. Therefore, it is not surprising
that over the last decade as the population has aged, the fastest-
growing segment of Medicaid expenditures in every state is
long-term facility care for older adults. As the postwar baby
boom generation ages and develops diseases or impairments
over the coming decades, the need for long-term nursing facil-
ity placement is expected to increase further. Medicaid spending
is therefore expected to increase, affecting government spend-
ing in all 50 states as well as the federal government, unless
benefits are reduced or eligibility is limited. Without a substan-
tial increase in Medicaid spending, and perhaps even with such
an increase in funding, there is the real possibility of erosion
in the quality of care to nursing facility Medicaid recipients.
The quality of care would suffer due to the increased num-
ber of residents and complexity of care presenting to nursing
facilities, which would also have increasing limitations in the
number of available staff, adequately trained staff, and financial
resources.

Moreover, many expect that there will be a significant
increase in the number of poor older adults with inadequate
housing, care, and assistance in the community, who are unable
to find or afford residential long-term care. Within the Med-
icaid program itself, providing long-term care to a growing
older adult population will affect the provision of services
to younger beneficiaries, unless overall spending increases. To
continue the same Medicaid benefits for a growing older adult
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population will likely require increased taxation at the state
and federal level or a reduction in government spending
elsewhere.3,8,23,28,32

CAREGIVER SHORTAGES

Not only are Americans living longer, they are also healthier
overall and are generally living longer before disabling medi-
cal illness occurs. Increases in health have a modifying effect
on the need for assistance with daily activities as well as on
hospital utilization and other aspects of health care delivery.
Improvements in health and a reduction in disability rates are
not of sufficient magnitude to counter the overall effects of
population aging on the need for health care services or the
need for paid caregivers to assist with activities of daily living
such as bathing, dressing, grooming, toileting, and ambula-
tion.2,3,13,33

At present, there is an overall national shortage of both
nurses and physicians. There is even a greater shortage of nurses
and physicians who have been specifically trained to serve the
needs of older adults. There are wide geographical variations as
well as more acute shortages in some communities compared
with others in the same area. Likewise, the shortages are greatest
among some medical specialties compared with others. In gen-
eral, primary care specialties are in shortest supply, and these
shortages are expected to be exacerbated substantially in the
future as society ages.

It is estimated that 36,000 geriatricians will be needed in
the United States by 2030. There are currently 7,128 certified
geriatricians and 1,596 certified geriatric psychiatrists. The cur-
rent training output of geriatricians is inadequate to reach the
goal of 36,000 geriatricians by 2030. Family medicine, inter-
nal medicine, and general psychiatry are the sources of appli-
cants for geriatric fellowship programs. Since 2003, the num-
ber of U.S. medical school graduates selecting these careers has
declined. With an insufficient number of geriatricians and geri-
atric psychiatrists to provide direct care to all older adults, it is
generally agreed that the future role of these providers will be
to train other physicians and health care providers. Given the
recent decline in the primary specialties providing geriatrics
fellowship applicants, it is unlikely that there will be enough
geriatric specialists to fulfill the training role. Because of the
expense involved in training health care professionals as well
as a shortage of all health care faculty, especially those teaching
the care of older adults, schools of nursing and medicine are
not expected to expand enough in the future to reduce dis-
parities in health care delivery to older adults below current
levels.34–39

Access to care is particularly problematic for older adult
patients with cognitive or functional impairment who have
difficulty seeking care. This population is increasing so rapidly
that our current system of ‘complaint’-based health care with
an emphasis on the provision of care in ambulatory clinics is
expected to be even more inadequate for a growing number

of older adult patients who are unable to ambulate, recognize
medical concerns, and/or communicate their ‘complaints’ to
an appropriate health care provider.13–16

Notwithstanding society’s ability or willingness to pay for
more physicians, nurses, and other caregivers such as nursing
assistants, it is unlikely that there will be enough professional
care providers to meet the needs of all older adults who require
care. This creates a number of difficult issues for society. Given
the limited availability of paid caregivers, the quality of care
will suffer as care providers are increasingly burdened by work-
load. Avoiding this degradation in health care quality will be
very difficult under such circumstances. Many have asked who
should be responsible for addressing this pressing societal issue.
Some have suggested that immigration laws should be relaxed
to allow an influx of relatively low skilled foreign workers to fill
entry-level jobs as nursing assistants. It is difficult to imagine in
the current political climate that immigration laws will be sub-
stantially changed in this manner. Moreover, as the shortage of
paid caregivers worsens, raising or merely attempting to main-
tain standards through regulation, such as minimum staffing
requirements for long-term care facilities will likely mean rais-
ing the quality of care for a relatively few, while limiting access
to care for many others. Also there will be a shifting of the bur-
den away from the public sector onto individuals and families,
irrespective of their ability to provide or to pay for care. Plac-
ing additional burdens on families will mean that some family
members will have to leave the workforce, and the productivity
of others will suffer as family members miss work for caregiving
emergencies. There will be a substantial effect on the economy
as a whole.3–7,9,13

HEALTH CARE DELIVERY

Health care needs are changing, and these changes will be
amplified as the population continues to age. Aging is asso-
ciated with an increase in the prevalence of chronic conditions.
In addition, modern medicine has succeeded in transforming
what were once fatal illnesses (such as human immunodefi-
ciency virus) into chronic diseases. The societal effect has been
a significant increase in health care costs due to greater prescrip-
tion drug use and costs, healthcare utilization, the complexity
of medical care, and an expansion of the health care continuum.
A health care system built around a model of acute manage-
ment of single illnesses in isolation, either in the ambulatory
or hospital setting, is now obsolete. Most acute care hospital-
izations and deaths are now caused by acute exacerbations or
complications of chronic disease. Much more health care is
needed and must be provided in settings other than the ambu-
latory and hospital care settings. It is increasingly rare for the
care of a single episode of illness to take place in only one site
of care. Newer sites of care have been developed, such as the
unfortunately named “Long-Term Acute Care Hospital.” Con-
sequently, care and communication is increasingly fragmented
across multiple sites and multiple providers, creating new and
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greater challenges for care delivery. Hospital care is shifting
toward more invasive, expensive, high-technology care in an
increasingly more intensive care setting. The traditional ser-
vices of the general hospital are increasingly provided in sites
outside of the hospital. In the future, these services may not
be provided in the hospital at all. Acute care hospitals may
effectively become towers of intensive care units and complex
surgery centers. Thus, the shifting of sites of care will continue.
Hospital care will be deemphasized for all but the most critically
ill patients.

As the nursing shortage becomes more critical, the trend
toward task segmentation and ‘off-loading’ of historically nurs-
ing responsibilities will continue to shift toward lower skilled
and lower paid employees. Likewise, the growing number of
midlevel care providers is expected to increase as the physi-
cian shortage increases; however, increasing the number of
nurse practitioners will decrease the number of nurses. Simi-
larly, adding more medical schools or increasing medical school
class size in an effort to increase the number of physicians will
likely decease the number of prospective nurses, physical ther-
apists, and other health care providers. One example of the
impact of health care provider supply on society is found in
the significant shortage of pharmacists. The shortage of phar-
macists has been made especially acute in recent years due to
the relative explosion in prescription drug use, a trend which
is expected to continue for the foreseeable future. Substitut-
ing pharmacy technicians and technological solutions, such
as robots, to ease the burden on pharmacists has played an
increasingly important role in delivering more pharmacy care
with a limited number of trained professionals. Legitimate con-
cerns about patient safety exist, however, as the role of the best-
trained health care provider (pharmacist) changes and their
ability to provide direct oversight of care is potentially com-
promised.2,3,13–16,18,30,31,33

FAMILY RELATIONSHIPS

It has often been said that as a result of population aging, the
‘family tree’ is getting ‘taller,’ not ‘wider.’ That is to say that
more and more children now and in the future will have the
experience of knowing their grandparents as well as their great
grandparents but will have fewer siblings and cousins than
in past generations. The opportunity to share the collective
wisdom of generations, the experience of having healthy, older
relatives as role models, and the added attention that a child
might experience as a result of having more older relatives
and fewer age peers to compete with for their attention are
all potentially positive aspects of aging families. On the other
hand, the relationships within families change as individuals
age and the demands on younger family members increase as
their numbers decrease.2–4,9,13

More than 65% of those aged 65–74 live with their spouse.
Single and widowed individuals also overwhelmingly live in
the community. Families and others provide a tremendous
amount of support to the elderly. Role reversals occur when

adult children become caregivers for aging parents, particularly
those with Alzheimer’s disease and other conditions resulting
in cognitive impairment. Significant emotional and financial
stress related to care giving or financially supporting older rel-
atives will take a heavy toll on many. Moreover, the necessity of
attending to medical emergencies or other health-related crises
for older family members will affect attendance at work for
younger family members, which could negatively affect pro-
ductivity as well as job security. Although intergenerational
family groups living together in one home will likely become
more common, this will increasingly require some family mem-
bers to move great distances from their home or work, causing
significant stress, the loss of social support, and/or income dis-
ruption, because many parents do not currently live in the same
community as their adult children.

More and more adult children will experience the stress
and/or joy of watching widowed parents or grandparents
remarrying or entering into significant personal relationships
with others, causing the perception of one’s own family to
change as well. Thus there is the potential for richer family
relationships, strengthened family bonds, a greater respect for
older generations, and a more fulfilling life through family
interaction. There will, however, also be excruciatingly painful
decisions for many, related to caregiving, finances, and threats
to one’s ego and identity as roles, relationships, needs, and
abilities change throughout life.

SUMMARY

The aging of America, as well as the entire world, will have
wide-ranging consequences on our society, economy, govern-
ment, and our own lives, irrespective of our age. Everyone will
be affected in some way by this demographic change. Untold
opportunities and challenges will present themselves. A short-
age of clinicians and paid caregivers will put greater strain on
a health care system that many feel is already broken. Ensuring
the health and welfare of our nation, including those who are
most vulnerable, will require a reassessment of personal and
governmental priorities. It is likely that more of the caregiver
burden will be shifted to families and informal care giving net-
works and more of the financial burden for long-term care will
shift away from government onto the private sector. Necessary
increases in government spending on Social Security, Medi-
care, and Medicaid, even if individual benefits decrease, will
result in decreased discretionary spending by state and fed-
eral governments. There will also be a greater burden on local
governments and communities to meet the needs of a grow-
ing number of older adults. Cultural attitudes toward the aged
will likely change – hopefully for the better but not necessar-
ily so. Nevertheless, the opportunity for many to live longer,
better lives is a real possibility. People will continue to enjoy
the company of loved ones, to learn from elders, and impart
that wisdom to younger generations. This is an invaluable gift
which many more of us will experience and benefit from in the
years to come.
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ETHNIC, RACIAL, AND CULTURAL ASPECTS
OF HEALTH CARE FOR OLDER ADULTS

Introduction and Demographics

Because effective geriatric care is heavily influenced by cultural
beliefs and practices of elders and their family members and
the differential health risks of specific populations, any compre-
hensive discussion of geriatrics needs to include the recognition
of the growing ethnic and racial diversity∗ of America’s older
population. One measure of the growing diversity is the projec-
tion that elders from populations described as ethnic and racial
minorities will grow from 18% to 39% of all older Americans
by mid-century.

Table 53.1 summarizes the projected increases in ethnic and
racial minorities of older adults aged 65 years and older by race
and Hispanic origin. These projections, however, drastically
understate the cultural diversity that geriatric providers will
increasingly face because within each of these categories there
is great heterogeneity, for example, the rapidly increasing popu-
lation of Asian American elders include immigrants from more
than 30 countries with very different cultures, and the non-
Hispanic white category includes elders from the diverse Middle
Eastern and eastern European countries as well as those from
western European ancestry. Then within each of the ethnic and
racial populations, there are vast differences in acculturation
levels to the mainstream society, English language proficiency,
educational and occupational backgrounds, income, religion,
and family structure; all of which effect their interactions and
expectations with health care providers.

So, how can geriatric team members attempt to work effec-
tively in the face of such growing diversity? Part of the solution is
knowing as much as possible about the background of the elders

∗ In this chapter, the term race is used to mean the socially constructed
categories commonly used in the United States and not to imply that there
are significant biological differences between population groups.

and their families the providers are likely to see, which may be
challenging in very diverse regions. In addition, knowing some
basic techniques to establish trust and to elicit the information
needed for appropriate care and methods of adapting clinical
behavior to meet the patients’ needs increases the probability
of a positive therapeutic relationship. This chapter will attempt
to provide some resources for both efforts.

As background for providers, Table 53.2 summarizes some
of the clinically relevant characteristics of elders from the larger
ethnic populations. Of note are groups with high propor-
tions of less educated elders, which would make their risk
of low health literacy greater and their ability to use written
health promotion materials, even in their native language, less.
These individuals include those from Vietnamese, Chinese,
and Mexican backgrounds; in fact in one large population-
based study of older Mexican Americans in 1998–1999, 22%
of those whose primary language was Spanish had zero years
of school.1 Among older Korean Americans, women are par-
ticularly educationally disadvantaged; their proportion with
less than nine years of school is three times that of older
men.

Noting the populations with large percentages who speak
little or no English allows providers to be aware of the need to
have professionally trained interpreters available for appoint-
ments with patients from those groups. Limited English profi-
ciency is frequently associated with elders who are not highly
acculturated to the mainstream American society and prob-
ably American health care as well, and they may be more
accustomed to nonwestern medical practices common in their
countries of origin. More than 80% of elders in all the Asian
subgroups except Japanese Americans were born outside the
United States.2

A particularly economically disadvantaged group is older
Black women living alone, 40% of whom have incomes below
poverty.3 Among those patients, transportation and other
access issues may be barriers to adequate care.

552
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Table 53.1. U.S. Population Aged 65 Years and Older by Race and Hispanic Origin, 2004 and Projected 2050

2003 Estimates 2050 Projections

Race and Hispanic Origin No. Percent No. Percent

Total older population 36,293,985 86,705,637

Nonhispanic White alone 29,732,252 81.9 53,259,961 61.3

Black/African American alone 3,046,896 8.4 10,401,575 12.0

Asian alone 1,048,030 2.9 6,776,033 7.8

All other races alone or in combination 429,464 1.2 2,326,390 2.7

Hispanic/Latino (of any race) 2,164,987 6.0 15,178,025 17.5

Source: U.S. Census Bureau, Population Estimates and Projections 2004; Federal Interagency Forum on Aging Related
Statistics.

Table 53.2. Selected Demographic and Background Characteristics of the Larger Populations
of Elders (65+ Years) from Diverse Ethnic Populations in the U.S.: U.S. Census, 2000 and 2004a

Percent in Living Alone Education %Speak Little
Demographic Poverty %Men/%Women ≤9 yr/ ≥High School or No Englishb

Total population 9.8 18.8/39.7 16.8/73.1 4.0

Nonhispanic Whitec 7.5 18.7/41.1 12.9/78.0 1.2

Black/African Americanc 23.9 26.6/41.4 30.6/52.5 1.2

Hispanic/Latino 18.7 15.7/24.8 51.1/37.6 38.4

Mexican 19.1/12.0 59.0/25.1 35.1

Asianc 13.6 9.9/26.7 30.9/64.8 40.0

Chinese 16.2 8.7/18.9 40.0/49.9 60.0

Filipino 8.4 4.4/8.6 29.5/60.5 22.6

Japanese 5.6 13.8/26.0 11.3/75.9 10.7

Korean 22.1 8.8/26.2 31.7/55.0 63.9

Asian Indian 9.1 6.0/6.9 31.6/54.1 35.4

Vietnamese 16.0 6.7/8.0 47.2/32.4 73.5

American Indian/Alaska Native 23.5 19.4/28.4 36.6/41.9 11.2

a Figures in italics were compiled by the author (GY) from U.S. Census, 2000, Summary Files 1, 2, and 4; others are
from 2004 based on Current Population Survey, Annual Social and Economic Supplement, 2005 as reported in the
Older Americans Update, 2006.

b From responses reported as “Speak English not well” and “Speak English not at all.”
c Alone (as opposed to in combination with other races) particularly educationally disadvantaged; their proportion

with less than 9 years of school is three times that of the older men.

Causes of Death

Overall, older Black Americans experience much poorer health
than Whites. According to Cohen, for Black Americans, age-
adjusted death rates are 33% higher than for Whites. In contrast,
for other ethnic and racial groups, age-adjusted death rates are
lower than the comparable rates for Whites. For Hispanics,
age-adjusted death rates are 22% lower than for non-Hispanic
Whites. For American Indian/Alaskan Native and Asian and
Pacific Islander groups, age-adjusted death rates are also lower
than for non-Hispanic Whites.4

Table 53.3 summarizes the top five leading causes of death
for those aged 65 and older in the four major ethnic and racial
categories for the past two decades.5 Of note, leading causes of
death are heart disease and cancer in all groups.

According to National Center for Health Statistics data,
among the youngest age group, 65–74 years of age, cancer is as
common as heart disease; however, it decreases in importance
with age, ranking third among women 85 years of age and
older. The third leading cause of death is stroke for most groups
except American Indians for whom diabetes is in third place.
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Table 53.3. Leading Causes of Death for Persons 65 Years of Age and Older

White Black/African Americans American Indian Asian or Pacific Islander Hispanics

Heart disease Heart disease Heart disease Heart disease Heart disease

Cancer Cancer Cancer Cancer Cancer

Stroke Stroke Diabetes Stroke Stroke

COPD Diabetes Stroke Pneumonia/influenza COPD

Pneumonia/Influenza Pneumonia/influenza COPD COPD Pneumonia/influenza

Source: Trends in causes of death among the elderly. Aging Trends; No.1. Hyattsville, Maryland: National Center for Health Statistics. 2001.

Among White men and women 65–74 years of age, the third
leading cause of death is chronic obstructive pulmonary disease
(COPD) and other chronic respiratory disease.

Alzheimer’s disease and renal disease have gained impor-
tance as causes of death among the elderly in the past two
decades. Alzheimer’s disease is now among the 10 leading causes
of death for older White persons but not for other ethnic and
racial groups. Renal disease ranks between the 6th and 10th
leading cause of death and is more common in Blacks than
Whites. Pneumonia and influenza also remain among the top
five causes of death and has increased in recent years for all age,
race, and -sex groups.

Significant trends worth noting in death rates among ethnic
and racial groups have also occurred over the past two decades.6

Heart disease decreased at a slower rate for Blacks than for
Whites (20% vs. 37% for ages 65–74 years; 16% vs. 32% for
ages 75–84 years; and 8% vs. 18% for ages 85+ years). Stroke
followed a similar pattern with the decrease more moderate
for the Black population. Hypertension death rates declined
among older White men (75–84 and 85+ years) but dramati-
cally increased among older Black men. Similarly, death from
hypertension increased among older White women; however,
the increase was much greater among older Black women.

Other trends worth noting include rates of cancer death.
Over the past 10 years, there has been an overall downward
trend among White men 65–74 (3%) and 75–84 years of age
(6%) and among Black men 65–74 (9%) and 75–84 years of age
(2%). This trend varied by type of cancer. For example, lung
cancer has decreased in White men 65–84 years of age; however,
it increased among Black men, the oldest old, and all women.
Breast cancer has increased in the oldest group of both White
and Black women older than 75 years of age. Prostate cancer
rates remain higher in Black than White groups.7

Pharmacotherapy

Literature from the 1990s suggests that there may be
population-based differences in response to some medications.
Thiazide diuretics and calcium channel blockers were found to
be more effective in treating hypertension in African Americans
than were β-blockers.8,9 Regarding heart disease, BiDiL R©, a
combination of isosorbide and hydralazine provoked contro-
versy in 2005 as the first drug approved for a single-race group

(Black/African Americans) in the treatment of congestive heart
failure.10

National Institute of Mental Health-funded Research Cen-
ter on the Psychobiology of Ethnicity reviews of research on eth-
nic differences in response to specific types of drugs report that
among Chinese, Japanese, Korean, and Vietnamese patients,
smaller doses of tricyclic antidepressants than usually used to
treat depression in Caucasian patients may be effective. Mean
dosage levels of benzodiazepines for Asian patients were one
half to two thirds that of their Caucasian counterparts in a sur-
vey of American and Canadian clinicians.Studies of haloperidol
showed 40%–50% higher plasma concentrations for Chinese
than non-Chinese patients with similar doses. Some studies
have attributed the differences to slower metabolism among
some Asian patients.11 This suggests the increased importance
of the geriatric pharmacotherapy adage “start low and go slow”
among Asian populations.

Complimentary and alternative medicine therapies are
increasingly used in older American populations in general
and are especially likely to be used by elders less accultur-
ated to the U.S. health care system from countries with long
traditions of herbal medication use.12–14 The most common
practice reported is use of both Western biomedical pharma-
ceuticals and culture-specific alternative medicines, which are
not reported unless specifically queried by the provider.13 In
a recent survey of older adults, Asian elders have significantly
greater odds than other racial and ethnic groups of using any
complimentary and alternative medicine.15

Select Diseases

It is beyond the scope of this chapter to discuss the differential
prevalence of individual diseases among different racial and
ethnic populations in detail. As an example, the short summary
below focuses on dementia.

Dementia

No national data sets on the prevalence of dementia in the
United States are available. Rather, much of what we know
about the prevalence of dementia in racial and ethnic groups
in the United States is based on population studies in specific
communities. Analysis of these data are difficult because of lack
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Table 53.4. Components of the ETHNICS Mnemonic

E: Explanation Why do you think you have this (use patient’s
phrase for his or her) symptom/illness/
condition?

T: Treatment What have you tried for this (use patient’s phrase
for his or her) symptom/illness/condition?

H: Healers Who else have you sought help from for this (use
patient’s phrase for his or her)
symptom/illness/condition?

N: Negotiate How best do you think I can help you?

I: Intervention This is what I think needs to be done now.

C: Collaborate How can we work together on this and who else
should be included?

S: Spirituality What role does faith/religion/spirituality play in
helping you with this (use patient’s phrase for
his or her) symptom/ illness/ condition?

Adapted from Kobylarz FA, Heath JM, Like RC. The ETHNICS
Mnemonic: A clinical tool for ethnogeriatric education. J Am
Geriatr Soc. 2002;50:1582–1589.20

of comparability, eligibility criteria, and different measures of
dementia. Some populations have many available data sets,
whereas Asian subpopulations other than Japanese and Ameri-
can Indian subgroups in the United States are completely devoid
of data on dementia prevalence.

According to Yeo, most, but not all, of the available stud-
ies have found that Blacks have higher dementia rates than
whites. Significantly higher rates of vascular dementia were
found among Black populations. Among the Hispanic/Latino
populations, Dominican and Puerto Rican elders had higher
rates of Alzheimer’s disease than non-Hispanic Whites. Among
Mexican Americans, rates of dementia were reported to be simi-
lar to those for non-Latino Whites. Among Japanese Americans,
rates of Alzheimer’s disease were found to be the same as studies
of Whites, but rates of vascular dementia were much higher in
Hawaii. Other studies in Japan and some Asian countries also
found higher rates of vascular dementia.16

Cross-Cultural Communication

Cultural and linguistic competence is an essential component
of providing health care to older adult patients. Once cultural
differences are recognized by geriatric providers and the need to
elicit additional information is determined, explanatory model
frameworks can be utilized to facilitate communication.17–19

Table 53.4 provides an example of a useful and practical
cross-cultural interviewing tool in the form of questions for
geriatric providers, the mnemonic ETHNICS (explanation,
treatment, healers, negotiate, intervention, collaborate, and
spirituality).20 Other considerations include health literacy
issues such as education level, overcoming sensory impair-
ments in either vision or hearing that impact communication,
and sensitivity to nonverbal communication techniques that

Table 53.5. Components of the SPEAK Mnemonic

S: Speech How will the health care provider’s speech be
received by the patient and/or caregiver?

P: Perception How will the patient and/or caregiver perceive
both the verbal and written content during the
communication with the health care provider?

E: Education What is the education level of the patient and/or
caregiver?

A: Access How will the clinical encounter provide for a
respectful and safe environment?

K: Knowledge How will assessment of health literacy be carried
out, and what tools will be used?

Adapted from Kobylarz, FA, Pomidor A, Heath JM. SPEAK
Mnemonic: A Clinical Tool for Health Literacy in Geriatric
Clinical Encounters. Geriatrics. 2006;61:20–27.26

can greatly influence cultural perceptions of touch, eye contact,
facial expression, and vocal tone between patient and health
care provider. Simple technologies such as the use of an assis-
tive listening device for hearing-impaired individuals without
their own hearing aides and the availability of the mental sta-
tus assessments, geriatric depression scale, and other common
geriatric “tools” in languages other than English (and preferably
validated on the population being cared for) can also add to
the effective cross-cultural communication. Simple but effec-
tive strategies such as addressing elders by their last name in
a formal and polite manner will also show respect and help
to establish a trusting relationship, and even more effective is
using culturally specific strategies to show respect, especially
because respecting elders is an important value in many cul-
tures.21,22

Health Literacy

The Institute of Medicine report, Health Literacy: A Prescrip-
tion to End Confusion, defines health literacy as the degree
to which individuals have the capacity to obtain, process,
and understand basic health information and services needed
to make appropriate decisions.23 This definition encompasses
components beyond the immediate communication elements
of speaking, reading, and writing to include educational attain-
ment, culture of origin and acculturation, and health care sys-
tems level institutional issues, which are often less likely to be
considered during patient care. Low health literacy is a signif-
icant barrier to achieving effective care and most adversely
affects the elderly and racial and ethnic minorities seeking
health care.24 Consequences may include less health knowl-
edge, poorer health status, high rates of health services use
and costs, and decreased patient safety, including errors in self-
administration of medications.25

Geriatric providers can enhance the effectiveness and effi-
ciency of the care they provide by recognizing their patient’s
health literacy. Table 53.5 provides a useful tool in the form



556 Fred Kobylarz, Gwen Yeo

of questions that health care providers can ask themselves to
improve the care of elders they suspect have limited health
literacy.26 In addition, the American Medical Association,
National Institute on Aging, and American College of Physi-
cians Foundation have developed initial communication and
health literacy materials.27–29 It should be recognized that the
assessment of the level of health literacy is especially difficult
when providers and patients do not speak the same language
and when the expectations of the clinical encounter may differ
because of different cultural perceptions.

INTERPRETERS

Studies on the use of professional interpreters have shown pos-
itive benefits on communication (errors and comprehension),
utilization, clinical outcomes, and satisfaction with care.30 Geri-
atric providers caring for older adults from diverse racial and
ethnic populations should be aware of language barriers among
patients and their caregivers during clinical encounters and seek
to remove them if possible. In 2000, the United States Cen-
sus Bureau report revealed that approximately 7% of persons
65 years or older did not speak English, and in some ethnic
populations, more than 70% of elders speak little or no English
(Table 53.2).31,32

In caring for non-English proficient or limited-English pro-
ficient patients, geriatric providers should be aware of recent
federal requirements regarding appropriate language assistance
options and interpreters, which should be accessed during clin-
ical encounters. The National Standards on Culturally and Lin-
guistically Appropriate Services in Health Care guidelines state,
“health care organizations must offer and provide language
assistance services, including bilingual staff and interpreter ser-
vices, at no cost to each patient/consumer with limited English
proficiency at all points of contact, in a timely manner during
all hours of operation.”33 The Office for Civil Rights policy dis-
cusses acceptable language assistance options that can be used
when caring for limited-English proficient patients.34 With
respect to interpreters, providers should be aware of the recent
guidelines for The National Standards of Practice for Health-
care Interpreters and the American Geriatrics Society.35,36 In
cases in which there can be no trained interpreters available
in person for a specific language, health care organizations are
encouraged to provide clinicians technology allowing remote
access, such as telephonic language banks, video interpreting,
or remote simultaneous interpreting.37 Although the practice
of using younger family members to interpret for monolingual
non-English speaking elders is very common in geriatric care,
the practice can result in censored or inaccurate information.
Serious clinical omissions or mistakes can result from incom-
plete or inaccurate translations due to the family member’s
insufficient vocabulary in one of the languages or to censor-
ing of personally uncomfortable or culturally inappropriate
material. This is especially likely to occur in cases of poten-
tial elder abuse or when cultural norms of modesty discourage
the discussion of issues such as genitourinary problems in the

Table 53.6. Components of the TRANSLATE Mnemonic

T: Trust How will trust be developed in the
patient-clinician-interpreter triadic
relationship? In relationships with the
patient’s family and other health care
professionals?

R: Roles What role(s) will the interpreter play in the
clinical care process (e.g., language
translator, culture broker/informant, culture
broker/interpreter of biomedical culture,
advocate)?

A: Advocacy How will advocacy and support for patient-
and family-centered care occur? How will
power and loyalty issues be handled?

N: Nonjudgmental
Attitude

How can a nonjudgmental attitude be
maintained during health care encounters?
How will personal beliefs, values, opinions,
biases, and stereotypes be dealt with?

S: Setting Where and how will medical interpretation
occur during health care encounters (e.g.,
use of salaried interpreters, contract
interpreters, volunteers, or telephonic
interpreter services)?

L: Language What methods of communication will be
used? How will linguistic appropriateness
and competence be assessed?

A: Accuracy How will knowledge and information be
exchanged in an accurate, thorough, and
complete manner during health care
encounters?

T: Time How will time be appropriately managed
during health care encounters?

E: Ethical Issues How will potential ethical conflicts be
handled during health care encounters? How
will confidentiality of clinical information be
maintained?

Adapted from Levin SJ, Like RC, Gottlieb JE. 2000. “Appendix:
Useful Clinical Interviewing Mnemonics.” Patient Care Special
Issue, “Caring for Diverse Populations: Breaking Down Barriers,”
May 15, 2000, p. 189.38

presence of certain family members. Use of minor children as
health interpreters can be especially traumatic and is highly
discouraged. Table 53.6 provides a useful tool for working with
medical interpreters.38

End of Life

Caring for terminally ill older patients entails encountering
diverse beliefs from many cultures held by family members
about what constitutes a “good death,” under what circum-
stances an elder should be allowed to die, and whether or not
to prolong life.39 In some cases, historical experience of severe
discrimination in health care (e.g., among African Americans,
especially related to the Tuskegee experiment) or attempted
annihilation (e.g., American Indians) has resulted in distrust
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of providers’ decision making around treatment at the end of
life.

Family decision making is the norm in many Asian
and Latino families so this becomes critical in end-of-life
situations.40,41 In some cases, a certain member of the family
is culturally designated as the decision maker related to treat-
ment of the older patient, but that member may live in another
city or even in another country. It might include, for exam-
ple, the oldest son, the oldest male relative, an extended family
leader, or a clan or religious leader. If at all possible, before
older adults become severely ill, it is very helpful to have private
conversations with them in which they can express their prefer-
ences for decisions and decision makers. In some cases, however
(e.g., Chinese and Navajo), the cultural norms do not favor the
direct discussion of death itself, so indirect references need to be
used.42,43

It is not uncommon for health care providers to encounter
pleas from family members, especially those from some Asian
backgrounds, not to tell their parents that they are terminally
ill or that they have cancer because it might lead to their giving
up hope. Providers then feel conflicted between these requests
to honor the filial respect of the family members and their
obligation to the autonomy of their older patients. Prior con-
versations asking elders how much they would like to know
if they have a serious condition would be helpful in resolving
these dilemmas.

In end-of-life issues, geriatric health care providers need to
make every effort to recognize the uniqueness of both the indi-
viduals they care for and their cultural backgrounds,44 although
this frequently involves considerable clinical complexity. In
managing that complexity of cross-cultural end-of-life care, a
major support for health care providers can be cultural guides
or cultural brokers. Locating religious or cultural leaders from
their patients’ background who are bilingual and understand
both the patients’ and the providers’ health care cultures can be
invaluable resources in critical times when patients are facing
death.
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The word retirement has three major meanings: an event, a
process, and a social institution, and all three meanings have
implications for the person who comes to a health professional
for diagnosis and treatment.

Retirement is generally an event in the later life course.
Employment is terminated and when paid work stops, major
changes occur in a person’s roles, source of income, activities,
and life rhythms.1 Retirement is also a process because it has
continuity and goes on through time. As a social institution,
retirement involves governmental and private organizations,
pension plans, age requirements, and the customs, practices,
and behaviors that revolve around the process of stopping work
in later life.2

CONTEXT: GOVERNMENT AND MARKET FACTORS

The larger social and cultural context established by social poli-
cies and market forces deserves consideration for they define
and establish significant parameters of retirement living. A
fundamental program that shapes context is Social Security
that was established more than 70 years ago.3 In May 2006
almost 49 million persons were beneficiaries. Primary benefits
are based on indexed monthly earnings. Eighty-six percent of
beneficiaries were older than 65 years of age, and 14% were
younger than 65. Among the 65 years and older beneficiaries,
82% were retired workers, and 18% were survivors and depen-
dents. In December 2005 the average benefit for all retirees was
$1,002 per month. Currently, a person must be 65 to receive full
benefits or age 62 for reduced benefits. Beginning in 2000 the
age of entitlement will gradually rise from 65 to 67 years of age.4

Social Security was enlarged in 1966 to include Medicare, the
health insurance program that provides hospital and medical
care benefits for persons who are 65 years old.

Market forces are also a major part of the retirement con-
text. For example, many cities in the northeast and midwest

have been adversely changed by declining markets, new tech-
nologies, and the transfer of industries to other regions or
overseas. These large, contextual market shifts have brought
about the early retirement of some current cohorts of retirees.

Retirement was a transition experienced mainly by men
for the first half of the twentieth century. During the last 50
years retirement also became a disengaging process from work
for women. Single women, women of color, and some lower
income women have had an involvement in the labor market
over the years and are now eligible for various kinds of bene-
fits.5

Retirement evolved within a specific time and national
frame. There are many commonalities of pensions, benefits,
health insurance, and so forth in other industrialized nations
that are similar to the United States, but the United States is the
focus in this chapter.

VULNERABILITY AND RETIREMENT

“Vulnerability science” has been utilized in research studies
related to disasters in both the west and the developing world.6

The vulnerability concept provides leverage in understanding
retirement when we consider the meaning of the word: suscep-
tible to negative results.

Retirement and vulnerability may begin with the person
and the choices that have been made over a lifetime. Those
decisions that increased one’s vulnerability may be related to
hereditary factors over which the person may have only limited
control. Vulnerability may also be increased by social factors
that originate in the family and then are enhanced or decreased
by one’s immediate environment, the neighborhood, job expe-
rience, and so forth.

The larger social world may increase one’s vulnerability
in retirement. Retirees were undoubtedly more vulnerable
in retirement before the initiation of social programs: Social
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Security and Medicare. Those programs do provide a basic
safety net reducing one’s economic and health vulnerability.
The role of chance in one’s vulnerability should not be for-
gotten. Working in a hazardous occupation: coal mining or
chemical work may increase the probability of being hurt or
penalized in some form. Chance may also affect one’s eco-
nomic vulnerability in retirement because one’s employer goes
bankrupt resulting from fraud, market conditions, or foolish
decisions by executives. In short, economic and health vulner-
ability in retirement is probably the result of life-long processes
that may have resulted from a single factor or combination of
personal, familial, economic, and social factors.

One can divide retirement roughly into three stages of
increasing vulnerability. Newly retired persons (perhaps 65–
74 years) are often healthy and active and continue functioning
as they did in their middle years. They usually continue to live in
their own homes, and some may face moderate health decline.
The next cohort (roughly 75–84 years) is starting to experience
health decrements or declining energy and may start to look
for supportive services and more health providers. The last seg-
ment – those older than 85 years – is increasingly vulnerable,
due to failing health, loss of a spouse or loss of friends, and
neighbors who have died or moved away. They are most likely
to need supportive services or family caregivers. They may no
longer be able to drive. An increasing number each year are
relocating to retirement communities.

In summary, vulnerability is a linking concept between the
person and the environment. Retirement is associated with
aging processes and they increase vulnerability. The resilience,
adaptability, and coping style of the individual are also the result
of life course behaviors and experiences. The great variation in
the resilience of humans to stress and change is a remarkable
social phenomenon, and it is involved in the success or failure
of the diagnosis and treatment offered by health care providers.

CONTEXT: THE RETIREE’S LIVING
ARRANGEMENTS

Context is a broad concept that involves many aspects of the
retiree’s life and his/her ability to adapt to the changes that
occur in this phase of life. Context includes several important
but differing environments in which persons live: their homes
and neighborhoods and the larger community. The context
of home is significant because retirees generally spend more
time there than they did while working. Whether the retiree
lives alone or with others certainly influences the course of
retirement living and may be a factor the health professional
should consider. A major characteristic of U.S. housing is the
high percentage of homeowners. About three-fourths of the
retired population own their own homes, and the majority are
usually free of mortgage debt. Repairs and upkeep become an
increasing burden, however.

Retired persons who are renters often face problems in
finding affordable, safe housing. Subsidized public housing for
older persons and the disabled has been operating for more

than a half a century, but in recent years there has been marked
decline in the number and quality of such projects. Some pub-
lic housing has been eliminated because of health and safety
requirements.

The housing market in the United States is dominated by
private enterprise. The growth of the market, as well as many
improvements and innovations in planning, constructing, and
financing have been largely due to the activities of real estate,
builders, and financial organizations.

CONTEXT: RETIREMENT AND THE FAMILY

Health providers need to consider the relationship between
retirement and the family. The family in the United States comes
in many shapes and varieties. One major family factor that
affects retired person’s health and adjustment is the mobility
of family and the separation of the generations. As the retirees
become less functional, support in various forms becomes a
necessary reality. Among the millions of persons who need
long-term care, most live at home or in community settings not
in nursing homes.7 Approximately three-quarters of retirees
who receive long-term care at home get that care from unpaid
family and friends, mostly wives and adult daughters. For those
retirees without family or whose family members are scattered
and live far apart, the problem of finding long-term care is
complicated and often frustrating.

In addition, more women are in the workplace, and this
causes a juggling process, as they seek to cover their parents’
or spouses’ needs. Finding a satisfactory substitute for a family
caregiver can be frustrating. There is often frequent turnover,
and it is difficult to predict caregiver outcomes. Assessment is
difficult to handle and cultural barriers may be involved. The
older housebound retiree faces a difficult situation. There are a
few technological advances that may be of help, but in the final
analysis, a human caregiver seems to be a requirement.

Retirement affects not only the retiree but also other mem-
bers of the retiree’s family. Available research shows there are few
role realignments.8 Retired husbands may “help” their wives
more than before retirement, but the division of labor in the
home generally remains traditional. The most difficult aspect of
retirement that couples may face is the serious illness or death
of a spouse. The generations may not have kept intimate ties
over time because they require some cultivation and nurturing.
There is the possibility that retired parents may become overly
dependent on adult children. This can become burdensome
to the children who are involved. Unexpected family responsi-
bilities may also occur and change the positive opportunities
in retirement. The individual should plan retirement priorities
carefully but be prepared for possible changes.

RETIREMENT COMMUNITIES

Health professionals need to have an awareness of the var-
ious kinds of contexts in which retirees live.9 Most older
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Americans tend to live in traditional homes or apartments.
There is a growing segment of the retired population, however,
who are living in various kinds of retirement communities that
address many of their vulnerabilities. These can be sorted into
three general categories.

The first type is called the Naturally Occurring Retirement
Community (NORC). These are age-dense places: neighbor-
hoods and subdivisions that result from the fact that many
people age in place and do not consider a move. NORCs also
result from demographic concentrations of the old residents
remaining and young people departing. NORCs have some
positive outcomes for retirees, for many prefer to live near famil-
iar places or landmarks: stores, churches, professional services.
Age-dense neighborhoods do enhance social contacts among
the residents and are more likely to provide helping networks
than do more heterogeneous age neighborhoods.

A second kind of retirement community is the Leisure-
oriented Retirement Community. These are usually located in
the sunbelt states, but the housing industry has found a grow-
ing niche for building leisure-oriented retirement communities
in the suburbs of northern cities. These communities provide
many more opportunities for supportive neighbors and friends,
exercise and social and intellectual activities. The new oppor-
tunities for physical and mental activity are life enhancing, and
some retirees are stimulated by the presence of retired neigh-
bors as role models and the proximity of facilities.

A third, and growing kind of retirement community, is
the Continuing Care Retirement Community (CCRC). These
communities are organized around the idea of a continuum
of living arrangements. Most residents live independently in
apartments or villas. A smaller number of apartments are called
assisted living units and a third level is the skilled nursing unit.
The distribution of the number of these types of housing units
is based on careful actuarial studies that have steadily improved
as the database has increased and the record keeping has been
carefully noted.

The continuum is predicted on the fact that older persons
may periodically experience health or mobility problems that
make it difficult to live independently. The person who has
had a fall, an operation, or some other health problem may
move temporarily to the assisted living apartments or to the
skilled unit, where support and therapies are provided on site.
The person may move back to her own apartment or villa for
continued independent living. As the population ages, there is
an increasing number of residents who move to assisted living
or the skilled nursing unit.

CCRCs are a form of long-term care insurance because the
financial arrangements are carefully organized and estimated
in terms of actuarial assumptions that are based on average life-
time health needs and life expectancies. A substantial upfront
payment is required to cover the possible housing and health
care needs for the lifetime of the residents. Most CCRCs have
a broad program of social, cultural, intellectual, and physical
activities. The richness and variety will depend on the residents’
initiatives and tastes. Many older Americans have the financial

resources to live in a CCRC, but only a small percentage may
move to one.

With the mobility and separation of family members,
CCRCs provide security for the retirees and some assurance for
family members that the exigencies of late life may be dealt with
responsibly and professionally. Living in a CCRC may provide
single and widowed persons an opportunity for psychological
security and social support that is unique in an individualistic,
mobile society.

All these types of age-dense communities, whether planned
or naturally occurring, have positive consequences that are
related to the fact that neighbors, friends, and even acquain-
tances share information about health conditions, health care,
and the complex processes of assessing the care system and
learning about the insurance or payment system.

Living around large numbers of older persons may increase
awareness that the end of life is a natural process. It has been
noted that because neighbors and friends die periodically, sur-
vivors are commonly very helpful to one another during the
bereavement process.

COORDINATION OF SERVICE AND TEAMWORK

Focusing on retirement housing and living arrangements opens
a broad window on the importance of teamwork in providing
appropriate care of retirees. Most private health care providers
will not have a range of health and social service providers. This
discussion may increase awareness among health providers and
perhaps alert patients to possible vulnerabilities when return-
ing home from a hospital stay. There are referral agencies,
area agencies on aging, senior centers, and other agencies and
groups – both private and governmental – that may help the
retired patient.

One advantage of living in a retirement community is that it
increases knowledge of community services. Retirement com-
munities have lectures, discussion groups, and postings that
increase health awareness, and some communities have orga-
nized “buddy systems” that function in many informative and
supportive ways to enhance information. Maintaining health
and enhancing recovery is more than an individual matter for
many.

SOCIAL SCIENCE RESEARCH FINDINGS

A major finding of recent retirement research is that this last
phase of life is not a uniform, simple model of sudden changes.
Many workers do retire in one sudden step but others seek and
find bridging jobs. The dynamics of changes in the economy,
in technology, and in the workplace have interrupted work for
many persons for short periods before retirement. Before that
final move to a retirement role, there are a variety of paths
that people follow as a result of choices, opportunities, or fate.
It is pertinent to note, “The experience of being an ex- of
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one kind or another is common to most people in modern
society.”10

The dynamics of role change continue as one grows older
in retirement. For some persons who retire healthy and active,
the path in retirement may be long and fulfilling. For others,
retirement is marked by the decline of an active retiree role to
that of the disabled or chronically ill. Some retirees may face
intermittent or continued health problems and practitioners
or clinicians will find retirees requiring the full panoply of
diagnosis and treatment.

The Health and Retirement Study is a nationally repre-
sentative sample of the older U.S. population who have been
reinterviewed several times.11 The 2000 survey asked people
how satisfied they were with retirement and 60% said it was
very satisfying, 32% considered it moderately satisfying, and
less than 8% said not at all satisfying.

These broad positive answers about retirement reflect the
confirming data of most researchers. They contradict the expec-
tations of early gerontologists, who thought that retirement
would have a great number of negative effects. These early
gerontologists thought that negative outcomes were related to
the loss of identity that had been defined by one’s occupation;
however, for many people, daily work was something that could
be given up without much psychic damage. There is a minor-
ity of persons for whom work is the major way they have an
identity, and retirement is definitely a negative situation for
them.

Many retirees define and experience retirement as differ-
ential disengagement. One might view differential disengage-
ment as a kind of universal social process, because most of life
is marked by changing roles, many of which are “forced” and
others chosen.12 Thus, disengaging from work is just another
shift in a series of role changes. Because work does occupy a
central demand on time and energy, its loss may be traumatic
for some. It must also be pointed out that many jobs are bor-
ing, overdemanding, and unpleasant, so giving up the work
role is a welcome end to this phase of life. Differential disen-
gagement also means that other roles may continue or expand
and fill the role space brought about by retirement. Differen-
tial engagement also occurs when new roles that are interesting
and attractive are taken on. These may involve travel, volunteer
work, family, or opportunity to spend more time at hobbies or
athletics.

Retirement may also have a salutary effect on some retiree’s
health for the daily demands and stresses of work stop.

Retirement researchers have also found that people who
have a more satisfactory retirement experience have generally
better health, higher income, and adaptive personality and a
strong social network. All of these factors foster a positive
adjustment to retirement and are supportive at all stages of life.
Retiree dissatisfaction is more apt to occur when retirement
occurs suddenly. Retirees who have anticipated and accepted
retirement in advance of its happening tend to cope better.
Formal retirement preparation programs, however, are limited.
There are many popular and available sources about retirement

and its financial implications for persons who are “planners.”
Generally, those who anticipate this new phase seek informa-
tion and talk to others about the personal experience of a retiree
and have a sharper definition of the retiree role and an easier
adjustment.

THE FUTURE OF RETIREMENT

Health professionals treating retirees will observe that they have
continuity of personality and coping styles that have been fol-
lowed for a half century. The social science findings about
adaptation to retirement summarized here can offer the practi-
tioner insight and some reassurance that an unadjusted retiree
is probably not the typical case.

Retirement has become institutionalized in American soci-
ety and accepted quite widely. The dynamic social and eco-
nomic contexts are undergoing changes for many Americans
however. Retirement income security is worrisome for many
and the changing and controversial health insurance milieu
is one that may be confusing and threatening to many older
Americans. The way in which prescription drugs are obtained
and paid for is another challenge that faces retirees and the
providers of health care.

Retirement now and for the foreseeable future will involve
increasingly diverse patterns. A major pattern is the increasing
inequalities in income and pensions.13 Health insurance may
or may not be carried over from one’s employment. Differing
age and sex patterns will also be involved, and finally there
will be different meanings attached to retirement as a social
institution.

Future retirees will probably face a more uncertain situ-
ation.14 A major issue will be whether retirement will be
as sustainable economically and politically as it has been in
the past. The worldwide shifts labeled globalization have had
major political and economic outcomes. Pension coverage has
shifted in the United States. The contribution arrangement has
been realigned and plans have moved from defined benefits
to defined contributions presenting the individual with more
choices and probably increased personal financial risks.15

When Social Security was created the retirement base was
portrayed as a three-legged stool: Social Security, a pension
from one’s employer, and private savings. For many in the
future there will be only a one-legged stool: Social Security
benefits.

As our society matures, it is hoped that health professionals
will have an understanding of the changing context in which
the retirees live and which is part of their thinking and behavior
as they move through the health care process.
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INTRODUCTION

Sexuality is an important part of health and quality of life and
thus is an important area for health care providers to address.
Although much has been written about sexuality in adolescence
and adults, relatively little information regarding sexuality in
older populations is available. With the aging of the baby boom
generation, different attitudes and mores regarding sexuality
are coming forward as a result of growing up in the “free love”
generation. In time, discussion of sexuality with older adults
is anticipated to be more direct, open, and often initiated by
well-informed patients.

At this time a number of fallacies regarding sexuality later
in life prevail. Many prefer to believe that sexuality in older
adults simply does not exist. Brogran notes, “there is a general
societal belief that old people are, or should be, asexual and a
false assumption exists that physical attractiveness depends on
youth and beauty.”1 Alternatively, sexuality in older adults is
considered a laughing matter. Comical cards and ones on old
age often give messages about physical weakness and failures
in sexual performance.2 Sexuality in older adults is sometimes
seen as something distasteful or disgusting with references to
“dirty old men” and “lecherous old women.” Although often
these fallacies of sexuality are held by youthful members of
society, perhaps just as often they are believed by older adults
themselves.3 It becomes apparent that the health care providers’
involvement in promoting health and well-being of older adults
through discussions of sexuality is often hindered by misinfor-
mation and misperceptions.

SEXUAL ACTIVITY

The sexual behaviors of older adults are not well studied. There
are both physical and emotional aspects to sexuality and the
desire for intimacy continues throughout life.4 Physical close-

ness can be expressed in many ways including holding hands,
hugging, kissing, mutual stroking, masturbating, oral sex, and
intercourse. Studies have shown that for older adults current
level of activity correlates with past sexual frequency and most
older adults desire more activity than what they have.5 Lack of
partners and lack of privacy are significant obstacles for sex-
ual expression. Adults living in age-segregated environments,
such as retirement communities, express more interest in sex-
ual activity and engage in sexual activity more often than their
cohorts who are not age segregated.6 Adults with partners are
much more likely than those without partners to engage in
interpersonal sexual activities such as kissing, hugging, oral sex,
and intercourse.6,7 Adults with partners express more emphasis
on having a satisfying sexual relationship, more frequent sex-
ual activity, and more sexual satisfaction overall.4,7 Some older
adults report that sex became more pleasurable and of greater
importance with age.4

Avis examined the impact of age and sex on sexual func-
tion and found that older women reported a cessation of sexual
relations due to a death of a spouse (36%), illness of a spouse
(20%), or a spouse’s inability to perform sexually (18%). Only
10% of the older women reported a cessation of sexual activ-
ity because of their own illness, loss of interest, or inability to
perform.8 Szwabo noted that as roles change within a relation-
ship, so can the sexual behaviors of the couple. If the wife has
assumed the caregiver “nursing” role, it may make sexual feel-
ings and expressions less intense as the spouse may be seen as a
patient rather than a sexual partner.9

Adults without partners appear to adjust their sexual expec-
tations and priorities. In one study it was noted that most
people reporting no importance of sex were found to have
no current partner and no anticipation of a partner in their
lifetime.4 Women aged 75 years and older are much less likely
than older men to have a partner (58% vs. 21%).7 In 1999, the
American Association of Retired Persons surveyed 1,382 people
45 years and older. In this study, across all age groups, sexuality
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was more important to men than women. Men had more fre-
quent sexual thoughts, feelings of sexual desire, and engaged in
self-stimulation more often than women. Contrary to popular
stereotypes, men’s satisfaction with their sex lives was related to
the romantic qualities of their partner and whether or not their
partner was perceived as sensitive to their moods and needs.
Women’s satisfaction was more related to their feelings that
their partner was imaginative about sex and exciting.7

BARRIERS TO TREATMENT

Several barriers to seeking treatment for sexual problems were
revealed in an interview study of 45 adults aged 50–92 years
old.10 Patients expressed a preference to consult a general prac-
titioner of similar age and sex with the goal of minimizing
embarrassment through discussing concerns with someone
likely to have had similar experiences themselves. It was also
noted that patient perceptions of providers’ attitudes toward
sexuality in later life may be a hindrance if perceptions exist
that older people are or should be asexual or access to treat-
ments included age-based rationing. In this study 97% said they
would discuss sexuality if the provider brought it up and 80%
stated a willingness to return for a designated sexual concerns
appointment.

Reasons for health care providers’ reluctance to initiate dis-
cussions about sexual concerns in the older population have
been noted.10 These include believing the myths and stereo-
types regarding the lack of sexuality in the older population,
fear that patients may be offended, and lack of confidence in the
ability to approach and discuss sexual issues. In a recent study
by Nusbaum, 68% of older women interviewed stated that the
topic of sexuality was never approached during office visits.15

The older women stated that they brought up the topic 22% of
the time, and only 10% of the time the physician initiated the
subject. Of those who discussed sexual issues, 94% reported
that the discussions were helpful. Nearly all older women in the
study, 97%, said that they would have discussed the topic had
the physician asked about any sexual concerns.

Both providers and patients may mistakenly attribute sex-
ual problems to “normal aging” and both may lack knowledge
about services and resources. As with many potentially sensitive
issues it appears that patients are waiting for their health care
providers to raise the topic. Providers can take measures to help
reduce the potential discomfort in dealing with sexual concerns.
These include maintaining a professional demeanor, display-
ing comfort with the topic, and remaining kind, empathic, and
understanding.15

INSTITUTIONALIZED ELDERLY

The institutionalized elderly face many additional obstacles in
meeting their sexual needs. Nursing homes are by design open,
public spaces. Lack of privacy is a significant barrier to sex-
ual expression. Lack of a partner is also very common and

solitary sexual expression may become a necessity. Although
nursing home residents are frail and functionally dependent,
sexual desire persists and the importance of noncoital sexuality
is increased. Sexual behaviors are often viewed by staff as prob-
lems and an asexual environment is promoted. Patients with
dementia raise additional concerns among staff and family such
as sexually disinhibited behavior and capability for consensual
sexual activity.16

SEXUAL RESPONSE CYCLE AND
COMMON DISORDERS

The sexual response cycle has four phases. The first phase,
desire, involves the brain and one’s interest in or urge for sex-
ual activity. The second phase, arousal, involves the vascular
system and the body’s response to stimulation. In men this is
primarily recognized by penile erection, and in women by vagi-
nal lubrication and genital engorgement. The peak of arousal
is referred to as plateau. The third phase, orgasm, involves the
spinal cord and perineal musculature. In this phase the body
experiences involuntary contractions of the pelvic muscles and
reproductive organs and men experience ejaculation of seminal
fluid. In the fourth phase, resolution, the body recovers from
orgasm with a physiological rest period.11

In 1966, Masters and Johnson’s landmark study of older
persons’ sexuality noted that natural aging leads to a need
for more time to engage in sexual activities. Advancing age is
associated with delayed arousal and a greater need for genital
stimulation, reduced penile rigidity and vaginal lubrication,
loss of the sensation of ejaculatory inevitability, and increasing
anorgasmia.12

Tables 55.1 and 55.2 outline sex-specific sexual response
cycle markers, changes with aging, and common disorders for
men and women. Whereas women experience menopause and
its impact on sexuality over a relatively short period of time,
men’s physiological changes are thought to occur over a longer
period of time with less awareness as change is occurring. The
physiological changes with age alone are insufficient cause to
cease sexual activity and for some these changes are felt to
enhance their sexual activity.

MISCONCEPTIONS REGARDING SEXUALLY
TRANSMITTED INFECTIONS

Age does not protect against sexually transmitted infections.
Sexually transmitted infections, including human immunod-
eficiency virus/acquired immunodeficiency syndrome (HIV/
AIDS), are indeed transmitted in the elderly population.
HIV/AIDS infection affects 65,000 Americans older than the
age of 50 years.13 Almost 27% of the overall HIV population in
the United States is older than the age of 50 years.14 Sexual con-
tact is the leading mode of transmission and accounts for more
than 60% of the diagnosed elderly cases of HIV. According to the
Centers for Disease Control and Prevention, AIDS cases among
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Table 55.1. Men

Sexual Response Cycle: Men Markers Changes with Aging Disorders

Desire: brain Desire/urge for sexual activity Testosterone decrease at 55+
years may affect libido

Affected by illness,
performance anxiety,
relationship problems

Arousal: vascular system Penile erection

Genital engorgement

Testes

Scrotum

Longer time for arousal (often
need physical stimulation),
erections less firm, sperm
production declines

Erectile dysfunction (most
common male dysfunction)

Plateau: (peak of arousal) Full penile erection

Testicular elevation and
swelling

Pre-ejaculatory fluid

Premature ejaculation

Orgasmic: spinal cord and
perineal musculature

Involuntary rhythmic
contractions of the pelvic
muscles, reproductive organs

Ejaculation of seminal fluid

Ejaculatory control improves,
fewer contractions per
orgasm, volume of ejaculate
decreased

Orgasmic disorder

Resolution: Subjective sense of relaxation
“Refractory period”

Physiologically extended
refractory period

Table 55.2. Women

Sexual Response
Cycle: Women Markers Changes with Aging Disorders

Desire: brain Desire/urge for sexual activity Unclear: theory of low
estrogen causing decreased
libido is being reconsidered

Affected by illness,
performance anxiety,
relationship problems

Hypoactive Sexual

Desire disorder

Arousal: vascular system Vaginal lubrication

Clitoral erection

Genital engorgement

Vulva

Vagina

Uterus

Breast changes

Less increase in breast size,
reduced elasticity of vaginal
walls, decreased vaginal
lubrication, less muscle
tension

Female sexual arousal disorder
(lack of lubrication/lack of
pleasure despite adequate
stimulation)

Note: often related to estrogen
deficiency

Plateau: (peak of arousal) Vasocongestion of outer third
of uterus, vagina

Elevation of uterus

Orgasmic: spinal cord and
perineal musculature

Involuntary rhythmic
contractions of the pelvic
muscles, reproductive organs

Fewer contractions per
orgasm, ability for multiple
orgasms may decrease

Orgasmic disorder (more
common in women than
men)

Resolution: Subjective sense of relaxation May have refractory period
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people older than 50 years have increased 22% since 1991, mak-
ing heterosexuals 50 years and older the most rapidly growing
AIDS population.15 Postmenopausal women are more suscep-
tible to the transmission of HIV because of atrophic changes in
the vaginal mucosa.13

Unfortunately, there are misunderstandings concerning
safer sex practices in the older population. HIV/AIDS is often
not acknowledged in the aging community because of the com-
mon misconception that older adults are not at risk, either
because they are in stable relationships or because they are no
longer sexually active. Nusbaum found that significantly few
women older than 65 years had concerns regarding safer sex,
sexually transmitted diseases, or HIV/AIDS.15 This correlates
with the misconception that the elderly are not an at-risk popu-
lation. Some physicians do not perceive the older adult as being
at risk for HIV and are less likely to test for the virus.14

Many older adults have been in long-term sexually monog-
amous relationships and may be unsure or unaware of the risks
of sexually transmitted diseases including HIV. With the loss
of a partner, the survivor may begin dating for the first time in
years and become at risk for exposure to HIV. Condom use for
other than protection from pregnancy is not the norm. Accord-
ing to the National Association on HIV Over Fifty (NAHOF),
HIV prevention programs are needed that encourage older
adults to take steps to protect themselves from HIV.17 In recog-
nition of the increasing prevalence of HIV, the Centers for Dis-
ease Control and Prevention issued a new guideline September
2006 advocating “in all health-care settings, screening for HIV
infection should be performed routinely for all patients aged
13–64 years.”18 According to Medicare guidelines, testing for
HIV is a covered benefit only if there is a documented risk
of exposure. In the absence of a documented AIDS-defining
or HIV-associated disease, sign or symptom, or documented
exposure to a known HIV-infected source, Medicare consid-
ers HIV testing a screening activity and does not cover it as a
benefit.19

COMMON MEDICAL CONDITIONS AND
SURGICAL PROCEDURES

A number of medical conditions contribute to sexual dysfunc-
tion and raise patient concerns regarding health consequences
of sexual activity. Medical conditions and their treatments may
negatively alter one’s perception of body image, create preoc-
cupation with concern of exacerbation of symptoms, reduce
exercise tolerance, and limit flexibility and positions of com-
fort. Tables 55.3 and 55.4 outline patient advice for common
medical conditions and common surgical procedures.19,20

SEX-SPECIFIC CONDITIONS

Erectile dysfunction (ED) is the most common disorder of
men’s sexual health. ED is defined as the recurrent inability to
attain or maintain a penile erection sufficient for sexual perfor-

mance. The prevalence of ED increases with age. In the Mas-
sachusetts Male Aging Study of 1,290 men aged 40–70 years,
the probability of severe ED tripled from 5.1% to 15%; the
probability of moderate ED doubled from 17% to 34%, and
the probability of mild ED remained constant at 17%.22 Many
medical conditions and their treatments contribute to the
development of ED. Common etiologies include diabetes mel-
litus, hypertension, cardiac disease, depression, and prostate
cancer.23 Treatment options are varied and include medica-
tions, penile implants, and vacuum devices. For most men
oral agents are the first-line treatment option for ED. Phos-
phodiesterase type 5 inhibitors, such as sildenafil citrate, are
the most commonly used, and they normalize erectile func-
tion in approximately 40% of men with severe ED and 79% of
men with mild ED.24 Side effects of these medications include
headache (17%), flushing (13%), and dyspepsia (8%), and they
should not be used by men taking nitrates.23 Intracavernosal
injection of vasoactive agents, such as papaverine hydrochlo-
rate and prostaglandin E1, are also effective. The most com-
monly reported side effect is penile pain (24%); some men
are averse to needle use. Intracavernosal therapy has a suc-
cess rate of 60%–70%.25 Intraurethral insertion of vasoactive
agents is an alternative. This approach is termed medicated
urethral system for erection and is successful approximately
44% of the time.26 Side effects include urethral irritation in
patients and some partners. Vacuum pump with constrictive
bands is a common alternative to medications. This method
often achieves an erection; however, patient satisfaction varies
between 27% and 74%.26 The vacuum pump requires some
skill and an understanding partner. Men receiving adequate
training report better satisfaction.23 Penile implants are gener-
ally reserved for those in whom alternatives were unsuccessful.
The operation requires destruction of the corpus cavernosus,
thus eliminating any future pharmacological treatments.23

SEX TOYS

Health care providers should develop a general awareness of
the types of sex toys that are commonly used and related health
care considerations. There are several reasons why a patient
may develop an interest in toys including lack of a partner,
reentering the dating scene, and interest in adding variety. The
patient may look to the health care provider for guidance in how
to use toys, validation that toy use is an acceptable practice, and
health risk education. In addition to these roles the physician
may need to assist with retrieval of misplaced or out of reach
equipment.

The following guidelines facilitate the safe use of toys. When
putting something in a body opening be aware that sharp,
breakable, and hard to hold on to objects can be problematic
and are discouraged from use. One should listen to his/her
body; pain is a good indicator to slow down, pull out, or explore
other options. Toys should be cleansed thoroughly between use
with soap and water and allowed to dry completely. When
cleaning porous materials (silicone, latex) a little bleach can be
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Table 55.3. Common Medical Conditions

Condition Advice and Information

Myocardial infarction ■ Abstinence often advised for 8–14 weeks although there is limited data to
support this practice

■ Duration of abstinence depends primarily on patient desire, general
fitness, conditioning

■ Ability to climb 1–2 flights of stairs is generally considered adequate
fitness for sexual activity

Angina ■ Late morning activity after a full night’s rest

■ Use of supine position to reduce exertion level

■ Creation of a relaxed atmosphere for sexual encounters

Heart failure exacerbation
with pulmonary edema

■ Abstain from sexual activity 2–3 weeks or until ability to climb 1–2 flights
of stairs is restored

Hypertension ■ No need to limit sexual activity

■ Be aware that antihypertensive medication and untreated hypertension
lead to erectile dysfunction in men; effects in women not well studied

Stroke ■ Sexual function may be impaired, desire is usually unaffected

■ If loss of desire is present, screen for depression

■ Physical stimulation can be focused on the unaffected side of the body

■ Pillows and headboards can be used for support

Emphysema and other
causes of shortness of
breath

■ Use intervals of rest

■ Select positions requiring limited exertion

■ Use oxygen as needed

Arthritis ■ Use general pain reduction approaches: exercise, rest, warm baths,
analgesics prior to exertion

■ Try different sexual positions to minimize joint pain

■ Use time of day when pain and stiffness are least severe

Diabetes mellitus ■ Sexual desire is unaffected

■ Male erectile dysfunction (ED) is 2–5 times more common than in
general population

■ For some men establishing good control of diabetes reestablishes potency

■ If diabetes is already well controlled, ED is likely irreversible, consider ED
management approaches

Depression ■ Sexual desire is affected

■ Treatment of depression restores sexual interest

added. Battery or electronically operated equipment should not
be completely submerged. A condom can be used on many toys
and will significantly facilitate cleanliness. Condoms should
always be changed between partners and when moving from
anus to vagina. Using a toy with only one individual, termed
dedicated use, is another effective strategy for safer sex toy use.

LUBRICANTS

There are many different lubricants available. Lubricants are
used with condoms, with toys, for masturbation, for anal sex,

and frequently in postmenopausal women for vaginal dryness.
When selecting a lubricant there are three main considerations:
the ingredients; the purpose; and reactions between the chem-
icals and the person, toys, and safer sex supplies. The three
main types of lubricants are: water based, silicone based and oil
based. Water-based lubricants are very popular because they
are safe to use with latex condoms and rubber toys. Advan-
tages include ease of cleaning, stain free unless color has been
added, nongreasy feel, and reactivation with water or saliva.
Silicone-based lubricants last a long time, do not dry out, and
small amounts are very effective. Limitations include difficulty
in cleaning, damage to silicone toys, and vaginal irritations and
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Table 55.4. Common Surgical Procedures

Condition Advice and Information

Hysterectomy ■ Abstinence advised 6–8 weeks to allow adequate wound healing

■ Women sensitive to cervical and uterine contractions during orgasm may notice the
loss of these sensations

■ Depression is common and may impair desire

Oophorectomy ■ Effects of decreased androgen, estrogen, progesterone not well studied

■ Sexual frequency is sometimes increased with removed fear of pregnancy

Mastectomy ■ Loss of desire occurs with embarrassment, perceived loss of femininity, fear of being
unattractive

■ Periodic depression common for 1–2 years post procedure

■ Rehabilitation programs encouraged for patients and partners to deal with
physical/psychological concerns and enhanced communication

Prostatectomy ■ Abstinence advised for 6 weeks to allow wound healing

■ Transurethral resection of prostate, used for benign prostatic hypertrophy, leads to
retrograde ejaculation and erectile dysfunction

■ Complete prostatectomy, used for prostate cancer, leads to erectile dysfunction in
60% or more

Orchiectomy ■ Psychological impact substantial; physical impairment of function limited

■ Counseling before and after surgery is highly advocated

infections. Oil-based lubricants are most often used for male
masturbation. Limitations include difficulty in cleaning, not
recommended for vaginal use, and damage to rubber toys and
latex condoms. Lubricants may have additives. Anal lubricants
may contain benzocaine as a desensitizing agent. Although
this may assist initiation of anal sex, caution is advised that
decreased sensation may increase injuries. Additives may also
include flavors and scents. Plain lubes taste mildly chemical and
slightly bitter. Edible lubricants are water based and often con-
tain glycerin. Patients should be advised that in warm, moist
environments such as the vagina, sugar promotes yeast and
bacterial infections. Lubricants also vary in consistency from
light liquids to heavy gels. Heavier lubricants are recommended
for anal sex. Patients are encouraged to test a small quantity of
lubricant for adverse reactions, especially if using for vaginal
intercourse.

COITAL POSITIONS

With advancing age, a number of factors may influence a
patient’s preference for coital positions. Considerations include
limited exercise tolerance, pain aggravated by certain positions,
and embarrassment related to medical devices (ostomy pouch)
or procedures (mastectomy, orchiectomy). The man on top
(missionary) position facilitates intimacy including talking,
hugging, kissing, eye contact, and close body contact. Touching
by the man is limited because he must hold himself up and pro-
longed activity may be physically challenging. Women may find

this position uncomfortable if the man is heavy. The woman on
top position facilitates intimacy for similar reasons. With the
woman in control of depth, speed, and rhythm of penetration,
a woman’s orgasm may be facilitated and pain with penetration
can be minimized. This position works well for partners of dif-
ferent heights. Prolonged activity may be physically challenging
for the woman. The sitting/kneeling position may be a desired
alternative for patients with abdominal bloating, discomfort,
or medical devices. Although some consider lack of eye contact
impersonal, this may be an advantage for those embarrassed
by altered body image. If this position is hard on the knees, use
of a chair may facilitate comfort. The rear entry (doggie-style)
position also facilitates touching, is easy on the muscles, and
requires less energy than those positions previously mentioned.
This position facilitates deep penile penetration and has lim-
ited eye contact. The side-by-side (spoons) position requires the
least amount of energy and is therefore useful for patients with
limited mobility or stamina. This position facilitates touch-
ing, close body contact, and slower encounters. With increased
time and less deep penile penetration, this position is useful for
patients with premature ejaculation.

Patients of all ages have concerns about sexuality; however,
many providers may not feel comfortable in talking about sex-
ual issues or even taking a sexual history, especially in their older
patient population. As the number of older adults continues to
increase, the health care providers’ responsibility to this seg-
ment of the population grows. Sexual activity is an important
component of quality of life, and sexually transmitted disease
is an important threat to health and well-being in all ages. It
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is imperative that the health care provider gain knowledge and
skill in discussing sexual issues and routinely provide the initia-
tive for conversations on these topics. The health care provider
at ease with handling sexuality issues allows older patients to
be more comfortable and open in their discussions.

REFERENCES

1. Brogan M. The sexual needs of elderly people: addressing the
issue. Nurs Stand. 1996;10:42–45.

2. Bytheway B. Ageism. Buckingham, UK: Open University Press;
1995.

3. Kessel B. Sexuality in the older person. Age Ageing. 2001;30:121–
124.

4. Gott M, Hinchcliff S. How important is sex in later life? The
views of older people. Soc Sci Med. 2003;56:1617–1628.

5. Ginsberg TB, Pomerantz SC, Kramer-Feeley V. Sexuality in older
adults: behaviours and preferences. Age Ageing. 2005;34:475–
480.

6. Weinstein S, Rosen E. Senior adult sexuality in age segregated and
age integrated communities. Int J Aging Hum Dev. 1988;27:261–
270.

7. AARP/Modern Maturity Sexuality Survey. Mod Maturity. 1999;
Sept/Oct: 57–69.

8. Avis NE. Sexual functioning and aging in men and women:
community and population-based studies. J Gender-Specif Med.
2000;2:37–41.

9. Szwabo P. Counseling about sexuality in the older person. Clin
Geriatr Med. 2003;19:595–604.

10. Gott M, Hinchcliff S. Barriers to seeking treatment for sexual
problems in primary care: a qualitative study with older people.
Fam Pract. 2003;20:690–695.

11. McKenzie LJ, Carson SA. Human sexuality and female sexual
dysfunction. In: Scott JR, Gibbs RS, Karlan BY, Haney AF, eds.
Danforth’s Obstetrics and Gynecology. 9th ed. Lippincott Williams
& Wilkins; 2003.

12. Masters WH, Johnson VE. Human Sexual Response. Boston:
Little, Brown and Co; 1966.

13. Wilson MM. Sexually transmitted diseases. Clin Geriatr Med.
2003;19:637–655.

14. Karpiak SE, Shipley RA, Cantor MH. Research on older adults
with HIV. New York: AIDS Community Research of America;
2006.

15. Nusbaum MR, Singh AR, Pyles AA. Sexual healthcare needs of
women age 65 and older. J Am Geriatr Soc. 2004;52:117–122.

16. Hajjar RR, Kamel HK. Sexuality in the nursing home. Part 1:
attitudes and barriers to sexual expression. J Am Med Dir Assoc.
2003;4:152–156.

17. National Association on HIV over fifty. Available at http://www.
hivoverfifty.org. Accessed October 21, 2007.

18. Branson BM, Handsfield HH, Lampe MA, et al. Revised Recom-
mendations for HIV Testing of Adults, Adolescents, and Pregnant
Women in Health-Care Settings. MMWR. 2006;55(RR14):1–17.

19. NCD for Human Immunodeficiency Virus (HIV) Testing
(Diagnosis). Available at http://www.viahealth.org/documents/
laboratory%20forms/manual0708HIVdiagnosis.pdf.

20. “Chapter 114 Sexuality” In: Beers MH, Berkow R, eds. Merck
Manual of Geriatrics. 3rd ed. New Jersey: Merck Laboratories;
2000.

21. Morley JE, Tariq SH. Sexuality and disease. Clin Geriatr Med.
2003;19:563–573.

22. Johannes CB, Araujo AB, Feldman HA, et al. Incidence of erectile
dysfunction in men 40 to 69 years old: longitudinal results from
the Massachusetts Male Aging Study. J Urol. 2000;163:460–463.

23. Morales A. Erectile dysfunction: an overview. Clin Geriatr Med.
2003;19:529–538.

24. Seftel A. From aspiration to achievement: assessment and non-
invasive treatment of erectile dysfunction in aging men. J Am
Geriatr Soc. 2005;53:119–130.

25. Tariq SH, Hallem U, Omran ML, et al. Erectile dysfunction:
etiology and treatment in young and old patients. Clin Geriatr
Med. 2003;19:539–551.

26. Mulligan T, Reddy S, Gulur PV, et al. Disorders of male sexual
function. Clin Geriatr Med. 2003;19:473–481.



56
The Elderly, Their Families, and Their Caregivers

Susan Mockus Parks, MD, Laraine Winter, PhD

The extraordinary projected growth in the elderly population
has prompted concern both about their care and about the
impact the provision of that care will have on society. In 1900
only 4.1% of the population was 65 and older and only 0.2%
was 85 and older. By 2050 an estimated 20.7% will be at least
65 years old and 5.0% at least 85.1 Thus, the population aged
65 or older increased from approximately 3 million in 1900
to nearly 35 million in 2000 and is projected to reach nearly
90 million in the year 2060.2

Families are the most important providers of care for elderly
people, with primary caregivers most likely to be immediate
family.3 In fact, 78% of adults receiving care at home rely
exclusively on care from family members.4 It is estimated that
9.4 million people in the United States are providing care
to a relative or friend with a chronic health problem.4 The
importance of the family support system on the well-being of
patients has been recognized for almost 4 decades. The families
who provide such care have been called one of society’s great
assets.5

Seventy three percent of caregivers are spouses or children.2

Adult daughters make up 29% of caregivers and wives another
23%.2 Thus, the overwhelming majority of family caregivers
are women. Because most elderly men are married and most
elderly women are not, men tend to have a spouse for assistance
whereas women do not. Thus, husbands constitute only 13%
of caregivers.1

Despite concerns about the continuing availability of fam-
ily caregivers in the future, the demographic trend described
by Himes’ 1992 study is reassuring, at least for the next two
decades.6 The cohort now in old age or entering it consists
of parents of the baby boom generation. This is a group for
whom childbearing was extremely common, and most families
had more than one child. Decreases in child mortality have
also contributed to the availability of caregivers for this cohort.
Thus, the majority of the elderly consists of people with adult

children, and the great majority will have a child available for
support in 2010.6

Future cohorts of elderly people, however, may have a differ-
ent experience, based on trends in the structure of the American
family. In 2002, only 7% of U.S. households fit the definition of
the traditional family, with the husband working in the labor
force and the wife at home. Household structure has been
altered especially by trends in marriage and fertility. Divorce
is a particular concern because of its potential to undermine
affective bonds between parents and children, especially fathers
and children.7 Future cohorts of older adults may therefore be
less able to rely on spouses and children.2

Chronic conditions increase the risk of functional limita-
tions that threaten independence and increase dependence on
family caregivers. In 2000, more than 100 million Americans
had a chronic condition, with that number expected to increase
to 158 million by 2040. Chronic conditions are more disabling
for the elderly than for younger adults. Nearly 45% of older
adults are functionally limited as a result of chronic conditions,
the most common being arthritis, hypertension, hearing loss,
heart disease, and cataracts.2

Trends in disability are encouraging, however. Surveys have
consistently documented declines in disability and improve-
ments in instrumental activities of daily living and function
in the elderly population.8 Lower rates of disability portend a
better quality of life, greater independence for elders, and lower
demands on families and government programs.

CAREGIVING AND CAREGIVER BURDEN

Nevertheless, even in the best-case scenarios of improving
health, decreasing disability, and available family caregivers, the
projected increase in the older adult population will inevitably
place demands on both American families and government
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programs for the elderly.2 The cohort of family caregivers –
defined as people who live with and care for a relative with
physical or cognitive limitations – in the United States will
continue to increase. A wide variety of physical and cognitive
disabilities affecting the elderly can require the assistance of
a caregiver, including dementias, advanced cancers, and end-
stage congestive heart failure.

The term “caregiver burden” was coined in the early 1980s.
It has been defined as the “physical, emotional, social, and
financial toll of providing care,”9 or the extent to which care-
givers perceive their emotional or physical health, social life,
and financial status as suffering as a result of caring for their
relative.10 The term is used in both the medical and lay commu-
nities to describe the stress felt by those in the caregiving role.

Despite the abundant literature on caregiver burden, some
authors think that the term caregiver burden is too broad in
trying to encapsulate the stresses associated with this role. In
addition, the degree of physical and emotional stress associ-
ated with caregiving is very individualized. Thus, we will out-
line individual components of health and well-being that are
affected by caregiving.

IMPACT OF CAREGIVING

Family caregiving and its effects on health and well-being have
been topics of a large body of research since the term was intro-
duced. Some caregivers report high satisfaction with their role.
Work by Donelan found that 89% of caregivers feel appreci-
ated by their care recipient and 71% report that the relationship
between them and their care recipient has improved.11

Nevertheless, caregiving has well-documented negative
effects on mortality, morbidity, and emotional and financial
well-being. Higher caregiver burden has been associated with
multiple ill effects on the caregiver, the care recipient, and the
family as a whole.

Becoming a caregiver can have a significant economic and
lifestyle impact.12 Many caregivers are forced to leave their
jobs to provide adequate care for their relative. This can have
far-reaching effects on caregivers’ financial status and sense of
worth. Likewise, many caregivers feel a sense of isolation as
their new role does not allow them the time to participate in
social or self-care activities. Marital and family conflict may
also emerge from the stress of providing care.13

The health impact of caregiving has been well studied and
widely reported. A landmark study by Shultz and Beach5 doc-
umented increased mortality, especially in spousal caregivers.
In this study, spousal caregivers who experienced burden had
a 63% higher mortality rate compared with caregivers who
did not experience burden during a 4-year study period.5 More
recent work has determined that mortality rates after the hospi-
talization of a spouse varied according to the diagnosis requir-
ing admission.14 The highest mortality rates among both men
and women spousal caregivers occurred when hospitalization
was for psychiatric disease or dementia.14

Many caregivers experience symptoms of depression and
anxiety. Studies have found that the incidence of depression
among caregivers ranges from 31% to 46%.15–17 A large epi-
demiological study in Ontario, California revealed an increase
in any psychiatric diagnosis among caregivers compared with
noncaregivers, 20.6% compared with 14.9%.18 Specifically for
anxiety disorders, the increase among caregivers was 17.5%
compared with 10.9% for noncaregivers.18 The only cate-
gory not higher among caregivers was substance abuse.18 Two
other studies showed equal or less alcohol use among care-
givers.15,19

Caregiving burden is also associated with increased risk of
institutionalization of the care recipient.20 Institutional place-
ment is more closely associated with family support system
collapse rather with the patient’s own health deterioration.21

Also, increased use of formal in-home services is seen in cases
of high caregiver burden.20

Because caregiving is often a protracted experience and the
health conditions that afflict relatives have changing trajecto-
ries, caregiving has been conceptualized as a career.12 Some
researcher have investigated psychological trajectories in the
caregiving career, documenting decreasing sense of mastery
and competence among many family caregivers.22,23

IDENTIFYING FAMILY CAREGIVERS
AND ASSESSING BURDEN

Family caregivers have long been recognized as “hidden
patients.”25 Therefore, assessment of their physical and mental
health status represents an emerging topic in the health care lit-
erature. It has been suggested that primary care physicians are in
the unique position to discover patients who may be in the care-
giving role by asking about caregiving during a social history.26

Caregivers, however, have multiple other entry points into the
health care community, such as when applying for social ser-
vices. The best time and place for caregiver assessment has been
debated; however, it is universally agreed on that some form
of caregiver assessment is a good practice. An expert panel on
caregiving, the National Consensus Development Conference
for Caregiver Assessment: Translating Research into Policy and
Procedure, was assembled in 2005 and developed a consensus
report on caregiver assessment. Their recommendations were
extensive but included identification, assessment of stressors,
and current and needed resources.28 One author described
some of the outcomes of caregiver assessment as maintain-
ing caregivers’ health and well-being, preventing social isola-
tion of caregivers, and providing appropriate support to care-
givers.27

Researchers have developed several instruments with which
to describe and quantify the degree of burden felt by caregivers.
One such instrument, the Zarit Burden Interview, has become
widely used by researchers studying caregivers.29 Although this
questionnaire was developed for research purposes, primary
care providers should screen their patients for the overall degree
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Table 56.1. Screening Questions for Health Care Providers to
Assess Degree of Caregiver Burden

Are you taking care of a relative at home?

Do you feel that you are currently under a lot of stress because of
your caregiving responsibilities?

Are there family or friends who help you care for your loved one?

Do you have time to take care of yourself on a daily basis?

of burden perceived by their patients who are caring for a
relative.

Health care providers should screen patients for depression
if they are providing care to a relative. The 15-item Geriatric
Depression Scale is a useful clinical tool for elderly caregivers;24

however, simply asking, “are you often sad or blue?” is also an
effective screening question.

Table 56.1 gives health care providers sample screening
questions to quickly identify caregivers and assess for burden
in their patients.

SUPPORT FOR FAMILY CAREGIVERS

A variety of support services are available to assist caregivers,
including information and assistance services, technology
(including assistive devices and home modifications), educa-
tion and training, support groups and counseling, respite care,
and financial support.4 There is evidence that support groups
can improve the psychological well-being of caregivers.30 Some
evidence suggests that support groups can be most beneficial

when they have an educational focus, such as helping with
behavior management issues for those caring for a loved one
with dementia.31 Other benefits of support groups include
sharing difficult issues, sharing coping strategies, and lessening
the feelings of isolation.4 Respite services provide family care-
givers with much needed rest from their caring responsibilities.
Respite can be provided either inside or outside the home.
Adult day care programs are considered a form of respite care.
Such care has been shown to have a varied effect on caregiver
burden.32–34

Financial support may have a profound effect on those in
the full-time caregiving role. Currently, the state of California
offers a caregiver support program.4 On the federal level, the
National Family Caregiver Support Program (NFCSP) exists
under the Older Americans Act Programs administered by the
Administration on Aging and the state and local aging agencies.
The NFCSP had its first year of funding in 2001. This program is
earmarked for caregivers of those 70 years and older to provide
information about existing services, assistance to access these
services, counseling, support groups and training around issues
of problem solving, respite care, and other services such as home
modification.4 In 2002, the NFCSP provided information on
services to 4 million people, counseling to 182,000 people, and
respite services to 76,000 people.35 Table 56.2 details national
resources for caregivers.

CROSS-CULTURAL PERSPECTIVES

Caregiving experiences vary across different countries and
cultures. Recent work by Belle et al. has shown that a

Table 56.2. Caregiver Resources

Name Phone No. Web Address Description

Family Caregiver Alliance 800–445-8106 www.caregiver.org National caregiver support
organization. On-line support
groups available.

National Area Agencies on Aging
(AAA)

Eldercare locator 800–677-1116 www.eldercare.gov Links to local AAAs. Assist with
insurance issues, legal issues, etc

Alzheimer’s Association 800–272-3900 www.alz.org Information specific to caring for
people with dementia.

Meals-on-Wheels Association of
America

703–548-5558 www.mowaa.org Links people to their local
Meals-on-Wheels and other
nutritional support programs.

Medicare 800–633-4227 www.medicare.gov Assistance with insurance
coverage issues, Medicare D
programs, etc.

American Association for Retired
Persons (AARP)

888–687-2277 www.aarp.org Section on Web site on caregiver
health, legal issues, and
long-distance caregiving

National Family Caregiver
Support Program of the
Administration on Aging

Links by Eldercare locator
800–677-1116 or through Family
Caregiver Alliance at
800–445-8106

www.aoa.gov Information for caregivers
including individual counseling,
training, and respite options
usually managed through AAAs
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multicomponent intervention improves quality of life and
depression among caregivers across different ethnic and racial
groups within the United States.36 Outside the United States,
some cultures consider family caregiving as a key component of
their long-term care. Germany, Australia, and the United King-
dom are examples of countries where caregivers are considered
integral to the functioning of their long-term care systems. Leg-
islation has dictated this. In other cultures, however, caregiving
is considered the cultural norm. The provision of care by fami-
lies is expected, not considered the exception. In those societies,
nursing homes are few and families provide care to their elder
relatives in the home setting.

As our country faces an enormous increase in the number
of older Americans, the role of family caregivers will become
increasingly important. It is the role of many health care profes-
sionals, especially primary care physicians, to identify people
in the caregiving role and to screen for caregiving stress or
burden. It is likewise important to screen for health effects
including depression, anxiety, and substance abuse. It is also
key to link caregivers to local resources. These include the area
agencies on aging, the Alzheimer’s Association, support groups,
individual counseling, respite services, and adult day services.
Occupational and physical therapy may also be useful services
for family caregivers of frail or demented elders. Caregivers
should also be assisted in applying for services through avail-
able financial resources, especially through the NFCSP or other
organizations that exist in most communities.
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INTRODUCTION

According to estimates from the Institute of Medicine, 44,000–
98,000 patients die in U.S. hospitals annually because of injuries
sustained because of errors. Unsafe and inadequate care in other
settings such as physician offices, emergency departments, and
nursing homes compounds the problem. This chapter will
review three systematic approaches to preventing errors in the
care of the elderly:

1. Improving coordination of care, especially during transi-
tions of care

2. Reducing medication errors through improved guidelines
and practices for prescribers, nurses, and pharmacists, and
systems for tracking and reporting medication errors

3. Health information technology (IT), including computer-
ized alerts and reminders and decision support systems,
and electronic health records (EHRs).

COORDINATION DURING TRANSITIONS OF CARE

Problem

The Joint Commission on Accreditation of Healthcare Organi-
zations (November 1999 Institute of Medicine [IOM] Report)
reports that communication issues were the root cause of
approximately 65% of the 2,966 sentinel events identified from
1995 to 2004,1 and approximately 64% of the 3,548 sentinel
events reported by 2005.2

“Hand-offs,” or transfers of patient care, are inevitable in
health care. Home to facility, facility to facility, shift to shift,
caregiver to caregiver intensive care and emergency department
transfers or procedure back to floor and visa versa, and facility
to home and/or home care are some examples of occasions
when effective communication is critical or crucial to ensure
that safe care is rendered. The potential for error then because of

missed communication is multiplied when dealing with a geri-
atric population struggling with the complexities of comorbid
disease conditions and health care treatments, confusing med-
ical jargon, and the fear that can be associated with unfamiliar
surroundings.

Changes in how medical care is delivered impact continuity
and coordination of care. For instance, the recent mandate by
the Accreditation Council of Graduate Medical Education of
an 80-hour work week for residents necessitates more frequent
sign-off of patients from one caregiver to another. The short-
age of nurses and the use of temporary staff are other factors
that may result in increased hand-offs to individuals who are
unfamiliar with particular patients. Care fragmentation and
the complexity of care pose a challenge for the medical com-
munity. This challenge is being addressed by governmental and
regulatory agencies and is being met by the physicians, nurses,
and organizations that provide care to patients.

Organizational Response – Progress Toward a Solution

The National Patient Safety Goals required by The Joint Com-
mission on Accreditation of Healthcare Organizations in 2006
introduced a new element under the requirements for Goal
2: Improve the effectiveness of communication among care-
givers – 2e: Implement a standardized approach to “hand-off”
communications, including an opportunity to ask and respond
to questions.3 In terms of Implementation Expectations: The
following are attributes of effective ‘hand off’ communi-
cations.

■ Hand offs are interactive communications allowing the
opportunity for questioning between the giver and receiver
of patient/client/resident information.

■ Hand offs include up-to-date information regarding the
patient’s/client’s/resident’s care, treatment and services,
condition and any recent or anticipated changes.

577
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■ Interruptions during hand offs are limited to minimize the
possibility that information would fail to be conveyed or
would be forgotten.

■ Hand offs require a process for verification of the received
information, including repeat-back or read-back, as appro-
priate.

■ The receiver of the hand off information has an oppor-
tunity to review relevant patient/client/resident historical
data, which may include previous care, treatment and ser-
vices.4

These basically address the who, what, where, and when of
patient communication.

On July 20, 2006, the Center for Medicare and Medicaid
Services (CMS) issued a response to the IOM report about iden-
tifying and preventing medication errors. Among the standards
introduced by CMS was “working with local Quality Improve-
ment Organizations (QIOs) to use medication reconciliation
and focus on the reliability of transfers and hand-offs from one
care setting to another.”5 Broad standards such as this provide
an atlas rather than a road map for organizations to reach the
quality destination or desired outcome. Organizational leader-
ship must encourage collaborations with QIOs, local organiza-
tions struggling with the same issues, and national programs
publishing possible “solutions.”

The National Committee for Quality Assurance (NCQA)
provider evaluation program, Physician Practice Connections,
recognizes and rewards physician practices that use information
systematically to enhance the quality of patient care.6 Theoret-
ically an interoperable EHR would provide a transparent and
comprehensive view of a patient’s health record/history. NCQA
realizes the importance of communication to facilitate continu-
ous, coordinated care across the health care continuum. NCQA
evaluates standards that cover:

■ Enabling patients to communicate with and access the prac-
tice easily

■ Using systems to track patients, their treatments, and con-
ditions

■ Managing patients’ care proactively over time
■ Supporting patients’ self-management of their health
■ Using electronic prescribing tools
■ Tracking and following up laboratory and imaging tests
■ Tracking and following up referrals
■ Measuring performance and working to improve care
■ Updating to interoperable electronic systems.

Programs that reward health care providers for providing
safe care such as the Bridges to Excellence Coalition utilize
Physician Practice Connections as a performance assessment
measure.6

So, what is being done at the organizational level? How can
these standards/recommendations be put into practice? Can
we measure effectiveness? Finally, can we motivate patients to
be active participants in their care? The University Health-
System Consortium, an organization composed of representa-

tives from academic medical centers across the country, pools
data and addresses quality and safety issues that medical cen-
ters are facing nationwide. Organizations such as this strive to
provide road maps for implementation that can be adopted
at the facility level. The University HealthSystem Consortium
develops best practice recommendations that can be reviewed
and adopted by members of the consortium. In addition,
organizations have published information that chronicles the
implementation of various methods to improve communica-
tion. Standardized, electronic, and team oriented are adjectives
used to describe techniques aimed at standardizing communi-
cation.

What are the elements necessary to provide the framework
for an effective transfer of patient care? Information shared
must be accurate and timely delivered in an atmosphere with
minimal distractions and an opportunity for questions. There
is no easy answer, but by utilizing data from the electronic
medical record for demographics and laboratory and test results
supplemented by an interactive piece for sign-out notes and
augmented with face-to-face time is a reasonable place to start.

One communication technique, Situation-Background-
Assessment-Recommendation or SBAR provides a framework
for communication between members of the health care
team about a patient’s condition. The acronym is an easy-to-
remember, concrete mechanism useful for framing any conver-
sation, especially critical ones, requiring a clinician’s immediate
attention and action. This technique was developed by Michael
Leonard, physician leader for patient safety, along with col-
leagues Doug Bonacum and Suzanne Graham at Kaiser Perma-
nente of Colorado. It can be downloaded from the Institute for
Healthcare Improvement website, which provides resources for
the improvement of health care.7

Several hospitals are addressing this issue and have pub-
lished studies documenting their experience. At the University
of Washington, a group of 28 residents, representing eight ser-
vices, participated in the design of a computerized resident sign-
out system. “Accuracy, flexibility, and portability were identi-
fied as key elements by the design team.”8 In February 2003, at
the Jacobi Medical Center (Bronx, NY) internal medicine res-
idents began using a computerized sign-out program that had
been incorporated into the computerized medical record. It was
recognized by physicians and nurses on a medicine ward that
communication between nurses and house staff was getting
in the way of patient care. The hospital started a pilot study
to explore the potential benefits of offering inpatient nurses
access to the sign-out program. Nurses were able to print out
the sign out sheet to utilize this information in planning care
and at the end of shift report. The nurses reported increased
job satisfaction and an increased ability to care for patients sec-
ondary to increased understanding of the rationale for admis-
sions and increased communication among house staff.9 The
Veterans Affairs Medical Center in Massachusetts published a
study that evaluated the impact of a computerized sign-out pro-
gram after a 4-month implementation period. They concluded
that house staff are willing participants in efforts to measure
and improve the quality of health care and the intervention may
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have reduced the risk for medical injury associated with dis-
continuity of inpatient care.10

A recent report by the IOM11 addresses the need for sys-
tems for rewarding quality measurement and public reporting
of quality measures by providers. Additionally, the IOM rec-
ommendations focus on the critical importance of two qual-
ity improvement approaches emphasized in this chapter. First,
the significance of care coordination is addressed in an IOM
recommendation: “Recommendation 8: CMS should design
the Medicare pay-for-performance program to include com-
ponents that promote, recognize, and reward improved coor-
dination of care across providers and through entire episodes
of illness. Thus, CMS should 1) encourage beneficiaries and
providers to identify providers who would be considered their
principal responsible source of care, and 2) pay for and reward
successful care coordination that meets specified standards for
providers who take on that role.”

Exercise

Have someone read the following paragraph to you in a crowded
cafeteria or restaurant without the opportunity to ask ques-
tions

An 84-year-old female patient, A.P., transferred from an
extended care facility s/p fall with complaints of dizziness.
Co-morbidities include: non-insulin dependent diabetes melli-
tus, hypertension, hypercholesterolemia, osteoporosis, early senile
dementia. Current medications include: Glucophage 850 mg tid,
hydrochlorothiazide 25 mg bid, Captopril 25 mg qday, Simvas-
tatin 10 mg qday, Raloxifene 60 mg qday, and ASA 81 mg qday.
Fall not witnessed by staff. No fractures per x-ray, bruising on
lower spine. Cat scan negative for bleed. Most recently, a GI virus
had been diagnosed in approximately 40% of the residents at
the extended care facility although patient did not present with
signs and symptoms of GI distress. Prior to this incident patient
required minimal assistance with ADLs including encouragement
to po feed. Mrs. P’s Glucophage had recently been increased to tid
dosing from 500 mg bid and her roommate of 2 years had trans-
ferred to a facility in another state 2 days prior to the fall.

Several hours later confer with your notes and look at the
following questions:

1. Do you have all of the information recorded?
2. Theoretically, is all the information you need to care for

this patient provided in this blurb?
3. What questions does this generate?
4. Could you organize this into a template?

PREVENTING MEDICATION ERRORS

Introduction

Due to advancements in health care and technology, people in
the United States are remaining healthier and living longer. Cur-
rently, the approximately 36 million individuals aged 65 years
or older represent 15% of the total U.S. population.12 Because

the frequency of acute and chronic illness increases with age,
the elderly receive disproportionate amounts of medications
compared with the general public, consuming nearly 33%
of all prescription medications and 40% of over-the-counter
medications.12 In 2003, approximately 50% of all seniors and
70% of those with more than three chronic conditions were
consuming more than five prescription medications a day.13

According to a report published by the IOM14 in July 2006,
1.5 million U.S. patients are harmed or killed each year because
of medication errors. The report states that a) on average, a
patient hospitalized in the United States will experience at least
one medication error per day, and b) each year, medication
errors cause at least 400,000 preventable injuries and deaths
in hospitals, more than 800,000 in nursing homes and long-
term care facilities, and more than 530,000 among Medicare
beneficiaries treated in outpatient settings.14

Medications are unquestionably a vital and cost-effective
component of the health management of seniors. They play an
essential role in improving an older adult’s health status and
overall quality of life. Given the elderly’s large consumption
of medications, decline in physiological function due to aging
and various comorbidities, it is not surprising that they are at
greater risk for experiencing an adverse drug event (ADE) or
medication error.

Medication Errors: Definition

According to the National Coordinating Council for Med-
ication Error Reporting and Prevention ([NCCMERP]
www.nccmerp.org/aboutMedErrors.html) a medication error
can be defined as follows:

A medication error is any preventable event that may
cause or lead to inappropriate medication use or patient
harm while the medication is in the control of the health
care professional, patient, or consumer. Such events
may be related to professional practice, health care
products, procedures, and systems, including prescrib-
ing; order communication; product labeling, packag-
ing, and nomenclature; compounding; dispensing; dis-
tribution; administration; education; monitoring; and
use.

Medication errors are the result of multidisciplinary and
multifactorial sources. Errors result from lack of knowledge,
poor performance, or system failure. The Institute for Safe Med-
ication Practices (ISMP) identifies the following areas as poten-
tial causes of medication errors (ISMP Website, www.ISMP.org.
Accessed October 26, 2006; Jackson MA, Reines WG. A Sys-
tematic Approach to Preventing Medication Errors. Available
at: www.uspharmacist.com. Accessed September 29, 2006):

■ Failed communication
■ Poor drug distribution practices
■ Complex or poorly designed technology
■ Access to drugs by nonpharmacy personnel
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Table 57.1. Types of Medication Errorsa

Type Definition

Prescribing error Incorrect drug selection (based on indications, contraindications, known allergies, existing
drug therapy, and other factors), dose, dosage form, quantity, route, concentration, rate of
administration, or instructions for use of a drug product ordered or authorized by physician
(or other legitimate prescriber); illegible prescriptions or medication orders that lead to errors
that reach the patient.

Omission errorb The failure to administer an ordered dose to a patient before the next scheduled dose, if any.

Wrong time error Administration of medication outside predefined time interval from its scheduled
administration time (this interval should be established by each individual health care facility).

Unauthorized drug errorc Administration to the patient of medication not authorized by a legitimate prescriber for the
patient.

Improper dose errord Administration to the patient of a dose that is greater than or less than the amount ordered by
the prescriber or administration of duplicate doses to the patient.

Wrong dosage-form errore Administration to the patient of a drug product in a different dosage form that ordered by the
prescriber.

Wrong drug-preparation error f Drug product incorrectly formulated or manipulated before administration.

Wrong administration-technique errorg Inappropriate procedure or improper technique in the administration of a drug.

Deteriorated drug errorh Administration of a drug that has expired or for which the physical or chemical dosage-form
integrity has been compromised.

Monitoring error Failure to review a prescribed regimen for appropriateness and detection of problems, or
failure to use appropriate clinical or laboratory data for adequate assessment of patient
response to prescribed therapy.

Compliance error Inappropriate patient behavior regarding adherence to a prescribed medication regimen.

Other medication error Any medication error that does not fall into one of the previously predefined categories.

a The categories may not be mutually exclusive because of the multidisciplinary and multifactorial nature of medication errors.
b Assumes no prescribing error. Excluded would be 1) a patient’s refusal to take the medication or 2) a decision not to administer the dose

because of recognized contraindications. If an explanation for the omission is apparent, that reason should be documented in the
appropriate records.

c This would include, for example, a wrong drug, a dose given to the wrong patient, unordered drugs, and doses given outside a stated set of
clinical guidelines or protocols.

d Excluded would be 1) allowable deviations based on preset ranges established by individual health care organizations in consideration of
measuring devices routinely provided to those who administer drugs to patients or other factors such as conversion of doses expressed in
the apothecary system to the metric system and 2) topical dosage forms for which medication orders are not expressed quantitatively.

e Excluded would be accepted protocols that authorize pharmacists to dispense alternate dosage forms for patients with special needs as
allowed by state regulators.

f This would include, for example, incorrect dilution or reconstitution, mixing drugs that are physically or chemically incompatible, and
inadequate product packaging.

g This would include doses administered 1) via the wrong route (different from the route prescribed), 2) via the correct route but at the
wrong site, and 3) at the wrong rate of administration.

h This would include, for example, administration of expired drugs and improperly stored drugs.

■ Workplace environmental problems that lead to increased
job stress

■ Dose miscalculations
■ Lack of patient information
■ Lack of patients’ understanding of their therapy

Medication errors may be committed by any members of
the health care team, including pharmacists, physicians, nurses,
supportive personnel, students, clerical staff, pharmaceutical
manufacturers, patients and their caregivers, and others.
Although the outcomes of many errors may be minimal, some

result in serious morbidity or mortality (ASHP Guidelines
on Preventing Medication Errors in Hospitals. Available at:
www.ashp.org/bestpractices/MedMis/MedMis Gdl Hosp.pdf.
Accessed September 29, 2006).

Table 57.1, adapted from the ASHP Guidelines on Prevent-
ing Medication Errors in Hospitals, highlights various types
of medication errors including prescribing errors, dispensing
errors, and medication administration errors. Although this
list has been compiled to apply to an inpatient hospital set-
ting, many of the errors are applicable to other practice set-
tings.
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Table 57.2. Recommendation to Enhance Accuracy of Prescription Writing: Dangerous
Abbreviations

Abbreviation Intended Meaning Common Error

U Units Mistaken as a zero or a four (4) resulting in overdose.
Also mistaken for “cc” (cubic centimeters) when
poorly written.

μg Micrograms Mistaken for “mg” (milligrams) resulting in an
overdose.

Q.D. Latin abbreviation for every day The period after the “Q” has sometimes been
mistaken for an “I” and the drug has been given
“QID” (four times daily) rather than daily.

Q.O.D Latin abbreviation for every
other day

Misinterpreted as “QD” (daily) or “QID” (four times
daily). If the “O” is poorly written, it looks like a
period or “I.”

SC or SQ Subcutaneous Mistaken as “L” (sublingual) when poorly written.

TIW Three times a week Misinterpreted as “three times a day” or “twice a
week.”

D/C Discharge; also discontinue Patient’s medications have been prematurely
discontinued when D/C, (intended to mean
“discharge”) was misinterpreted as “discontinue,”
because it was followed by a list of drugs.

HS Half strength Misinterpreted as the Latin abbreviation “HS”
(hours of sleep).

cc Cubic centimeters Mistaken as “U” (units) when poorly written.

AU, AS, AD Latin abbreviation for both ears;
left ear; right ear

Misinterpreted as the Latin abbreviation “OU” (both
eyes); “OS” (left eye); “OD” (right eye)

IU International Unit Mistaken as IV (intravenous) or 10 (ten)

See the full Council Recommendation, Recommendations to Enhance Accuracy of Prescription Writing
c© 1998–2006 National Coordinating Council for Medication Error Reporting and Prevention. All Rights
Reserved. Used with permission.

Beers Criteria

Inappropriate prescribing has been reported as the most
prominent cause of ADEs.15 One study reported that 17%
of all hospital admissions by elderly patients were the result
of ADEs.15 Beers and colleagues published an explicit list
of criteria in 1991 in an attempt to create structure regard-
ing appropriate prescribing for the elderly. This list defines and
identifies medications and classes of medications that should
be avoided and has become the most widely used consensus cri-
teria for appropriate medication use in the elderly.16 This list of
medications was established by an expert consensus panel and
has been updated twice (1997 and 2003) since its inception.16,17

According to the Beers criteria, potentially inappropriate med-
ications are defined as drugs that are ineffective, pose unneces-
sarily high risks for patients, or are available in safer alternative
forms.17–19

At the point of prescribing, it is important to avoid using
medications that may be inappropriate in the elderly. Reliance
on the Beers criteria can help guide use of medications associ-

ated with the least risk for an older adult. Chapter 5, Appro-
priate Use of Medications in the Elderly, addresses the Beers
criteria in more detail.

Recommendations for Preventing Medication Errors

Various national organizations such as the IOM, the ISMP, the
ASHP, and the Food and Drug Administration (FDA) have each
published guidelines and recommendations for the prevention
of medication errors. All of these guidelines include strate-
gies for preventing errors at an individual and organizational
level and also discuss methods of managing errors once they
have occurred. This chapter focuses solely on approaches that
a health care provider (prescriber, nurse, and pharmacist) can
utilize in their daily practice. Strategies for incorporating safety
measures into organizational systems such as computerized
physician order entry (CPOE) systems, electronic prescribing,
and bar coding are beyond the scope of this chapter. The follow-
ing recommendations for prescribers, nurses, and pharmacists
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Table 57.3. Official “Do Not Use” Lista

Do Not Use Potential Problems Use Instead

U (unit) Mistaken for “0” (zero), the number “4”
(four) or “cc”

Write “unit”

IU (international unit) Mistaken for IV (intravenous) or the
number 10 (ten)

Write “international unit”

Q.D., QD, q.d., dq (daily) Mistaken for each other Write “daily”

Q.O.D., QOD, q.o.d., qod
(every other day)

Period after the Q mistaken for “I” and
the “O” mistaken for “I”

Write “every other day”

Trailing zero (X.0 mg)b Decimal point is missed Write X mg

Lack of leading zero (.X mg) Write 0.X mg

MS Can mean morphine sulfate or
magnesium sulfate

Write “morphine sulfate”

MSO4 and MgSO4 Confused for one another Write “magnesium sulfate”

a Applies to all orders and all medication-related documentation that is handwritten (including free-text
computer entry) or on preprinted forms.

b Exception: A “trailing zero” may be used only where required to demonstrate the level of precision of the
value being reported, such as for laboratory results, imaging studies that report size of lesions, or
catheter/tube sizes. It may not be used in medication orders or other medication-related documentation.
www.ismp.org.

have been adapted from the ASHP Guidelines on Preventing
Medication Errors in Hospitals.

Prescribers

Because many medication errors arise when medications are
being prescribed, ASHP recommends the following for physi-
cians and other prescribers.

1. To determine appropriate drug therapy, stay abreast of the
current state of knowledge through literature review, con-
sultation with pharmacists and other physicians, participa-
tion in continuing education programs, and other means.

2. Evaluate the patient’s total status and review all existing
drug therapy before prescribing new or additional medica-
tions.

3. In hospitals, be familiar with the medication ordering sys-
tem.

4. Drug orders should be complete and include patient name,
generic drug name, trademarked name, route and site
of administration, dosage form, strength, quantity, fre-
quency of administration, and prescriber’s name. Pre-
scribers should review all drug orders for accuracy and
legibility immediately after they have prescribed them.

5. Care should be taken to ensure that the intent of medi-
cation orders is clear and unambiguous. Tables 57.2 and
57.3 highlight dangerous abbreviations that should be
avoided.

6. Written drug or prescription orders should be legible.
7. Verbal drug or prescription orders should be reserved only

for those situations in which it is impossible or impractical

for the prescriber to write the order or enter it in the com-
puter. A written copy of the verbal order should be placed
in the patient’s medical record.

8. When possible, drugs should be prescribed for administra-
tion by the oral route rather than by injection.

9. When possible, talk with the patient or caregiver to explain
the medication prescribed and any special precautions or
observations that might be indicated, including any allergic
or hypersensitivity reactions that might occur.

10. Follow up and periodically evaluate the need for continued
drug therapy for individual patients.

11. Instructions with respect to “hold” orders for medications
should be clear.

Nurses

Due to their constant interaction with patients, nurses are in
an excellent position to detect and report medication errors. In
an inpatient setting, nurses often serve as the final point in the
checks-and-balances triad for the medication use process and
thus they play a crucial role in error reduction. The following
recommendations are made:

1. Be familiar with the medication ordering and use system.
2. Review patients’ medications with respect to desired patient

outcomes, therapeutic duplications, and possible drug
interactions.

3. All drug orders should be verified before medication
administration.

4. Patient identity should be verified before the administration
of each prescribed dose.
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5. All doses should be administered at scheduled times unless
there are questions or problems to be resolved.

6. When standard drug concentrations or dosage charts are
not available, dosage calculations, flow rates, and other
mathematical calculations should be checked by a second
individual.

7. The drug distribution system should not be circumvented
by “borrowing” medications from one patient to give to a
different patient or by stockpiling unused medications.

8. If there are questions when a large volume or number of
dosage units is needed for a single patient dose, the medi-
cation order should be verified.

9. All personnel using medication administration devices
should understand their operation and the opportunities
for error that might occur with the use of such devices.

10. Talk with patients or caregivers to ascertain that they under-
stand the use of their medications and any special precau-
tions or observations that might be indicated.

11. When a patient objects to or questions whether a partic-
ular drug should be administered, the nurse should listen,
answer questions, and (if appropriate) double check the
medication order and product dispensed before admin-
istering it to ensure that no preventable error is made.
If a patient refuses to take a prescribed medication, that
decision should be documented in the appropriate patient
records.

Pharmacists

The pharmacist plays a vital role in preventing medication
misuse. As drug experts, pharmacists should be involved in
assessment, management, and surveillance of drug regimens.
They can advise providers on elements of appropriate drug
use for the elderly, while also serving as a liaison between
the patient and provider in an effort to maintain commu-
nication and prevent medication errors. It is also important
that the pharmacist devote careful attention to dispensing pro-
cesses to ensure that errors are not introduced at that point in
the process. The following recommendations are suggested for
pharmacists.

1. Participate in drug therapy monitoring and DUE activities
to help achieve safe, effective, and rational use of drugs.

2. To recommend and recognize appropriate drug therapy,
stay abreast of the current state of knowledge.

3. Make themselves available to prescribers and nurses to offer
information and advice about therapeutic drug regimens
and the correct use of medications.

4. Be familiar with the medication ordering system and drug
distribution policies and procedures.

5. Never assume or guess the intent of confusing medication
orders.

6. When preparing drugs, maintain orderliness and cleanli-
ness in the work area and perform one procedure at a time
with as few interruptions as possible.

7. Before dispensing a medication in nonemergency situa-
tions, review an original copy of the written medication
order.

8. Dispense medications in ready-to-administer dosage forms
whenever possible.

9. Review the use of auxiliary labels and use the labels pru-
dently when it is clear that such use may prevent errors.

10. Ensure that medications are delivered to the patient care
area in a timely fashion after receipt of orders.

11. Observe how medications are actually being used in patient
care areas to ensure that dispensing and storage procedures
are followed and to assist nursing in optimizing patient
safety.

12. Pharmacy staff should review medications that are returned
to the department.

13. When dispensing medications to ambulatory patients,
counsel patients or caregivers and verify that they under-
stand why a medication was prescribed and dispensed,
its intended use, any special precautions that might be
observed, and other needed information.

14. Maintain records sufficient to enable identification of
patients receiving an erroneous product.

Tracking and Reporting Medication Errors

If a medication error has occurred, it is important to document
its cause and then study it to improve systems as an effort to
minimize recurrences. It is important to classify the potential
seriousness and clinical significance of the detected error. This
classification should be based on predefined criteria established
within the organization. Use of a classification system allows
for better management and follow-up activities upon error
detection.

The NCCMERP adopted a Medication Error Index that
classifies an error according to the severity of the outcome.
The NCCMERP hopes that this index will help practitioners
and institutions track errors in a consistent, systematic man-
ner. The index considers factors such as whether the error
reached the patient and, if the patient was harmed, to what
degree. A copy of the Medication Error Index is available at
www.nccmerp.org/medErrorCatIndex.html.

The following organizations accept medication error
reports from consumers and health professionals. If a med-
ication error has occurred at your institution, a report
should be submitted to the most applicable organization listed
below.

The Food and Drug Administration
The FDA accepts reports from consumers and health pro-

fessionals about products regulated by the FDA, including drugs
and medical devices, through MedWatch, the FDA’s safety
information and adverse event reporting program.

Phone: 1–800-332–1088
www.fda.gov/medwatch/how.htm
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Institute for Safe Medication Practices
The ISMP accepts reports from consumers and health

professionals related to medication. They also publish Safe
Medicine, a consumer newsletter on medication errors.

Phone: 215–947-7797
www.ismp.org/pages/consumer.html

U.S. Pharmacopeia
The U.S. Pharmacopei runs MedMARX, an anonymous

medication error-reporting program used by hospitals.
Phone: 1–800-822–8772
www.medmarx.com or www.usp.org

HEALTH INFORMATION TECHNOLOGY

Health IT that can play a key role in preventing errors in the
care of the elderly includes: computerized alerts, reminders,
and decision support tools, and EHRs.

Computerized Alerts, Reminders, and Decision
Support Tools

There is an emerging understanding that humans are inherently
fallible and that part of the solution to the problems of inad-
equate quality and safety of care lies in redesigning systems of
care to reduce the likelihood of errors. Health IT can play a key
role in facilitating clinicians’ memory, information processing,
and decision making, in applications ranging from automated
alerts and reminders to computerized decision support. For
example, a randomized controlled trial (RCT) found that com-
puterized reminders to physicians about when to repeat tests
reduce unnecessary testing.20 Similarly, another RCT found
that automated alerts including critical laboratory test results
reduce time to appropriate treatment, compared with con-
ventional hospital pages.21 A related application of health IT
is standardized protocols; for example, one study of patients
in intensive care units with severe respiratory disease found
that computerized treatment protocols resulted in a fourfold
increase in the survival rate.22 Similarly, a systematic review of
assessments of the effects of computerized decision support sys-
tems in 1998 found beneficial effects on physician performance
in 43 of 65 studies, and beneficial effects on patient outcomes
in 6 of 14 studies.23

Several studies demonstrate benefits for patient safety in
particular:

■ A computerized decision support system combined with
CPOE reduced the incidence of ADEs during antibiotic
administration by 75% and also reduced orders for drugs
where there were patient reports of allergies or antibiotic-
related ADEs.24,25

■ Automated reminders were found to increase orders for
recommended services from 22% to 46%.26

■ A CPOE/decision support system increased use of appro-
priate medications in high-risk situations, e.g., use of sub-
cutaneous heparin to prevent venous thromboembolism,

from 24% to 47% and decreased medication errors by 19%–
84%.27,28

Electronic Health Records

Introduction
EHRs have long been promoted as central to the solu-

tion of the problems of high cost, inefficiency, and inadequate
quality and safety in the U.S. health care system; however, at
present, only approximately 24% of physician office practices
have adopted ambulatory EHRs.29 Nevertheless, we may now
be witnessing a turning point in the adoption process, with a
number of developments combining to promote widespread
implementation of ambulatory EHRs. Such recent develop-
ments include President Bush’ 2004 goal that all Americans
should have access to EHRs within 10 years, his administration’s
creation that year of the Office of the National Coordinator
for Health Information Technology (ONCHIT), the increas-
ing focus by all parties on quality and safety, and improved
incentives for adoption offered by payers. Specifically, many
payers have been motivated by the increasingly popular idea
that widespread EHR adoption can generate huge cost savings
and have developed pay-for-performance (P4P) initiatives to
promote value in health care purchasing. P4P systems can pro-
mote adoption of ambulatory EHRs in two ways:

1 Directly, as in the case of the Leapfrog Group’s statement
on safety practices, that is, “Research shows that if the first
three leaps (CPOE, Intensive Care Unit Physician Staffing,
and Evidence-based Hospital Referral) were implemented
in all urban hospitals in the United States we could save up to
65,341 lives, prevent as many as 907,600 serious medication
errors each year, and save $41.5 billion.”30

2 Indirectly, by rewarding high-quality care, given that a pre-
requisite for quality, and quality improvement, is an ambu-
latory EHR that allows quality measurement.

Medicare and Medicaid are, of course, the largest payers in
the United States, and the IOM has recently recommended that
the CMS promote the use of health IT as follows: Recommenda-
tion 9: Because electronic health information technology will
increase the probability of a successful pay-for-performance
program, the Secretary of DHHS should explore a variety of
approaches for assisting providers in the implementation of
electronic data collection and reporting systems to strengthen
the use of consistent performance measures.11

How to Evaluate and Select Ambulatory EHR Systems
The most valuable guide in selecting an ambulatory EHR

system is whether it been certified by the Certification Commis-
sion for Healthcare Information Technology (CCHIT), a feder-
ally supported private testing organization.31 CCHIT designed
its voluntary certification program to clarify the confusing HIT
market and to promote EHR adoption. Some 38 products met
the 2006 ambulatory certification criteria; an up-to-date list
can be found at: www.cchit.org/certified/products.htm.
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Useful Websites

National Patient Safety Goals www.jointcommission.org/PatientSafety/
NationalPatientSafetyGoals/06 npsgs.htm

National Committee for Quality Assurance,
Physician Practice Connections

www.ncqa.org/ppc/

Institute of Healthcare Improvement www.ihi.org

National Coordinating Council for Medication
Error Reporting and Prevention

www.nccmerp.org/aboutMedErrors.html

The Institute for Safe Medication Practices www.ismp.org

ASHP Guidelines on Preventing Medication
Errors in Hospitals

www.ashp.org/bestpractices/MedMis/MedMis
Gdl Hosp.pdf

Beers Criteria archinte.ama-assn.org/cgi/reprint/163/22/2716/pdf

NCCMERP Medication Error Index www.nccmerp.org/medErrorCatIndex.html

The Food and Drug Administration MedWatch
program

www.fda.gov.medwatch/how.htm

ISMP’s Safe Medicine, consumer newsletter on
medication errors

www.ismp.org/pages/consumer.htm

U.S. Pharmacopeia MedMARX program www.medmarx.com

Certification Commission for Healthcare
Information Technology (CCHIT) Ambulatory
Certification Criteria

www.cchit.org/certified/products.htm

Support in Implementing and Maintaining
an EHR System

A recent CMS initiative promoting health IT is its Doctor’s
Office Quality-Information Technology (DOQ-IT) program,
implemented through the national network of regional QIOs.
The main goals of the DOQ-IT program are to provide:

■ Help in evaluating practice needs and capabilities.
■ Education on features, functionality, and options for pur-

chasing EHRs.
■ Objective information and assistance with vendor selection.
■ Advice on refining processes and office workflow to improve

efficiencies and patient care.
■ Enhanced knowledge of available technology from an

objective and reliable source.
■ Understanding of how to achieve optimal use of technology.
■ Access to the latest innovations in health information tech-

nology.

CONCLUSION

This chapter has reviewed three systematic approaches to pre-
venting errors in the care of the elderly:

1. Improving coordination of care, especially during transi-
tions of care.

2. Reducing medication errors through improved guidelines
and practices for prescribers, nurses, and pharmacists, and
systems for tracking and reporting medication errors.

3. Health IT, including computerized alerts, reminders, and
decision support systems, and EHRs.

The authors hope that the reviews of these systematic
approaches will aid clinicians in their efforts to promote high-
quality, safe care of the elderly.
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An understanding of the organization of the health care system
enables the clinician to better navigate the system on behalf
of the patient. It provides important insights that improve the
ability of health care professionals to continue to operate in their
chosen profession, increasing the likelihood of succeeding and
surviving financially. The United States health care system is
frequently described as “broken.” To understand how it can be
improved, it is useful to have an appreciation of how it presently
is configured and how it evolved. The purpose of this chapter is
to provide an overview of fundamental principles of financing
health care and insurance. The most relevant programs for
the elderly, Medicare and Medicaid, are addressed. There are
multiple complex and interacting segments that comprise the
health care delivery and financing system. Where the money
comes from, where it goes, and why so much is spent will be
examined. Possible responses to a system under stress that is
facing the challenges of changing demographics and relentless
cost trends are presented.

THE HEALTH CARE “SYSTEM”

It is useful to remember that the care of the elderly patient
occurs in a system that is complex and provides and finances
for care for well children, disabled adults, the uninsured, that
is, the entire population. The many elements of the financing
and delivery system are interdependent. Cross-subsidization
occurs. This results in all elements being relevant to the elderly
patient. It is Medicare, however, that has come to symbolize
the health care system for the geriatric patient. Medicare is far
more complex than a governmental insurance company pay-
ing claims for persons older than 65 years of age. Medicare
also pays for care provided to the disabled and those on dial-
ysis; it contracts with private health plans and drug plans to
provide required and supplemental benefits to beneficiaries. It
has a major role in financing medical education, researching

the impact of system change through demonstration projects,
and shaping the delivery system. Private insurance often mim-
ics Medicare payment and benefits policies; however, Medicare
is a financing system, not the delivery system. Health care is
delivered by providers such as doctors and hospitals. There are
suppliers such as drug and device manufacturers who not only
provide important tools for improving health and prevent-
ing disease, but also significantly impact the cost and politics
of health care. The system includes private and governmen-
tal payers other than Medicare. These payers ostensibly act on
behalf of and respond to demands of employers and the voting
populace and finance a greater dollar volume of health care
than does Medicare. Their impact on the system is substan-
tial. Private insurance is important for the elderly, as most have
some form of coverage beyond traditional Medicare, whether it
is employee or retiree coverage, a Medicare Advantage plan, or
“gap” coverage. Medicaid is critical for low-income seniors and
those in long-term care institutions. The Veterans Administra-
tion plays an important role in funding and delivery of care.
The most important parts of the health care system are the
patients and their families. The elderly, although just a pop-
ulation subset, are patients of great diversity in employment
status, cultural, behavioral, financial, educational, health, and
functional attributes.

There is general popular agreement that our system is seri-
ously flawed. It is often stated that aligning incentives will
improve the likelihood that the system will better serve the
needs of society. A common goal of achieving a healthy pop-
ulation is agreed on (assuming providers of goods and ser-
vices believe they will still be needed), but the uniformity
of viewpoints stops there. Complex systems also have great
inertia because any change in one part of the system tends to
affect another. The ripple from any change may be predictable,
based on study of the past, such as service volume increas-
ing in response to price reduction, or dauntingly unknown,
such as the use of services by a baby boom cohort that may
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be of improved health status, yet accustomed to aggressive
consumption of new technologies. The health care system also
exists within a social milieu in which health care consumes
resources that might otherwise be used for education or hous-
ing. Health care professionals may not naturally operate on an
assumption that the growth rate of the economy is as relevant
to health care organization and financing, and therefore their
practice of medicine, as is the latest treatment innovation for
a condition of interest. Furthermore, the financing and deliv-
ery system often seems to be no system at all with conflicting
interests, as hospitals compete with doctors for fee updates and
payers seek to avoid any updates in the face of increased uti-
lization of services. Yet clinicians impact the system one patient
at a time and have a unique potential to lead system change: a
potential that comes with the experience of operating daily at
the interfaces of finance, delivery, and caring for our patients.

Insurance Basics

Health insurance serves two fundamental goals: prepay pre-
dictable expenses and provide financial protection against the
cost of infrequent but very costly events. It is well established
that the uninsured and underinsured do not receive recom-
mended and necessary services. Traditionally, health insurance
allowed the individual to obtain treatment for an acute illness
that could otherwise not be purchased due to limitations of
personal financial resources. The reason to prepay predictable
expenses is a newer insurance phenomenon related to payment
for prevention. It is intended to encourage appropriate use of
services that will prevent disease, disability, and future medical
expenses. It is also a mechanism to provide services at a con-
tracted amount as compared with charges and with fund care
for persons with essentially no resources, such as those with
poverty-level incomes. Increasingly, insurance finances health
care for chronic illness. Insurance also finances the delivery
system infrastructure.

Insurance is foremost a pooling or spreading of risk across a
large population. It works by everyone paying a little into a pool
that few will use. Those few who use it will exhaust the pool, less
administrative costs and some reserves for unexpected varia-
tion. The reserves, besides being a cushion, produce investment
income, lowering the amount needed to be collected from each
person, known as the premium. In this manner, health insur-
ance is no different than automobile, homeowners, or profes-
sional liability insurance. In 2002, 12% of all Medicare benefi-
ciaries accounted for 69% of Medicare spending, but approxi-
mately one in three beneficiaries did not even see a physician
(Kaiser Family Foundation). In younger populations where the
prevalence of chronic illness is lower, the contrast between the
few who spend a great deal and those who use little to no ser-
vices is more stark. The high-use population is composed of
different types of people. Some have one-time high-cost events,
such as those who survive major trauma without disability or
those who die after an expensive course of care. Others have
chronic illness punctuated with rare high-cost events such as
coronary artery disease with bypass surgery or chronic illness

with recurrent costly events such as congestive heart failure and
recurrent inpatient care. In 2001, the 23% of Medicare benefi-
ciaries with five or more chronic conditions accounted for 68%
of the program expenditures.

The effect of spreading risk works best when it is spread
over the largest possible population. Any segmentation cre-
ates the potential for the effects of what is known as “adverse
selection.” The United States does not have a system in which
the entire population is enrolled in one insurance program.
Many provider groups receive payment that is at least partially
based on some form of prepayment per person or “capitation,”
and therefore the provider assumes some insurance function
or risk. Therefore, adverse selection is very relevant. Consider
two health plans: Plan A has 5% of its members with a serious
chronic illness; Plan B has 6% of its members with the same con-
dition. The difference at first appears trivial; however, because
the 5% account for 50% of all expenses in Plan A, that means
that each 1% change in the sick population will result in a 10%
difference in total expenses. If Plan B is to make ends meet, it
will raise its premiums to cover its greater costs. This may lead
people who do not use services and thus see less value in health
insurance to leave to a lower premium plan, which then only
decreases the pool of healthier people over which to spread the
risk. Plan B spirals into insolvency. Risk or case mix–adjusted
premiums might work, but the high-risk people may not be
able to afford the higher premium. Adjusting premiums to risk
also defeats the principle of pooling risk, unless the risk level is
under the control of the insured, for example by using tobacco
or not. It also is the case that the risk adjustors account for a rela-
tively limited amount of the per person variance because there
remains a significant degree of unpredictability in expenses.
Most insurance today has some form of risk adjustment. Large
employer groups may be rated (have their premiums priced) by
historical use experience. Small groups may be rated by age or
sex adjustments. Medicare risk adjusts payments to Medicare
Advantage plans based on factors such as diagnoses and whether
the person is institutionalized. One of the largest challenges in a
voluntary health insurance system is setting premiums for well
young adults at a level at which they will purchase coverage.
They are indeed low risk and often see little value in insurance
that they perceive as inadequately risk adjusted.

Benefits are what insurance covers or pays for. Benefit
design is a critical element in understanding health care financ-
ing, as it defines what is being financed through insurance. If
hospital care is covered by insurance, then the price and volume
of hospital services must be calculated and spread over the pop-
ulation paying premiums. If long-term nursing home care is not
covered, then its cost and volume is irrelevant. Because insur-
ance is a legal contract between the insurer and the insured,
careful definition is critical. Certain services may be essential
to the health of the patient, but that fact does not make them
covered. Until Medicare created a prescription drug plan, there
was no coverage for medications, yet medications were more
important than many covered services to the health of most
Medicare patients. Medicare does not cover long-term care in a
nursing facility yet it is necessary for many. Benefit design may
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create or minimize adverse selection risk. Presume our example
Plan B was different from Plan A not by random chance but
because Plan B had slightly different benefits that made it much
more attractive to people with chronic illness. Perhaps cover-
age for a certain drug important to a person with the illness
was slightly better. By providing better benefits Plan B created
its problem. Provider network may also create selection risk
for a health plan. This same type of issue can affect physicians
or physicians groups who accept some of the risk by becom-
ing paid by capitation. Group A has no geriatricians and has
a typical complexity patient panel mix. Group B has geriatri-
cians who attract complex patients. If the two groups are paid
the same amount per patient, Group B will have to do a far
superior management job. There is a great deal of unexplained
variation or waste in health care services utilization, but the
disease burden of the patient, not the management skill of the
clinicians, will dictate most of the cost of caring for the patient.
It is unlikely that Group B will succeed financially.

Long-term care provides a good example for two other
important points: calculating cost-offsets or “savings” and be-
havior change. Insurance coverage of a service will make it
more accessible. This will expand its use and create a market
for providers who will seek to expand it further. If home care is
paid fully out of pocket, some will utilize it. If it is insured, the
use will grow. Behavior changes with coverage. It is almost cer-
tain that some nursing home residents can be cared for more
cost effectively at home with home care services supporting
other caregivers. If $50 per day on home care would prevent
$150 per day of nursing home care, it would seem a good buy. It
is a gross miscalculation, however, to base savings on the expe-
rience expected for one person. Insurance covers populations.
In structuring the home care benefit to cover that nursing home
patient who could be cared for at home, it might be that five
people at home who need home care, but are presently paying
out of pocket, now become eligible for insurance to pay. The
$150 per day “saved” results in $300 per day of home care for six
patients, not $50 per day for one. Perhaps five caregivers missed
less work, saving their employer costs and boosting productiv-
ity and society was better off. The health care insurance costs
were not reduced however.

This brings us to the point of total costs, insurance costs,
cost shifting, and returns on investment. Whether the insur-
ance is provided by a for-profit company or the government,
there is a budget of sorts. One way to control the budget is to
shift costs to the patient by limiting the benefit. Medicare Part
D drug coverage has beneficiary cost sharing so that it could
be affordable to society (at least to the degree that Congress
determined). States and the federal government have different
programs that have unique budgets, but a single patient may
be a beneficiary of both programs. Ideally, such shifting and
fragmentation does not create unintended or harmful gaps or
increase total costs, but this is not always the case. It frequently
creates administrative processes and added expense. More sig-
nificantly, one payer may take actions to save a little for itself,
even if it results in higher total costs or higher cost to the other
payer and patient. Costs may also be shifted over time periods by

making an investment. A diabetes program that delays diabetic
morbidity may save an employer-sponsored private insurance
company money if an upfront investment in the member’s care
can be amortized over years of membership premiums and the
most costly episodes are prevented or deferred to an age of
Medicare eligibility and thus shifted to the Medicare program.
The insurance company will see a return on the investment
assuming the member remains with them long enough. One of
the consequences of Medicare programs helping a person sur-
vive to another year is that there will be another year of Medicare
expenses. If Medicare is to have a return on investment, it must
reduce lifetime expenditures, which is very difficult to accom-
plish. For Medicare, a smaller population is less costly. Private
insurance has a per member premium. Reducing membership
reduces income and is not financially desirable.

An insurance company can control costs in limited ways. It
can reduce the price of a service or it can reduce the frequency
of a service: pay less or buy less. One way to reduce the price
is to shift some cost to the member or to not cover the service
at all. Price reductions may stimulate providers to increase vol-
ume to make up for lost income. Price reductions may make a
service unavailable due to provider drop out. If the reduction
is achieved by shifting the cost to the member, the member
may forego the service. If the service was particularly cost effec-
tive this would be deleterious. The price change could result in
substitution with a more costly service or result in disease pro-
gression to more costly stages due to lack of the service. If the
service was not cost effective, the frequency reduction achieved
is positive. Attempting to reduce frequency by means other
than price can have the same risk/benefit calculus. Administra-
tive costs may be incurred implementing programs designed to
reduce volume of services. Seemingly simple actions can have
complex unanticipated results.

Financial Principles

In a system in which there are issues such as cost shifting and
adverse selection, it may appear that standard business prin-
ciples do not apply; however, the delivery system is a business
and fundamentals generally do apply. The financing system
may contribute to confusion over fundamentals. For example,
payments may be based on historical charges and not based
on current true costs. Every business has income and expenses.
It has a product that it provides and makes money per some
unit of product. It can have loss leaders or provide charitable
services, but it cannot lose money on every service and survive.

A solo practitioner running his or her office must have a
good sense of these realities. There is the rent, the utilities, the
employees and their benefits, professional liability insurance,
and supplies. Then there is income that is typically fee for
service. Each patient is a little different, but overall there is a
predictable gross income per unit of patient service. Income
must exceed expenses. There are also variable and fixed costs to
consider. One more patient on the schedule will not change the
rent or staffing, which are the fixed costs. That patient may use
another paper gown as a variable cost, but mostly the patient is
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pure net income. At some number of additional patients, more
staff will need to be added or another doctor asked to join the
practice. At that point there might need to be a subsidy of the
new doctor’s salary. The practice founder will assess the value of
the investment in the new doctor by estimating the cost today
as compared with what a similar investment would generate
over time and decide whether to bring on the associate or to
purchase mutual fund shares for a better return on investment.
Of course, there are also estimates of intangibles such as reduced
on-call schedule, ability to better manage unexpected surges in
patient demand, and other nonfinancial calculations that will
occur.

The same principles apply for health care systems. A
hospital-employed geriatrician may directly produce income
that exceeds his expenses and salary plus benefits. In such a
case, that single unit is profitable. The geriatrician might be
using only variable costs, if the clinic space and staffing is fixed
anyway, but it is likely that fixed costs would be proportionally
allocated to all users of facility and staff. The geriatrician may
be a feeder of patients to the specialists and hospital. Hospi-
tals have huge fixed costs. A few extra admissions incur few
variable costs and are usually highly desirable. If the hospital
believes that the geriatrician’s patients would not have been
at the hospital were it not for his employment, this might be
recognized as his contribution to another cost or profit cen-
ter. The geriatrician’s patients may also give generously to the
hospital capital campaigns. On the other hand, if the hospi-
tal concludes that the geriatrician’s patients always incur costs
of care exceeding the reimbursement the hospital receives, the
hospital may wish to no longer employ the doctor even if he
earns his salary based on the office/clinic income. A geriatrician
may work for a nursing facility–based special needs health plan
that employs physicians and receives Medicare capitation pay-
ments. The plan may determine that a skilled geriatrician results
in markedly fewer transfers to the hospital, better drug and
laboratory usage, more appropriate specialty care, and lower
costs. The number of patients seen per day is only relevant
to the extent that it results in better, more cost-effective care;
payment generated per nursing home visit is not relevant. The
bottom line is that regardless of the setting, there is a calcu-
lation of productivity or income by some measure. There is a
calculation of costs or resources used. There is either profit and
sustainability, or loss and eventual demise. These calculations
may be complex and involve assumptions that are controversial
or flawed. If profit margins of a larger organization are good,
the effect of a small unit may not be calculated or be worth the
attention, but ultimately real income and real expense exist in
any endeavor and are likely to be a factor.

Other basics warrant mention. The most salient is that in
the financing and delivery dyad, costs to one party is income
to another. Any cost reductions for payers result in income
loss for the providers in the aggregate, although not necessar-
ily for an individual provider. The tension is obvious. Efficient
provider units lower health care costs without losing profitabil-
ity of the unit. They can maintain the same profit margin by
reducing expenses while lowering the price of their services.

This is the typical economic paradigm in competitive markets;
however, health care markets are distorted by many factors. A
cost-effective provider is not the same as an efficient provider
as described previously. Cost-effective providers could reduce
their income because fewer services are used or increase their
incomes because they shared in the cost savings, or because
the more cost-effective services were the more profitable ser-
vices for them. Another important point concerns growth rates
and compounding. In a mortgage a lower principle will save
great sums when interest is applied over time, but the inter-
est rate can be more significant. Baseline expenditures and the
growth trend are principle and interest in another setting. An
extremely high trend in a service that accounts for a minute
portion of total expenditures has an insignificant effect com-
pared with modest growth in services that are responsible of
a high proportion of total costs. Sustained high growth rate
can, however, make a service that was once an inconsequential
expense become very significant. An example of this in health
care is the projected costs of high-cost “specialty” drugs such
as the biological agents.

MEDICARE

Medicare was established in July 1966 by Title XVIII of the
Social Security Act for people 65 and older regardless of income
or health status. It has played a major role in reducing poverty
rates among the aged and increasing access to care. It has funded
infrastructure development, education and training, and been
a major part of the social transformation of changing health
care from a service paid by cash or barter to one paid by insur-
ance. It actually accounts for less than 1 in 5 dollars spent on
health care in America. It only pays for 45% of the health care
expenditures of the Medicare beneficiary (calculated in 2002,
prior to Part D) and has recently been surpassed by Medicaid as
the biggest governmental program by enrollment. Nonetheless,
the impact of Medicare on the health care system and the lives
of the elderly would be difficult to overstate. Medicare is an
“entitlement” program, contrasted to Medicaid, which is “wel-
fare” or a needs-based program. Medicare benefits and costs
were historically the same regardless of beneficiary income or
wealth. In 2007 Medicare introduced a variable premium for
Part B services based on income. Part D, the pharmacy bene-
fit, which originated in 2006, is supported by income-adjusted
beneficiary premiums.

There are four parts to Medicare and each has different
funding and benefits. They are: Part A (hospital insurance);
Part B (medical insurance); Part C (Medicare Advantage); and
Part D (prescription drug plan). In 1972, Medicare added eli-
gibility for the disabled. People with end-stage renal disease
(ESRD) are also eligible. People are entitled to Medicare if they
or a spouse are eligible for Social Security, Railroad Retirement,
or equivalent federal benefits due to age, or they are eligible
due to disability (i.e., receive Social Security Disability Income
(SSDI)), or if they have ESRD. The aged are eligible the first day
of the month of their 65th birthday. SSDI recipients are eligible
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after 2 years of social security eligibility. ESRD and people with
amyotrophic lateral sclerosis are eligible at the time of initiat-
ing dialysis or Social Security payment eligibility, respectively.
There are approximately 43 million people covered by Medi-
care. Seven million are also eligible for Medicaid and 47% of
Medicare beneficiaries have incomes below 200% of the Federal
Poverty Level. The Congressional Budget Office estimated 2006
spending to be $374 billion and 14% of the federal budget:36%
of the beneficiaries have three or more chronic conditions; 14%
have three to six limitations in activities of daily living; 12% are
older than age 85 and 15% are younger than age 65. Medi-
care has benefits that have deductibles, copayments (set dollar
amounts), and coinsurance (percent dollar amounts), that is,
the beneficiary pays part of the bill or cost shares for any specific
service. Some benefits have limits so that the beneficiary pays
for all the service at some point. Parts B and D of Medicare have
premiums, that is, the beneficiary must pay to enroll in that part
of Medicare, whereas this is generally not the case for Part A.
The “payment gap” created by deductibles, coinsurance, and
benefit limits is often covered by “gap” insurance. Many ben-
eficiaries purchase “gap” coverage offered by private insurers.
Those eligible for Medicaid have coverage for this liability from
Medicaid. The benefits structure for private insurance gap cov-
erage is regulated by Medicare, but there are variations allowed.

Medicare Part A

Part A is hospital insurance but it also covers skilled nurs-
ing care and hospice. It covers home health care following an
inpatient stay. Part A accounts for 41% of benefit spending
(2006). Hospitals receive 34% of Medicare funds. Part A is
mostly funded by a payroll tax of 2.9% of earned income, with
additional income from interest on savings in the trust fund
and taxes on high-income earners’ Social Security checks. The
funds are held in the Hospital Insurance Trust Fund and may
not be used for other purposes. Expenses are anticipated to
outstrip income and savings so that around 2018 the Hospi-
tal Insurance Trust will be insolvent. The trust fund has fre-
quent calculations of solvency and has had adjustments made
in taxes and other income sources. Like Social Security, it is
payroll based at present and therefore meeting the burden of
rising expenditures falls to working people. Part A has benefits
and deductibles in a given benefit period. The benefit period
is defined by a 60-day continuous break without hospital or
skilled nursing care. In 2008, there is a $1,024 deductible per
benefit period for a hospital stay. There are copayments of $256
per day for hospital days 61–90 and $512 for days 91–150. Days
over 150 are paid by the beneficiary. There is a $128 per day
copayment for days 21–100 of a skilled nursing facility (SNF)
stay. There is no copayment for SNF days 1–20 and days over
100 are entirely the responsibility of the beneficiary. Hospice
covers those with a terminal illness who are expected to live 6
months or less. It provides drugs, medical care, and support for
those enrolled in an approved program. It accounts for 2% of
Medicare expenditures, has seen a growing use, and serves over
1 million beneficiaries annually. Many think it is underused

due to misconceptions such as being limited to care for termi-
nal cancer, when actually less than half of the hospice enrollees
have this condition. It covers and has eligibility criteria for con-
ditions such as Alzheimer’s disease, pulmonary disease, heart
disease, and general debility. It covers services typically not cov-
ered by Medicare such as respite and grief counseling. Care in
the home has no beneficiary cost sharing.

Part B

Part B covers medically necessary services furnished by physi-
cians in settings such as the hospital, office, or ambulatory
surgery center. Home health (not following an inpatient stay),
ambulance, durable medical equipment and surgical supplies,
clinical laboratory and diagnostic services, and services by cer-
tain practitioners (e.g., nurse practitioners, clinical psycholo-
gists, and physical therapists) are paid by Part B. It covers the
facility and professional components of outpatient services as
well as drugs and biologicals that are not self-administered or
otherwise part of Part D. It accounted for 35% of Medicare
expenditures in 2006. Physicians and suppliers received 25% of
Medicare expenditures with facilities receiving 10%. Part B is
funded mostly by the general treasury, with premiums from
beneficiaries accounting for 25% of program support. Pre-
mium payments in 2008 are $96.40 per month. Premiums are
adjusted annually. Premiums vary for higher-income individu-
als. (In 2008, monthly premiums are $122.20 for single persons
with income of $82,000 or couple with income of $164,000.
The highest-income beneficiaries have premiums of $238.40
per month). Funding for Part B is through the Supplemen-
tal Medical InsuranceTrust Fund. The Supplemental Medical
Insurance Trust has a Part B and a Part D fund within it. Part B
services have an annual deductible ($135 in 2008) and a coin-
surance of 20% of the allowance. This means the beneficiary is
responsible to pay 20% of the allowed charge (Medicare’s fee
for a provider). For mental health services, the coinsurance is
50%. Note that the allowed charge is made up of the amount
that Medicare pays and the amount that the beneficiary (or the
gap insurance) pays. It is a common misconception that the
fee is reduced for mental health services. In fact, a physician is
expected to charge and collect in total the same amount for an
office visit whether the visit is for arthritis or depression.

Part C

Part C is the Medicare Advantage (MA) program. These are
private health plans that receive Medicare payments to provide
actuarially equivalent benefits. The Part A and Part B benefits
are both provided and the deductible, copayments, and coin-
surance are typically covered by a premium charged by the
MA plan. In addition, the beneficiary must continue to pay
their Part B premium. Although MA plans cover the Medicare
deductibles, copayments, and coinsurance, they typically have
their own forms of cost sharing, such as office visit copayments,
which can be substantial in the aggregate for high utilizers. Most
MA plans include Part D. Therefore, these plans are typically
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A, B, D, and gap coverage all rolled up into one product. Cov-
ered benefits must include all services covered by Medicare, but
typically additional services such as more extensive preventive
care are added. Part C accounted for 14% of Medicare spending
in 2006. MA and the predecessor Medicare + Choice (M+C)
plans have had variable membership and regional distribution
over the years, in part affected by profitability based on fed-
eral payment schedules. Some regions have had a strong and
durable presence of MA or M+C plans, whereas other areas
have seen plans leave the market. With the advent of Part D
and other factors, plans have grown and approximately 16% of
the Medicare population is in an MA plan. Beneficiary choice
has been an objective of the Centers for Medicare and Medicaid
Services ([CMS], the federal agency that administers the two
programs). The Medicare Payment Advisory Commission (an
advisory body to Congress) estimates that MA plans receive
110% of what Medicare would have paid for such services out-
side of Part C. For some high service use beneficiaries, out-of-
pocket costs may be higher than traditional Medicare in these
plans. Because MA plans represent a subset of the population,
adverse selection or the converse “cherry picking” becomes a
concern. This is worsened if beneficiaries can move freely back
and forth between plans and traditional Medicare. If the MA
plan is restrictive but less costly, patients may move into the
traditional program when they become ill and the loss of pre-
mium savings is outweighed by ease of service use found in
traditional Medicare. For this reason, CMS has created lock-in
provisions restricting movement.

Part D

Part D is the prescription drug benefit. It is funded with pre-
miums (averaging $25–$30/month, varying by plan selected),
general revenues, and state revenues that previously were used
for Medicaid prescription drug coverage. Part D coverage is
provided by private insurers approved by CMS. There is a
low-income subsidy for premiums. Part D was not optional
for Medicaid enrollees who are also Medicare beneficiaries
(the dual eligibles). The standard plan for 2008 has a $275
deductible and 25% coinsurance for the first $2,510 after the
deductible. For the next $3,216 of true out-of-pocket expenses
for the year, the beneficiary pays 100%. This is commonly
labeled the “donut hole.” Beneficiaries may receive help on
the out-of-pocket expenses from family or state assistance pro-
grams, but not the Part D plan. After $5,726 of total drugs
costs ($4,050 out of pocket) there is a 5% coinsurance. Only
12% of 2008 plans use this standard design. Most have no
deductible and use tiered copayments but retain the coverage
gap. Those plans that provide coverage in the gap typically
just cover generic drugs. Part D plans have formularies with
preferred drugs having different coverage than other drugs or
noncoverage for some drugs. CMS requires certain drugs to be
on all formularies and designated classes must have a represen-
tative drug. Some drugs are excluded from Part D plan coverage
by law, such as benzodiazepines. Physician-administered drugs
remain on Part B. It is estimated that 7% of beneficiaries have

out-of-pocket drug expenses over $3,600. Sixty percent will
have out-of-pocket expenses of $750 or less. The program is
projected to be costly, $50 billion in 2007 and $932 billion for
2008 through 2016. Cost to Medicare means that beneficiaries
will consume more medications or save money or both. Part
D provides some drug coverage to nearly 24 million Medicare
beneficiaries. Other Medicare enrollees have coverage through
plans such as retiree or employee benefits so that more than
90% of Medicare beneficiaries now have drug coverage.

What Medicare Does Not Cover

Medicare does not cover acupuncture, routine vision care and
eyeglasses, dental services, hearing examinations and aids, and
long-term custodial care. Care outside the United States is gen-
erally not covered. It does not cover all preventive care, specifi-
cally an annual examination for preventive purposes other than
one for new enrollees. Claiming a routine preventive examina-
tion as a condition-related medically necessary visit is prohib-
ited. In recent years, however, Congress has added selective
preventive services to the benefits and each service is specified
in law, that is, there is no categorical coverage for all preventive
services, such as all those advised by the U.S. Public Health Ser-
vice. Because Medicare covers skilled nursing care and skilled
home care, the greatest misconception of the public regarding
coverage relates to these services. Many beneficiaries believe
long-term nonskilled or “custodial” nursing home care is cov-
ered. That is incorrect. Benefits are set by statute. This means
Congress defines the coverage, not CMS. CMS may provide
greater detail but is not able to add benefits outside an existing
category of covered service. Medicare covers only 45% of Medi-
care beneficiary health care costs because of services that are
excluded from coverage and because of cost sharing. The other
costs are out of pocket (or indirectly out of pocket through the
purchase of gap coverage) or paid by other programs such as
Medicaid, the Veterans Administration, or employment-related
coverage.

MEDICAID

Medicaid was begun in 1965 as a state and federal shared pro-
gram to help the poor with medical expenses. It is Title XIX of
the Social Security Act. The program was established so that it
would be funded by state funds with federal matching monies.
States could determine eligibility (with some restrictions set by
the federal government) and select the covered services, pay-
ment rates, and administer the program. It is “needs based”
with eligibility determined by income and assets limits, that is,
it is a welfare program. Over time, the program has changed and
the federal government has placed some further requirements
on the states for them to receive matching funds, but fun-
damentally it remains state specific. Therefore, eligibility and
benefits do vary and a beneficiary who moves from one state to
another may be at risk for losing coverage. Medicaid covers poor
women and their children, the blind or disabled, the medically
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needy, and funds the Programs for All Inclusive Care of the
Elderly along with Medicare. The medically needy elder is typi-
cally a nursing home resident who was always poor or who has
exhausted her savings and “spent down” to eligibility. The Pro-
grams for All Inclusive Care of the Elderly participants receive
all their services through the program, require a nursing facility
level of care, but are managed in an alternative setting by using
flexible benefits not typically provided by Medicare. Medicaid
funds 40% of all nursing home care. It provides gap coverage for
deductibles, copayments, and coinsurance for Medicare bene-
fits, and prior to 2006, paid for prescription drugs. Because of
the high per person costs for the elderly nursing home resident
and the disabled, these aged and disabled comprise only 25%
of the Medicaid population, yet account for 75% of Medicaid
spending.

DELIVERY SYSTEM FINANCING
AND ORGANIZATION

There are multiple components of the delivery system, but we
will describe only a few key provider types.

Hospitals

There are approximately 5,000 hospitals in the United States.
In the past decade the duration of inpatient stays has dropped
slightly and leveled off. The number of admissions fell until the
mid-1990s and since then has slowly risen. Therefore, the num-
ber of inpatient days has remained fairly stable. Over the past
decade outpatient hospital services growth has been strong.
Hospitals have also consolidated, giving them much greater
market power in negotiating rates with private payers. This has
been useful as they have seen their profit margins from Medicare
decline. Since the 1980s hospital inpatient services have been
paid by Medicare with a prospective payment system called
Diagnosis-Related Groups (DRG). A hospital receives a single
payment for an inpatient admission based on the diagnosis that
caused the admission. Procedures and complications affect the
DRG selection and there are special allowances for extreme out-
lier stays. The goal of such a system is to create incentives for the
hospital to improve efficiency. Hospitals also receive payment
updates based on a willingness to report quality performance
measures. Private payer inpatient payment methodologies vary
by payer and hospital.

Physicians

Physician supply has steadily increased; however, most of the
increase has been in nonprimary care specialties. The growth in
larger group practices that could support infrastructure invest-
ments such as electronic health records is slower in primary
care compared with specialist groups. The physician workforce
is changing: women now outnumber men in medical schools
and more physicians are employees than in the past. Physi-
cians are paid by Medicare on a modified fee for service or

“piece-work” basis. The modification consists of surgical pro-
cedures being paid with one fee for all related services within
a “global” time period and for reductions when multiple sur-
gical procedures are performed on the same day. Related ser-
vices in the global period include the office visit services called
“evaluation and management.” These are the history, exami-
nation, assessment, and plan “cognitive” services. In general,
the physician payment methodology by CMS has a financial
incentive to perform more services. Since 1992, all Medicare
fees are determined by a conversion factor and relative value
units (RVUs). This is called the Resource-Based Relative Value
System (RBRVS). Services of all types (procedural and evalua-
tion and management) are ranked in a relative manner based
on physician work. Work is determined by time, technical skill
and effort, mental effort and judgment required, and stress due
to risk to the patient. RVUs are assigned using a previously
valued service as the reference or comparator. Valuation based
on relativity to a reference service is the origin of the term “rel-
ative value.” Practice expenses are then calculated based on the
expenses incurred for clinical staff, supplies, and other costs
associated with a specific procedure, and converted to RVUs
by using a mathematical formula. Finally, professional liability
costs related to a specific procedure are estimated and given a
RVU amount. The three components of the RVUs are added
up and converted to dollars by using a conversion factor (CF).
For example, five RVUS with a CF of $30 would result in an
allowance of $150. Practice expenses vary by whether a proce-
dure is done in a facility, whereby the facility incurs the expense,
or whether the service was nonfacility, that is, in the doctor’s
office.

A committee of physicians representing multiple special-
ties (including primary care–oriented specialties) is convened
by the American Medical Association to oversee the valuation
process and make recommendations for RVUs to CMS. CMS
can accept the recommendations or not, but the acceptance
rate is over 90%. The RBRVS methodology replaced a physician
charge-based system and was intended to rationalize payment
and reduce a disparity favoring procedure-oriented specialties.
Congress defined the basics and CMS determines significant
details. The ultimate valuations are based on work, practice
expense, and liability costs, which is the basis for it being called
“resource based.” It is noteworthy, and a source of some crit-
icism, that the current methodology does not create payment
based on concepts such as cost effectiveness, quality, value to
society, or the need to support a primary care infrastructure.
Other payers do not necessarily use the Medicare payment
methodology, but the majority uses some variant.

The highest volume and highest total cost service in me-
dicine is the office visit. The cost per service is relatively low,
but the volume is staggering. RBRVS values office visits and
other evaluation and management services based on differ-
ent levels defined by the amount of history, examination, and
medical decision making required. Included in the valuation is
some amount of work before the face-to-face service, such as
reviewing a record sent in advance, and some amount of work
after the service, such as dictating a consult note or following
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up on a laboratory result with the patient. There is a growing
sentiment and evidence base that the valuations inadequately
recognize the work and practice expense of care coordination
required for the medically complex, chronically ill patient.

The process by which a physician is paid starts with the
reporting of that service to a payer by using a Current Proce-
dural Terminology (CPT) code. CPT is the nomenclature sys-
tem maintained by the American Medical Association (AMA).
Payers (in Medicare, CMS) assign each code a coverage deter-
mination (covered, not covered, or included in the payment of
another service) and a fee. The claim a physician submits will
be processed through an electronic claims system that may look
for or have “edits” based on multiple factors such as diagnoses
to indicate whether the service is medically necessary or cov-
ered. There are typically edits to be sure that one service may
be paid with another service on the same day, or not because
reporting both is incorrect. The rules for correct procedure
code selection, knowing what Medicare covers and payment
processing steps can be confusing and require education.

CMS assigns an allowance for every procedure. Physi-
cians who participate in Medicare (i.e., agree to the Medi-
care fee as payment) are paid the allowance, less coinsurance
and deductibles, directly by Medicare. Physicians who do not
participate in Medicare may bill the patient, but only up to
109.25% of the allowance and then the physician must collect
from the patient who is the recipient of the Medicare pay-
ment. Physicians may “opt-out” of Medicare. In this case the
physician privately contracts with the patient, is not bound by
any allowance, and neither the patient nor the doctor may
receive Medicare funds for the doctor’s service. The physi-
cian who opts out is completely out of Medicare. The patient
who sees such a physician may still receive services paid by
Medicare from other providers. Medicare physician participa-
tion rates and rates of physicians willing to see new Medicare
patients remain high and steady despite Medicare physician fee
updates not keeping up with practice cost inflation. Whether
Congress interprets this as professionalism or sufficient satis-
faction with the program is uncertain.

Nursing Facilities

Approximately 5% of all Medicare payments were for skilled
nursing facility (SNF) care. SNF reimbursement is based on
a variation of the DRG. Facilities receive a global per diem
payment that covers all services such as nursing, therapies,
room and board, and medications. The payment is based on a
Resource Utilization Group that is determined from informa-
tion provided as part of the Multidisciplinary Resident Assess-
ment process.

PERSPECTIVES ON HEALTH CARE COSTS

Health care costs have outpaced inflation and the growth of
the economy so that an increasing percentage of the Gross
Domestic Product (GDP) is devoted to health care. If the GDP

pie grows sufficiently, the nonhealth care portion or slice in
absolute size may be larger in successive years, even if it is a
smaller portion of the pie. Consumption of health care does
correlate with wealth, in international comparisons and by
socioeconomic class in America. All of the GDP will be used
for something, why not health care? Increased life years, includ-
ing when adjusted for quality of life (function), have resulted
from the health care system and almost certainly not just from
other effects such as secular dietary changes and no smoking
policies. A part of the reason for increased volume of services
is that more meaningful care can be provided for an expand-
ing group of patients. We now do better controlling diabetes
and hypertension and detecting breast cancer in early stages.
Costly drugs really do help people with rheumatoid arthritis.
The cost of health care insurance, however, is rising at a rate
that is suppressing wages and leading employers to discontinue
or reduce coverage. Many elderly are using a growing portion
of their income for health care. The federal budget is strained
by cost trends that are independent of demographic change,
which itself will further stress the budget. Health is determined
by more than health care. Spending on housing, education,
and nutrition may be much more effective in promoting the
next advance in function or longevity than spending on, for
example, a new drug to treat advanced malignancy. Studies
on regional variation on spending in health care indicate that
higher expenditures are inversely correlated with measurable
quality. Concerns about quality, value, and sustainability indi-
cate that the cost trend warrants critical review.

Many have examined costs in America. Although there may
not be unanimity of opinion, there are some summary conclu-
sions that can be reasonably made. It is useful to note that
there are likely many factors and an improvement in any one
area should not be cast away as irrelevant. No magic bullet is
likely. Demographics account for a relatively small aspect of
the trend. Care at the end of life does consume a large per-
centage of total expenditures, but this is true at all ages. The
costs are growing at the same rate as other services and the
costs for the very old are not due to futile intensive care unit
days, but due to long-term and palliative care. Competition
has had mixed effects. When payers with market clout forced
hospitals and others to compete for patients by price, there was
a period of trend reduction. Typically competition has resulted
in one facility trying to outdo the other in technology arms
races that fuel the fire of cost growth. Price is a factor with
drugs and devices costing more than in other international sys-
tems that negotiate better with industry. Physicians earn more
relative to the rest of the population when compared with west-
ern European countries. Our employer-based insurance system
that became the model for our governmental programs was
created by providers, presumably for providers, although that
seems a distant memory to those battling with these payers
today. Administrative costs are significant, typically described
as the low single digits for Medicare and 10%–15% for com-
mercial insurance. This has been fairly stable, is not the bulk
of costs, and may include investments in technology and ser-
vices that will improve efficiency and quality. There is still an
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opportunity to create savings from better administrative effi-
ciency and reduced marketing costs. Disease frequency, some of
which is preventable by lifestyle interventions, may account for
significant differences in per capita spending in international
comparisons. Most agree that the biggest factor is the use and
rapid diffusion of new technology, typically without a strong
evidence base of utility established at the time of diffusion. Cost
effectiveness is rarely assessed.

Attempts to reign in costs have had mixed effects. Fraud,
although rare, exists and must be rooted out continuously.
Fraud reduction programs generally more than pay for them-
selves. Payer-created price reductions often resulted in cost
shifting to other payers or increased volume of services to
maintain gross income. Copayments or deductibles designed
to moderate patient demand obviously shift cost to the patient,
but the sickest patients account for most of the costs. Their
services are typically the least discretionary, so savings from
reduced utilization may not result. Removing some cost insu-
lation may lead to consumers being more aware of and engaged
in solving a national social problem. A forceful control on
technology diffusion does forestall costs for awhile but requires
a political will that is currently lacking. Systems that operate
within a budget such as an integrated delivery system that also
provides financing or assumes financial risk do best in cost
control. In our pluralistic payment system budgets are not like
those of single-payer systems in other countries and accordingly
are harder to enforce. Furthermore, the delivery system is not a
system organized with the capacity, authority, and information
systems necessary to control expenditures within a national or
regional budget. A primary care focus has had success, although
restrictions by “gatekeepers” have not.

It is hoped that costs can be controlled by reducing dupli-
cation of care, errors, and other waste through use of an elec-
tronic health record and other delivery system changes. The

same information systems can facilitate more effective use of
evidence-based medicine. In an example of misaligned incen-
tives, the cost of the system changes may be borne by a provider,
but the benefit may accrue to the financing system. Changing
payment from one that favors new procedures and volume of
services to one that supports chronic disease care using teams,
nonface-to-face interventions, and community resources (the
Chronic Care Model of Wagner) may be effective, if not in sav-
ing money, in improving care. Disease management programs
that properly target the most at risk and use effective inter-
ventions do save money by reducing hospitalization and, ergo,
serious morbidity. Identification of at risk persons who are
about to cross the threshold from average utilizer to high-cost
utilizer may be possible. There needs to be a substantial invest-
ment into better understanding comparative cost effectiveness
of medical interventions. Only now, after years of resistance,
are we developing ways to measure quality and efficiency and
make them transparent and actionable for the provider and
consumer alike. There will be stumbling along the way as this
process matures. The financing and payment system must sup-
port a transformation in health care, but there is legitimate
concern about the predictability of the result of many interven-
tions. There will be those who are adversely affected by change
and will oppose it. Ultimately, all these efforts to improve our
system will still require a social calculation of value. It seems
likely that such a transformational process will only occur under
duress.
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After the protracted 15-year Florida legal case of Terri Schiavo
concluded in 2005 (discussed in this chapter’s fourth section),
most Americans have heard about advance directives (i.e., liv-
ing wills and durable powers of attorney for health care), and
most (hopefully) now have also learned the valuable lesson that
an oral expression for future care may not lead to the intended
consequence.1 This chapter focuses the reader’s attention on
using written preventive ethics tools in geriatric practice in
planning for end-of-life care. This chapter first examines the
legal development and ethical significance of the living will
and durable powers of attorney for health care, then examines
some of the ethical conflicts that can be associated with the
use of written advance directives, and considers a stepwise pre-
ventive ethics approach to these advance directives in clinical
practice.

THE BEGINNINGS OF ADVANCE DIRECTIVES

Although the concept of living wills began in the 1960s, the legal
beginnings of what we now call “advance directives” arose from
a grassroots response to In Re Quinlan, decided by the New
Jersey Supreme Court in 1976.2 Ms. Quinlan, a 21-year-old
woman, suffered two prolonged anoxic episodes of unknown
origin, was resuscitated by a rescue team, hospitalized, and sub-
sequently was in a persistent vegetative state (PVS). Her father
petitioned the court for guardianship of her person for the
purpose of requesting that respirator support be discontinued,
with the understanding that the higher probability was that
his daughter would die. His request was eventually granted by
the Supreme Court of New Jersey. One legal root of the Quin-
lan decision has its support of patient decision making from
the 1914 New York State Appeals Court decision, Schloendorff
v. Society of New York Hospital, which stated “Every person of
adult years and sound mind has the right to determine what

shall be done to his body, and a surgeon who performs an
operation without the patient’s consent commits an assault.”3

All competent, adult patients have the right to control what is
done or not done for him or her.

Quinlan also has roots in the United States Supreme Court
decision on abortion in 1973, Roe v. Wade.4 Roe and cases that
preceded it established that there is a constitutional protection
of privacy and that this constitutional protection extends to
the physician–patient relationship. Privacy creates a zone of
noninterference around the physician–patient relationship into
which the state may not intrude without sufficiently compelling
reason. The courts recognize the compelling interest of the state
in protecting life; however, when the Supreme Court of New
Jersey decided Quinlan, the court argued that the rights of legal
self-determination and privacy could override that compelling
interest.

Portions of that Court’s reasoning are crucial for the reader
to understand. The Court determined that Ms. Quinlan’s prior
statements were not specific enough to count as advance
informed refusal and instead turned to the constitutional right
of privacy, reasoning that “the individual’s right to privacy
grows as the degree of bodily invasion increases and the prog-
nosis dims. Ultimately there comes a point at which the indi-
vidual’s rights overcome the State interest in preserving life.”2

Ms. Quinlan could not exercise her rights for herself, and they
would have to be exercised for her. Mr. Quinlan could play
this role because he had shown himself convincingly to be a
suitable guardian. Each of us retains privacy rights, even into
and despite loss of the capacity to make our own decisions,
including irreversible loss of such capacity. The Quinlan case
thereby establishes the legal background to: 1) allow patients to
make written or oral advance declarations regarding their own
end-of-life treatment (i.e., the living will); 2) allow patients
to appoint proxy decision makers (i.e., the durable power of
attorney for health care); and 3) emphasize the meaningful
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discourse on values and the place of other important family
and loved ones in future end-of-life treatment (relevant later
in the concepts of the Values History and the family covenant).

THE LIVING WILL

After Quinlan, many states codified the right to refuse medical
treatment, in advance of a time when one was no longer com-
petent and terminally ill (and in most states, also if in a PVS),
termed the “living will.” California first enacted such legislation
in 1976, and all but three states (Massachusetts, Michigan and,
New York) currently have such a statute. Even in these three
states, living will documents are used by health care providers
as evidence of a patient’s preferences to assist in guiding med-
ical care for those incompetent to make their own medical
decisions.5,6

Self-determination is exercised by an individual through
his making, and then projecting into the future, the refusal
of medical interventions. This refusal is binding on physicians
and institutions. Numerous aspects of many states’ living will,
natural death, or advance directive acts, as they are variously
known, seek to balance this right and the right to privacy
with the state’s interest in the preservation of life. For exam-
ple, many states suspend the implementation of living wills
for women while they are pregnant. Furthermore, while only
competent adult patients may execute a living will, statutes
generally make no provision requiring competency in revok-
ing a living will. This makes sense only on the assumption
that the statute expresses the legislature’s interest in preserving
life when in doubt. Living will laws also provide for criminal
and civil immunity for physicians and institutions that carry
out the instructions contained in a valid living will in which no
malpractice occurs. There are no reported cases challenging this
protection anywhere, indicating a very wide acceptance of living
wills.

The living will, then, is an expression of informed refusal
in advance of the time in which the patient is terminally ill
(or persistently vegetative depending on the relevant statute)
and has lost decision-making capacity. The latter is a clinical
judgment, to be made according to prevailing standards of rea-
sonable clinical judgment. States vary according to whether the
patient’s declaration or living will must be written. In addi-
tion, states vary on whether a written or oral declaration must
take a particular form. In addition, many states allow surro-
gate decision makers to exercise the rights to refuse for patients
without living wills, usually family members in a rank ordering
determined state by state. The reader should familiarize himself
with the details in relevant statutes for the reader’s jurisdiction.
The federal government recognizes the living will as well, for
example, in Veterans Affairs institutions. One important note,
some persons who wish not to have treatments discontinued
have resorted to executing a so-called “affirmation of life.” If
a therapy is not beneficial (i.e., per evidence-based medicine
criteria or credible physiologic reasoning), however, it may still

be morally acceptable for a physician or health care facility to
refuse to provide it.

THE DURABLE POWER OF ATTORNEY
FOR HEALTH CARE

As experience was gained with living wills, a concern arose
that the scope of advance informed refusal in living wills was
not broad enough. There were clinical situations in which the
patient was not necessarily terminally ill or persistently vege-
tative, but was not competent, and it was questioned whether
aggressive management of the patient is what the patient would
have wanted. In such cases, patient’s wishes would best be rep-
resented by family members or other loved ones.

For many years common and statutory law have allowed
for a durable power of attorney. A power of attorney is the
assignment of certain legal powers to others, for example, to
dispose of property in the physical absence of the owner. A sim-
ple power of attorney is not durable; that is, it does not persist
beyond that individual’s loss of decision-making capacity. The
durable power of attorney was developed precisely to permit
the conveyance of one’s legal powers to another upon one’s
loss of capacity to make decisions. The durable power of attor-
ney for health care (DPAHC), also called a health care proxy,
permits a named other (termed variously in different states,
the “agent,” “health care surrogate,” or “proxy”) to make one’s
health care decisions upon one’s loss of decision-making capac-
ity of any type. As with living wills, the loss of decision-making
capacity is a clinical judgment, to be made in accordance with
prevailing standards of reasonable medical judgment, without
the need for formal evaluation by the court. The onus is on the
physician to show that the patient lacks capacity, although with
difficult or ambiguous cases, psychiatric consultation may be
needed.

As with living wills, there is no reported case of legal chal-
lenge, especially for wrongful death, against a physician or hos-
pital that has let a patient die subsequent to the decision by
an agent holding a legally valid DPAHC. An important dis-
tinction between the DPAHC and the living will is that the
latter typically requires terminal illness, whereas the former
takes effect with any form of a loss of decision-making capac-
ity. Also, although the former can be used to request or to
refuse any intervention, the latter typically applies only to life-
prolonging interventions. Many states stipulate the form that
the DPAHC must take, so that the reader should familiarize
himself with applicable statutes.

THE PATIENT SELF-DETERMINATION ACT

A major shift occurred soon after the Nancy Cruzan case in
1990.7,8 Nancy Cruzan, 23, lost control of her car on the night
of 11 January 1983. Paramedics in Jasper County, Missouri dis-
covered her lying face down in a ditch and without detectable
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pulse or respiration – apparently anoxic for approximately 12–
14 minutes. After resuscitation, Cruzan entered a PVS, sus-
tained by gastrostomy tube feedings. After several years, her
parents requested that her artificial feeding be discontinued to
allow her death. Informal wishes expressed to her parents and
roommate were rejected by the Missouri Supreme Court (to
whom this case had been appealed) as insufficient for a “clear
and convincing” standard of evidence. This court added that
nutrition and hydration should be viewed as basic life sup-
port and not as medical therapy. The U.S. Supreme Court, in
June 1990, affirmed the Missouri Supreme Court decision, but
did not concur with all of its reasoning. The Court stated that
patients with capacity have a right under the U.S. Constitu-
tion to refuse medical therapy (and further stated that artifi-
cial nutrition and hydration were indistinguishable from other
forms of medical therapy that could be refused). The Court
stated that although a state has an interest in preserving life,
the constitutional right to refuse therapy takes precedence over
the state’s interest. The state of Missouri, however, was allowed
to exercise its interest in preserving life for the incompetent
patient by requiring a standard of evidence that a proxy must
meet before being allowed to refuse life-prolonging treatment
on the patient’s behalf. Justice O’Connor (in a separate opin-
ion) noted that few patients have advance directives and that
“clear and convincing” evidence may not exist. Her opinion
is a clarion call to the U.S. public to use both living wills and
durable powers of attorney for health care to strive toward that
standard of evidence.

A major federal legal development after Cruzan was the
Patient Self-Determination Act (PSDA) of 1990, which took
effect in December of 1991. A parallel policy for Veterans Affairs
institutions took effect in 1992. The PSDA aims to reduce the
number of situations in which patients do not have written
advance directives by requiring institutions that receive fed-
eral funds and HMOs to notify their patients on admission (or
enrollment in the case of HMOs) about their relevant rights
under relevant state law to execute an advance directive. In addi-
tion, patients are to be notified about their rights of informed
consent generally. Finally, among other provisions, the law also
requires hospitals to have policies on these matters, to notify
patients that there are such policies, and provide information
to patients about these policies.

Although the PSDA has increased patient awareness of
advance health care planning, the reader should not assume that
the PSDA solves the problem of patients not having advance
directives.9,10 Regrettably, the PSDA often does not get car-
ried out by health care professionals, but instead is usually
a single query to the patient or family by admissions per-
sonnel or is in a raft of documents mailed to a new patient
joining an HMO. It takes time, discussion, and patient educa-
tion to effect an increased usage of advance directives.11,12 The
reader should assume that he or she bears significant respon-
sibility for discussing advance directives with patients in the
outpatient setting and for anticipating and seeking to pre-
vent ethical conflicts that can arise in association with advance
directives.

ETHICAL CHALLENGES WITH
ADVANCE DIRECTIVES

There are currently two advance directive instruments, and
even a federal law on requesting about their use. Just as
these advances were being put forward, the Terri Schiavo case
unfolded.13 In February 1990, Theresa (Terri) Marie Schiavo,
27 years old, suffered a cardiac arrest with resultant severe brain
damage (PVS). Terri Schiavo had no living will or durable power
of attorney for health care. She remained in a PVS for 15 years,
maintained on artificial nutrition and hydration. Michael Schi-
avo, her husband, attempted to discontinue the feeding tube
when he realized over several years that her remaining in a
PVS was counter to her wishes. Several witnessed discussions
in which she had stated these wishes were put forward as best
representing her autonomous preferences. Terri’s parents, the
Schindlers, opposed the removal due to a belief that she was
not in a PVS and could somehow be rehabilitated with ther-
apy, and based on their desire to keep Terri alive. Over several
years of media-inflamed coverage and posturing in both the
Florida legislature and U.S. Congress, the U.S. Supreme Court
declined five times to review the case. Michael Schiavo’s request
to withdraw the feeding tube was ultimately allowed and Terri
Schiavo died March 31, 2005. The autopsy on Terri Schiavo
demonstrated that at her death, she had a brain weight half
that of normal. Her autopsy revealed massive damage to her
brain, and the coroner opined that she was “irrecoverable and
no amount of treatment or rehabilitation could have reversed”
her condition.

The Schiavo case helps to point out that there are ethical
challenges with advance directives, many of which are best
addressed before they become problems. First, patients may
not realize that having an advance directive is important to
their own future.14 In their absence, decisions may be made
contrary to those the patient might make. Decisions might
also be made by others than those the patient would prefer
or would want to trust with such decisions. Second, in some
states a standard living will lacks detail. Typically, statutes refer
to the withdrawal of mechanical or other artificial means of
sustaining life. Some states, however, are explicit that all life-
sustaining treatment (which is defined in the statute) should be
withheld or discontinued. These states may also allow patients
to choose which categories of treatment they wish continued
and which withheld.

Third, a patient may fail to provide future health instruc-
tions to his proxy. This lapse may occur because the patient
trusts the agent named to make decisions and believes that
trust is sufficient, or because the patient has not been pro-
vided the opportunity to make such decisions. Patients may also
write instructions or make oral statements in association with
a living will or durable power of attorney for health care that
strike the physician as unreasonable (e.g., “Do everything – he’s
a fighter”), or as vague (e.g., “Don’t keep me alive if I’m a veg-
etable”). These may be requests either for treatment or against
treatment. Aggressive management does not make sense in all
cases any more than nonaggressive management makes sense
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in all cases. Unreasonable instructions by patients need to be
identified when they are made and discussed with the patient,
before they lead (usually late at night) to ethical conflict.

Fourth, patients or their families can sometimes overesti-
mate what their religious traditions require of them in resisting
death. Religious advisers can sometimes influence patients or
families, even if the adviser is not well informed about the
patient’s condition and its prospects. Patients sometimes mis-
interpret what their religion “requires” of them in fighting
illness, and their religious advisor can rectify these erroneous
beliefs.15 Fifth, one’s professional colleagues may have diffi-
culty with some strategies for permitting patients to die, the
withdrawal of nutritional therapy in particular. Some take the
view that withdrawal of nutritional therapy is tantamount to
starvation and suicide. As mentioned previously in the Cruzan
case, the U.S. Supreme Court examined this matter and held
that nutritional therapy is the same as any other medical inter-
vention and that its withdrawal is like that of a ventilator, not a
killing. Some state statutes also make this clear.

Sixth, the patient’s family members and loved ones may
have objections to the patient’s decisions as expressed in
advance directives. Family members may disagree about how
or when to implement a living will based on differing views of
“hope.” The worst time for conflicts about such matters is after
the patient has lost decision-making capacity. It is far better
to help the patient identify and deal with potential problems
within his family in advance of the loss of capacity.

An advance directive is not a physician’s order. Advance
directives do need to be translated directly into physician’s
orders upon entry into the health care system. These orders
should be explicit, comprehensive, and timely. No professional
caring for the patient should have any doubt about just what
is and is not to be done when life-threatening events occur.
The physician’s obligations do not end with writing orders
for nonaggressive management. There are substantive ethi-
cal obligations to the dying and their families. The patient
is owed appropriate palliative management of pain and suffer-
ing and threats to dignity. The family is owed assurance and
support that the patient’s wishes are being carried out and that,
therefore, everything that ought to have been done was indeed
done.

A RESPONSE TO THESE ETHICAL CHALLENGES:
THE VALUES HISTORY

These ethical challenges of advance directives led investigators
to develop an explicitly value based advance directive instru-
ment called the Values History to address prospectively these
challenges.13,16–18 The term “values history” has its roots in Dr.
Edmund Pellegrino’s description in the 1980s of the interactive
discussion and narrative of values that can and should take
place between patient and physician.19 The patient’s values and
beliefs serve as an important basis for further understanding
why these advance directives were executed by the patient. The
Values History promotes patient autonomy by eliciting value-

based discourse that can then be utilized in unanticipated future
medical scenarios that cannot readily be addressed by means of
a standard advance directive.

Documenting the patient’s values helps to contextualize
these preferences for future use (in the absence of a known
illness). The values in the Values History have been empiri-
cally evaluated and significant correlations have been found
between patient values and the medical therapies that patients
would wish to forgo if they were terminally ill. Specifically,
individuals often wish to forego end-of-life treatment that will
be financially, emotionally, or physically burdensome to their
family.20–22 These findings support the claim that patient val-
ues can help the patient and the patient’s family and physician
better understand how to invoke the patient’s specific directive
preferences in future, unforeseen medical circumstances. This
approach allows for greater flexibility in the physician’s response
to the patient’s future incapacity by heightening awareness of
why patients would prefer or not prefer treatment modali-
ties. These values can then assist the family and physician in
writing orders when the need for them later arises. Almost
all jurisdictions and Department of Veterans Affairs policy
allow specific directive statements to be added to a living will
as well as the DPAHC, when their intent is in concordance
with the advance directive (the reader is directed to review the
advance directive from their own jurisdiction: State Links at
www.press.jhu.edu/books/supplemental/9306 4.html and VA
Link: www.ethics.va.gov/ETHICS/activities/policy.asp

The Values History contains two parts: 1) an identification
of values (Values Section), and 2) preference statements based
on the patient’s values (Directives Section). The Values Section
elicits from the patient her values regarding end-of-life care.
The patient is first asked to evaluate her future life in the context
of duration of life versus quality of life. The patient is then
asked to identify the end-of-life values that are most important
to her. The reader is encouraged to discuss the patient’s values
at length to allow for their elaboration or for the addition
of other values that more completely reflect the individual’s
concerns or beliefs about end-of-life treatment. The Directives
Section invites the patient to select specific treatment directives
in light of those values and beliefs. The goal of this two-part
approach is to encourage patient–physician discussion on the
use of medical treatments at the end of life, which may assist
the patient to understand better and articulate his values. In
turn, the physician can better respect the patient’s autonomy
by helping remove constraints that could potentially hinder the
informed consent process.23

The Values History’s Directives Section list of treatment
preferences is intended to be exhaustive, as it is an ideal to
strive for, while focusing first on those that are most likely to
be used for the patient, given their current medical problems.
The Directives Section begins with treatment preferences in
acute care situations: consent for or refusal of cardiopulmonary
resuscitation, ventilator use, and endotracheal tube use. Pref-
erences regarding chronic care modalities follow, including
those for use of intravenous fluids, enteral feeding tubes, and
total parenteral nutrition, medication, and dialysis. During this
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part of the Values History process the physician explains the
treatment modalities, their beneficial effects, short-term and
long-term consequences, and possible harms in the contexts of
terminal illness, irreversible coma, and PVS. During conversa-
tions on discontinuing treatment, the patient should be reas-
sured that the administration of medications for symptom relief
(including treatment for pain, nausea, and shortness of breath)
would not be withheld if required for comfort care, even if
such therapy may involve an incremental increase of the risk of
mortality.

The Values History is different from the living will and
DPAHC in that “trials of intervention” can be more easily
articulated for specific treatments.24 This concept of trials of
intervention is important in critical care, replacing the “all
or nothing” approach.25 The clinical reality is that aggressive
management is often undertaken in a trial to see if it will benefit
the patient. Trials of intervention also create the possibility of
finding common ground between the patient’s values and the
physician’s values.

For all of the above directives (except cardiopulmonary
resuscitation), the patient may choose intervention, a trial of
intervention (limited by time or medical judgment), or non-
intervention. The patient may decide that after a set time trial
attempting an intervention, if no benefit of the therapy were
apparent, the intervention should be discontinued. The patient
can instead decide to have a treatment continued so long as
it benefits the patient, in the physician’s best medical judg-
ment. Benefit-based trials require a significant level of trust
among the patient, the proxy, and the physician. The task for
the physician is to allow adequate time for a therapy to benefit
the patient before considering stopping it. The parameters the
physician will use should be discussed with the patient. Benefit-
based trials more accurately convey how the DPAHC agent may
approach intervention in an unforeseen future medical condi-
tion. Trials thereby allow for assignment of treatment as a trial
with subsequent decisions made on the basis of benefit (or lack
of it), time, or a later decision by the patient’s proxy. Identify-
ing common ground of values is the core strategy of preventive
ethics.

The Values History also offers several unique directives:
refusal of intensive care treatment, autopsy, a “Proxy Negation”
directive to exclude a specific potential decision maker (due to
differing values) and “Do not call 911” for patients in long-
term care facilities or home care.16 The end of the Directive
section allows the patient to add consent, refusal, or trials of
intervention to other specific directives not otherwise addressed
(e.g., specific types of surgery).

THE FAMILY COVENANT IN ADVANCE
CARE PLANNING

In a series of recent publications, the family covenant has been
put forward as a means to negotiate the place of family and
significant others in the patient’s health decisions. The family
covenant is a health care agreement that can facilitate proactive

discourse on advance care planning. The family covenant artic-
ulates the roles of the patient, family or loved ones, and physi-
cian, as they define them in an interactive conversation. An
initial health care agreement delineates boundaries of informa-
tion sharing and proxy consent, with the physician serving as
facilitator in potential future times of conflict.26,27 This process-
(rather than form-) based approach is intended to provide a
richer context of values and preferences through interactive
discussion, as voiced by the participants.

The family covenant, then, is an open health care agreement
predicated on a promise among the patient, physician, and
those loved ones designated by the patients who agree to par-
ticipate (including the patient’s health care surrogate/proxy).
The initial promise is then reinforced by time and trust in the
ongoing bond between the parties, with the physician serv-
ing as facilitator if conflict arises. The family covenant’s con-
struct then determines the level and scope of persons who have
informational access to the patient’s future health affairs, both
when able and incapacitated, and designates which loved ones
may participate in future decision making on behalf of the
incapacitated patient. The family covenant helps to clarify the
values of each participant at its outset by articulating param-
eters concerning information sharing and surrogate decision
making in end-of-life care. These parameters are defined by
those participating in the covenant. It promotes communica-
tion, collaboration, and transparency while being pragmatic in
understanding that loved ones sometimes can benefit from the
facilitative assistance of the patient’s physician.

The family covenant adds an important aspect to advance
care planning – articulating the role of loved ones, and the dis-
course among them in forging an ongoing health agreement.
This advance directive model can therefore help with the dif-
ficulties of health care proxies when a loved one is not sure
what the patient would want done and turns to other family
members for assistance.28 It also would help when a living will’s
original premises are found to be so vague as to be uninforma-
tive in medical decision making, and information from others
knowledgeable about the incapacitated patient is required for
their care. Very importantly, it explicitly identifies those loved
ones who are included in the covenant – such that those outside
of the covenant do not have standing in the sharing of informa-
tion or decision making for the patient. The family covenant
may have avoided the moral problems of proxy consent that
were evident between the husband and parents in the PVS case
of Terri Schiavo.1,29

A PREVENTIVE ETHICS STRATEGY FOR
ADVANCE DIRECTIVES

The ethical challenges discussed previously usually occur
because the physician waits too long to involve the patient
(and his loved ones) in decision making in the outpatient
setting, well in advance of hospitalization or admission to a
nursing home. Regular discussion of advance directives with
all geriatric patients should be regarded as the ethical standard
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of care. These discussions should take place at hospital admis-
sions – and the response of the reader’s institutions to the PSDA
should not be presumed to be sufficient – but should also take
place in other potentially less stressful settings.

Advance directives should be discussed in the outpatient
setting.30 Discharge planning should also be utilized as an
additional setting in which decision-making discussions can
be initiated, in anticipation of readmission. Too many ethical
conflicts continue to occur because physicians are not initiat-
ing timely conversations with geriatric patients about advance
directives. The primary clinical task, therefore, is to prevent
such conflicts, particularly those discussed in the previous
section.

The authors believe that, when possible, a patient should
complete advance care planning over several visits. Such a
methodology has two advantages over precipitous consent to an
advance directive.31,32 The process is intended to be a reflective
process by the patient, so that decisions are made thought-
fully. With discussion occurring over time, the physician can
distribute the time required for these discussions over several
medical visits.

The family and other loved ones can be part of this process
when the patient consents to their involvement. The patient’s
loved ones, and specifically the DPAHC agent, should receive a
copy of the completed living will, DPAHC, Values History, and
family covenant. Any misunderstandings should be clarified at
the meeting of family members, agent, patient ,and physician.
The authors urge that all advance directives be reviewed with
the patient periodically (every 6–12 months), especially if there
is a significant deterioration in the patient’s health status or
change in family dynamics. This way, changes in values or
preferences that may occur over time can be documented, as
well as discussed. Orders could then be updated as necessary.

The authors propose the following eight steps as a preven-
tive ethics strategy for advance directives. Although these steps
take time, they will be cost beneficial in the time, stress, and eth-
ical conflicts that they can prevent for the reader, for patients,
for patients’ families and loved ones, for institutions, and for
society.

First, explain that there are two forms of advance directives
and that they serve different purposes and take effect under
different conditions. The living will can be used by the patient
only to refuse (or request) certain types of treatment in advance
of the time that the patient is both terminally ill (as defined
in relevant state or federal statute) and found in reasonable
clinical judgment to have lost the capacity for making his own
decisions. The reader should be clear with the patient about
whether the applicable law permits an advance directive to be
implemented only when a person is terminally ill or if it may
also be implemented when a person is in a PVS. If the state law
narrowly restricts the types of situations in which a living will
may be implemented, the patient is well advised to consider
executing a durable power of attorney for health care that can
be implemented in a broader range of health circumstances.33

The DPAHC can be used to assign to someone else the power
to make decisions for the patient when in reasonable clinical

judgment the patient has lost the capacity to make his own
decisions. The patient need not also be terminally ill, as is the
case for living wills. If relevant statutes exclude from the agent’s
authority the right to authorize certain types of treatment (e.g.,
electroshock therapy), these exclusions should be made clear
to the patient.

Patients’ instructions on their DPAHC document should
be reviewed. If the patient’s instructions could in some cir-
cumstances be reliably judged to be unreasonable or difficult
to implement, this should be explained to the patient, so that
the patient can clarify his intent and preferences. For example,
a request that everything be done may not make sense for a
patient who is irreversibly dying despite aggressive manage-
ment that results, on balance, only in unnecessary pain and
suffering. Such an outcome is justifiably regarded as unreason-
able in beneficence-based clinical ethical judgment, and this
should be explained to the patient. All alternatives should be
reviewed so that potential conflicts between the patient’s pref-
erences and beneficence-based clinical ethical judgment are
understood and satisfactorily addressed.

For patients who have executed both documents, the liv-
ing will and DPAHC should be reviewed for potential areas
of conflict. These should be pointed out to the patient and
the patient’s preference for the management of such conflict
elicited. The patient should be asked to make note of such pref-
erence in the documents and the reader should record such
preferences in the patient’s record.

Second, the patient should be provided with a frank
description of the kinds of interventions that are employed in
aggressive management of life-threatening events, especially
critical care interventions. The patient should be provided a
brief but accurate description of such interventions as intuba-
tion and support by mechanical ventilation, cardiopulmonary
resuscitation, admission to the critical care unit, the adminis-
tration of medication, fluid, and nutrition by peripheral and
central lines, etc.34 Both the short- and the long-term conse-
quences should be discussed, including reliable estimates of
the probability of successfully implementing the patient’s pref-
erences given the patient’s present and future expected health
status.35 Patients with chronic diseases need to appreciate that
life-threatening events usually accelerate the process of decline,
and aggressive management followed by survival usually leaves
the patient with a lower baseline than before the event.

It is especially important that the concept of trial of inter-
vention be discussed with the patient.36 A trial may be (and is
often) stopped when it is no longer benefiting the patient. In
particular, the patient should understand that in contemporary
critical care, an admission to the intensive care unit is also a
trial of intervention. This trial usually is undertaken to know
whether it will benefit the patient, because it is still quite diffi-
cult to reliably predict which patients will and which patients
will not benefit from intensive care admission. This trial, too,
can be ended if the intended effect is not forthcoming – and
the patient should articulate what such an endpoint would be.

Third, many patients make health care decisions on the
basis of their religious beliefs, traditions, and convictions.
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Patients often turn to religious advisers for help in making
decisions about advance directives. When they do, the religious
adviser should not be offering advice in a vacuum. With the
patient’s permission, therefore, the religious adviser should be
provided with the information described in the previous two
steps. In addition, the reader should be aware that most faith
communities do not make it obligatory to resist death at all
costs. Rather, moral theological views tend to recognize lim-
its to what medicine can accomplish.37 As noted previously,
patients sometimes may not be aware of this and so may over-
estimate what their faith requires of them. If a patient or a
religious adviser insists that the patient’s faith requires that
everything be done, this should be discussed with the patient
and advisor in a frank way, apprising them of the prospects of
success and the resulting cost in unnecessary morbidity, pain,
and suffering. It may be appropriate to ask them to reconsider.

Fourth, the patient should be asked whether the patient
anticipates whether anyone in the patient’s family may have
concerns, problems, or objections to the patient’s decisions in
her advance directives. For example, a patient may prefer to
name an adult child as agent with DPAHC, rather than her
spouse. The patient’s spouse may be unaware of this prefer-
ence. Offer the patient the opportunity to meet with family
members, so that the patient’s preferences and decisions can
be explained. Family members have an ethical obligation to
respect the patient’s choices. Adult children, especially, need to
be made aware of role reversal, taking over decision making
as if the patient were now a child and the adult children were
now parents of the patient. Family members, especially those
named as a DPAHC, should be included in discussions about
the patient’s health care preferences, when possible.

Fifth, beware of ever using the language of withdrawing or
withholding “care.” Treatments may be withheld or withdrawn,
while caring for patients never stops. Caring for patients also
includes diligent attention to, and palliative management of,
pain and suffering and protection of the patient’s dignity.

Sixth, ask the patient where the patient keeps originals of
his advance directives and who has copies. The reader should
be sure that there are copies of the patient’s directives in the
patient’s office records, the hospital records, and the nursing
home’s records. In particular, the reader should be certain that
the emergency department of the patient’s hospital has copies
of the patient’s directives. The patient’s DPAHC agent, if one is
named, should also have copies.

Seventh, ask yourself and ask your colleagues – especially
nursing colleagues, as well as trainees – if any of them have con-
cerns, problems, or objections to the patient’s advance direc-
tives. When possible, you should plan for these contingencies.
For example, some individuals may object to withdrawal or
withholding of nutrition as a form of killing by starvation. Two
responses to this can be considered. The first is, if the patient
is being supported by other interventions, for example, a ven-
tilator, or antibiotics, or pressor drugs, one or more of these
could be discontinued to allow the patient to die comfortably.
For patients on multiple life supports, this may provide a reso-
lution acceptable to all.

The second response applies when nutritional therapy is the
main or sole intervention that is preventing the patient’s death.
This is frequently the case for patients in a PVS. Not every-
one accepts the explanation that death subsequent to discon-
tinuation of nutritional support is caused by gastrointestinal
tract and immune system failure secondary to irreversible cen-
tral nervous system injury or disease. In 1990, Justice Antonin
Scalia argued against this in his concurring opinion in Cruzan
v. Director, Missouri Department of Health.7 It is arguably a
right in conscience for health care professionals who agree with
Justice Scalia to withdraw from the care of the patient from
whom nutritional support will be withheld or withdrawn pro-
vided sound transfer of medical care to another physician is
facilitated. The reader’s practice and institutional policy where
the reader practices should recognize and respect such a right
and the conscientious views that lead to its exercise. There is
no conclusive ethical argument that Justice Scalia and those
who share his views are mistaken. This view must therefore be
regarded as reasonable and respected. Nevertheless, this view
cannot be allowed to stand in the way of implementing an
advance directive, because there is also no conclusive argument
that withdrawal or withholding of nutrition must be regarded
as killing by starvation in all cases. As professionals, individu-
als who share Justice Scalia’s views must respect the patient’s
preference as also being reasonable and in conscience they are
free to withdraw from the patient’s case after ensuring that the
patient will not suffer any loss of care by their withdrawal.

Eighth, having undertaken the previous seven steps, the
reader is in a position to write an order that implements the
patient’s advance directive(s). The reader’s orders should be
comprehensive and clear. The goal is the following: no pro-
fessional with responsibility for the patient, upon reading the
orders, should be unclear or uncertain in any way about what
should and should not be done in the case of a life-threatening
event. These orders should be readily accessible in the patient’s
chart, that is, as a face sheet.

As noted previously, there are serious beneficence-based
and autonomy-based obligations to dying patients. Chief
among these obligations are adequate pain and suffering con-
trol and maintenance of dignity. Seriously ill patients can toler-
ate high doses of analgesics, if the level is titrated appropriately.
This approach minimizes the risk of mortality from aggressive
pain and suffering management. Because the patient’s death
can be acceptable in both beneficence-based and autonomy-
based clinical judgment, an increased risk of mortality for the
sake of adequate pain and suffering control does not violate
beneficence-based clinical ethical judgment. Quality assurance
mechanisms should be extended to cover review of pain and
suffering management for dying patents, so that these matters
can be addressed openly and with institutional sanction.

SPECIAL CONSIDERATIONS

Implementing advance directive orders for patients in nursing
homes, for patients electing to die at home, and for surgery
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involves special considerations. For nursing home patients, the
order written in step eight, in addition to pain and suffering
control, might simply be “Do Not Call 911.” This strategy
avoids all forms of aggressive management in nursing homes
without resuscitation equipment and personnel trained in its
appropriate use.

This strategy may meet some institutional resistance, given
the present regulatory environment of nursing homes in the
United States. Some managers of nursing homes want to avoid
any mortality in the nursing home and so may resist the “Do
Not Call 911” order. There have been no reported cases against
physicians or hospitals that have implemented valid advance
directives in accordance with the patient’s wishes. Nursing
homes can develop policies that respect and implement living
wills, a process that will be self-educating for the institution’s
personnel and leadership.

For patients at home, there are now several states that allow
“Do Not Call 911” orders by statute.38 There are several prob-
lems with this strategy. First, orders are usually written not for
family members but for professional colleagues and trainees.
The physician does not stand in a hierarchical relationship of
power with respect to family members. Second, family mem-
bers may justifiably place limits in their spousal and filial obli-
gations, including the obligation to care for a loved one dying at
home.39 Some family members may reasonably judge the care
burdens of doing so to be beyond their capacities, physical,
emotional, or financial. A patient does not have an unlimited,
autonomy-based positive right to impose unreasonable care
burdens on family members. To prevent future ethical conflict,
the writing of a “Do Not Call 911” order should be conducted
with a frank and mutually respectful discussion of the sense of
family members’ obligations and an articulation of their limits.

Conflicts in this area can be prevented in several ways. Fam-
ily members need to be informed honestly about the care bur-
dens involved and also about home services, such as hospice,
that could reduce those burdens to a reasonable level. Fam-
ily members also need to know that ambulance crews usually
employ full resuscitation protocols for all rescues in response
to 911 calls. Families can avoid this outcome by bringing the
patient to the hospital before an emergency or perceived emer-
gency. Some states have laws allowing an out-of-hospital do-
not-resuscitate (DNR) order that do permit emergency pallia-
tive therapies to be provided without being required to provide
cardiopulmonary resuscitation. How these laws operate, and
the familiarity that health care facilities and providers have
with them, vary widely.40,41 The reader should evaluate local
laws before writing or guiding patients to create out-of-hospital
DNR orders. In addition, the reader can write orders that will
address how the patient is to be managed once the patient
reaches the emergency department of the hospital. The reader
should work with colleagues in the emergency department
and hospital administration on policies that will sanction such
orders.

Patients for whom orders have been written to implement
their advance directive(s) may require surgery to reduce the
patient’s pain and suffering. The patient may be a reasonable,

Table 59.1. Advance Care Planning from Documents
to Families

1. After patient execution of either or both, the living will and
DPAHC (as part of well elder care), the physician asks the
patient which loved ones he would want as part of their own
family covenant to share information, as well as to help the
proxy (or clarify the living will) in future circumstances of
incapacity. The members of this family covenant then meet (in
person or by phone) to determine the boundaries that the
patient and each member hold as a promise to each other.

2. The physician discusses with the patient values regarding quality
of life versus duration of life, as part of the values history.

3. The physician reviews the patient’s quality-of-life values with the
patient and requests that the patient select those most important
to her, while exploring other alternative patient values as well.

4. Using the patient’s values as a framework, the patient and
physician discuss the various therapeutic options in the directive
section, especially examining “why” a therapy is accepted or
refused.

5. The physician facilitates the consent process:

a. By framing the process in relation to known patient values.

b. By exploring other values that may emerge in the process.

c. By clarifying for the patient inconsistencies between values
and directives in a nonpaternalistic fashion, by removing
reversible constraints to consent.

d. By framing treatment options in terms of known patient
conditions and diseases as well as high-risk activities and
genetic propensities.

6. Other specific advance directive preferences concerning surgery,
and calling 911 from home or the nursing home should be
discussed.

7. The directives individually should be initialed and dated. The
patient signs, dates, and has witnessed the completed values
history, with copies placed in the medical chart (i.e., doctor’s
office, hospice, and/or extended care facility). The original
should be placed in a readily available place in the patient’s home
(known to family and friends). The family covenant members
should be participants in reviewing these values and preferences
(as consented to in the covenant).

8. Periodically, these values and preferences should be reviewed
among physician, patient, and family covenant members.

albeit high, risk for surgical intervention. From a surgical point
of view, the problem with DNR orders remaining in effect dur-
ing surgery is that administration of anesthesia or intraopera-
tive technique can result in life-threatening events, from which
the patient has a reasonable probability of recovering and then
going on to enjoy the benefits of the surgery. It makes little or
no sense in beneficence-based clinical ethical surgical judgment
to let the patient die from reversible iatrogenic events when the
patient is reliably expected to benefit from surgery. This line of
reasoning is sound beneficence-based clinical ethical judgment
and explains surgeons and anesthesiologists who reverse DNR
orders during surgery, despite autonomy-based arguments to
the contrary.42
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Maintaining DNR orders during surgery could result in
some patients’ pain and suffering being unnecessarily worse
than it has to be. The preventive ethics strategy here is not sur-
prising: negotiation with the surgical team. The reader should
be prepared to present a clear statement of the patient’s prob-
lem and why surgery is reliably expected to be effective in
addressing that problem. The reader and the surgical team
should undertake a frank appraisal of the patient’s surgical
risk. The reader should also negotiate with the surgical team
when the reader’s orders for nonaggressive management of
life-threatening events will again take effect (i.e., essentially a
postoperative trial of intervention). The reader needs to be
aware of surgeons’ understandable sensitivities about mortal-
ity rates. The reader and surgical colleagues should work with
their institutions and payers to ensure that death subsequent
to surgery and reinstatement of the reader’s orders for nonag-
gressive management of life-threatening events is an acceptable
form of postoperative mortality.

To summarize an optimal means to address advance care
planning, Table 59.1 depicts this process in brief. The fam-
ily can be part of this process when the patient consents to
their involvement. At its completion, the patient’s loved ones,
and specifically the DPAHC agent, should receive a copy of
the completed living will, DPAHC, Values History, and family
covenant.

CONCLUSION

As one can understand from the Schiavo case, the moral weight
of future treatment refusal should not be left to oral state-
ments. The legally recognized written advance directives, the
living will, and the DPAHC are essential tools in advance care
planning. The Values History and family covenant are power-
ful supplementary documents that can add clarity and meaning
to these advance directives by facilitating patient conversation
on end-of-life care with family and physicians. Taken together,
these advance directives allow the physician to respect patient
autonomy and to understand better his patient’s values and
preferences regarding end-of-life care.

My Advance Directive for Future Medical Treatment

Patient’s name:

I currently have signed
[] Living Will
Date signed:
Location:
Discussed with
[] My doctor:
Name Date
[] My Proxy/Health Surrogate
Name Date
[] My other family members
Name Date

Name Date
Name Date
Name Date
Name Date
[] My Durable Power of Attorney for Health Care:
Proxy Name:
Address: Phone
Date signed:
Location:
Discussed with
[] My doctor:
Name Date
[] My Proxy/Health Surrogate
Name Date
[] My other family members
Name Date
Name Date
Name Date
Name Date
Name Date
[] My Organ Donation Card:
Date signed:
Location:
Discussed with
[] My doctor:
Name Date
[] My Proxy/Health Surrogate
Name Date
[] My other family members
Name Date
Name Date
Name Date
Name Date
Name Date

My Family Covenant

I have entered a family covenant with my doctor and the
following family members and friends:
Name
Name
Name
Name
Name

(Reprinted with permission from Johns Hopkins University
Press, Doukas, DJ, Reichel, W. Planning for Uncertainty. 2nd
ed. Baltimore: Johns Hopkins University Press, 2006.)

If other family members or friends are not included above,
they are not to be consulted about my health, given medi-
cal information without my consent or that of my proxy, and
they are not to be part of any medical decision making on my
behalf.

My family covenant directs members to carry out my
autonomous values and preferences in the following way, in
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conjunction with my living will and/or durable power of attor-
ney for health care:

[Potential Areas for consideration:]
[] Who Has Access to My Health Care Information (Con-

fidentiality)
[] Who Else May Participate in My Health Care Decisions
[] Who Is My Proxy and Whom Else Should He or She

Consult (or Not)

Describe here:

Signature: Date:
Witness/Address:
Witness Signature: Date:
Witness/Address:
Witness Signature: Date:

The Values History

Patient’s name:

This Values History serves as a set of my specific value-based
directives for various medical interventions. It is to be used in
health care circumstances when I may be unable to voice my
preferences. These directives shall be made a part of the medical
record and shall be used as supplements to my living will and/or
durable power of attorney for health care if I am terminally ill
and unable to communicate, if I am in an irreversible coma or
persistent vegetative state, or if I am in end-stage dementia and
unable to communicate.

I. Values Section
There are several values important in decisions about end-

of-life treatment and care. This section of the Values History
invites you to identify your most important values.

A. Basic Life Values

Perhaps the most basic values in this context concern length
of life versus quality of life. Which of the following two state-
ments most accurately reflects your feelings and wishes? Write
your initials and the date next to the number you choose.

1. I want to live as long as possible, regardless of the
quality of life that I experience.

2. I want to preserve a good quality of life, even if this
means that I may not live as long.

B. Quality-of-Life Values

There are many values that help us to define for ourselves
the quality of life that we want to live. The following values
appear to be those most frequently used to define quality of life.
Review this list and circle the values that are most important to

your definition of quality of life. Feel free to elaborate on any
of the items in the list, and to add to the list any other values
that are important to you.

1. I want to maintain my capacity to think clearly.
2. I want to feel safe and secure.
3. I want to avoid unnecessary pain and suffering.
4. I want to be treated with respect.
5. I want to be treated with dignity when I can no longer speak

for myself.
6. I do not want to be an unnecessary burden on my family.
7. I want to be able to make my own decisions.
8. I want to experience a comfortable dying process.
9. I want to be with my loved ones before I die.

10. I want to leave good memories of me for my loved ones.
11. I want to be treated in accord with my religious beliefs and

traditions.
12. I want respect shown for my body after I die.
13. I want to help others by making a contribution to medical

education and research.
14. Other values or clarification of values above:

II. Directives Section
The following directives are intended to clarify what you

want and do not want if one day you are terminally ill and
unable to communicate, you are in an irreversible coma or
persistent vegetative state, or you are in end-stage dementia
and unable to communicate. Some directives involve a simple
yes or no decision. Others provide for the choice of a trial
of intervention. Write your initials and the date next to the
number for each directive you complete.

Initials/Date
1. I want to undergo cardiopulmonary resuscitation.
YES
NO

Why?
2. I want to be placed on a ventilator.
YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
3. I want to have an endotracheal tube used in order to

perform items 1 and 2.
YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
4. I want to have total parenteral nutrition administered

for my nutrition.
YES
TRIAL for the TIME PERIOD OF .
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TRIAL to determine effectiveness using reasonable
medical judgment.

NO
Why?

5. I want to have intravenous medication and hydra-
tion administered. Regardless of my decision, I understand that
intravenous hydration to alleviate discomfort or pain medica-
tion will not be withheld from me if I so request them.

YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
6. I want to have all medications used for the treatment

of my illness continued. Regardless of my decision, I understand
that pain medication will continue to be administered including
narcotic medications.

YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
7. I want to have nasogastric, gastrostomy, or other

enteral feeding tubes introduced and administered for my
nutrition.

YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
8. I want to be placed on a dialysis machine.
YES
TRIAL for the TIME PERIOD OF .
TRIAL to determine effectiveness using reasonable

medical judgment.
NO

Why?
9. I want to have an autopsy done to determine the

cause(s) of my death.
YES
NO

Why?
10. I want to be admitted to the Intensive Care Unit.
YES
NO

Why?
11. For a patient in a long-term care facility or for a

patient receiving care at home who experiences a life threatening
change in health status: I want 911 called in case of a medical
emergency.

YES
NO

Why?

12. Other directives:

I consent to these directives after receiving honest disclosure
of their implications, risks, and benefits from my physician,
being free of constraints, and being of sound mind.
Signature: Date:
Witness/Address:
Witness/Address:

13. Proxy Negation: I request that the following persons NOT
be allowed to make decisions on my behalf in the event of my
disability or incapacity:

Name Date
Name Date

Reprinted by permission of Appleton & Lange, Inc. Adapted
from Doukas D, McCullough L. The values history: the evalua-
tion of the patient’s values and advance directives. J Fam Pract.
1991;32:145–153.
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INTRODUCTION

Ethical decision making is essential in the practice of medicine.
The foundation of the provider–patient relationship rests on
moral principles expressed in professional oaths that serve to
protect and promote the interests and welfare of patients. Even
the most mundane medical interactions usually involve weigh-
ing competing values and priorities to arrive at a management
plan that is sound both from medical and moral vantage points.
Health care providers, like most people, derive moral guid-
ance from multiple sources including their personal upbring-
ing and experiences, education, cultural traditions, and reli-
gious beliefs. Nevertheless, providers may not be adequately
prepared to carry out their unique, professional ethical obli-
gations and to facilitate resolutions of ethical dilemmas in a
clinical setting. Knowledge of and skills pertaining to ethics
in clinical practice and in training have been shown to be
highly variable and frequently deficient.1–3 Therefore, increas-
ing efforts to educate health care providers in clinical ethics are
important.

New ethical considerations in clinical practice will contin-
ually emerge along with advances in medical technology and
life-sustaining therapies. Such advances have already raised fun-
damental ethical questions in areas pertaining to issues of life
and death, and one’s right to consent to, request, or refuse treat-
ment, for example. Providers who care for geriatric patients
may be more likely to confront ethical issues that concern
end-of-life care and quality-of-life questions. The role of ethi-
cal analysis in medicine will become even more critical as the
aging population expands along with increasing technological
advances.

This chapter describes several case scenarios that raise eth-
ical dilemmas commonly confronted in the care of elderly
patients. In clinical medical ethics, there are few, if any, abso-
lutes and generally no single correct answer. Our goal is not
to provide readers with answers to difficult ethical disputes,

but rather to offer some helpful approaches to analyzing and
resolving ethical conflicts in medical practice.

CURRENT APPROACHES TO CLINICAL
MEDICAL ETHICS

The terms “morality” and “ethics” are often used interchange-
ably but deserve distinction. Morality refers to beliefs about
right and wrong in relation to human behavior. Ethics refers
to the discipline that studies principles that govern good and
bad behavior. Medical ethics or bioethics is a subset of the dis-
cipline that pertains to examining ethics within the context of
medicine or science. More specifically, clinical ethics involves
“the systemic identification, analysis and resolution of ethical
problems” in the clinical practice of medicine.4 A systematic
approach to clinical ethics not only assists clinicians in ethi-
cal decision making, but also protects the rights and interests
of patients, and supports collaborative relationships among
patients and those close to patients, clinicians, and health care
institutions.4 Clinical ethics may be differentiated from the
larger framework of medical ethics or bioethics in that it focuses
more on being practice oriented and therefore, applicable in a
clinical setting. Bioethics is broader in scope and encompasses
more theoretical discussions of ethics in medicine and science.

One important approach to clinical ethics is termed princi-
plism, which outlines a set of moral principles that can function
as a template or framework for ethical analysis and decision
making. Such principles are not moral absolutes and often
come into conflict with one another in the clinical context.
These principles can, however, serve as a useful framework
for analyzing challenging ethical cases. The four key categories
of moral principles include: 1) respect for autonomy, 2) non-
maleficence, 3) beneficence, and 4) justice.5

The principle of respect for autonomy asserts that com-
petent adult patients have the right to make decisions about
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basic personal matters, such as their health care. The con-
cept of autonomy encompasses notions of self-determination,
independence, and freedom. This principle obliges health care
providers to facilitate patient involvement in treatment deci-
sions. Furthermore, the principle of respect for patient auton-
omy establishes the basis for several other standard clinical
practices including informed consent, truth telling, confiden-
tiality, and advance care planning.3 The principle of benefi-
cence represents the fundamental duty of medical profession-
als to do good for patients, to help patients who are in need,
and to promote their well-being. The principle of nonmalefi-
cence stems from the obligation of physicians to do no harm
to patients. This principle underscores the importance of con-
sidering the negative consequences and burdens of medical
treatments. Furthermore, it compels health care providers to
weigh such outcomes against the possible benefits to determine
the best course of action. Nonmaleficence may be particularly
relevant when considering end-of-life care, precisely because
some medical interventions may cause suffering with minimal
benefit for the patient’s duration or quality of life. Finally, the
principle of justice concerns the notion of being fair and treat-
ing patients equally. Specifically, given our current medical and
societal paradigms, distributive justice relates to the allocation
of limited medical resources in an equitable fashion.

Although principlism is a useful, practical, and popular
methodology for examining clinical ethics, it has been criticized
for its limitations and inadequacies. Alternative approaches
have been developed that offer additional insights for resolving
ethical dilemmas. For instance, casuistry, or case-based ethics,
emphasizes the importance of examining the particular features
of a specific case and then comparing that case to other cases
to achieve moral understanding. Supporters of this approach
argue that a case-based approach is more practical than trying
to apply abstract principles to real-life situations.6

Feminist approaches to clinical ethics challenge essential
assumptions that shape moral principles that possibly perpetu-
ate patriarchal notions of the human experience. For instance,
respect for autonomy gives precedence to individualism and
self-determination, whereas a care-based approach upholds
the underlying concepts of connection and relationships, and
emphasizes ideals of caring and justice.7 Other ethical perspec-
tives arising from disadvantaged or marginalized groups favor
morals derived from personal experience over abstract moral
principles. Such theorists value narratives by people in their
own voices and focus on the moral perceptions expressed in
those narratives.8,9 Finally, virtue theory describes an approach
to clinical ethics that underscores core qualities and attributes of
the physician, rather than examining how a physician’s actions
support certain ethical principles. According to this theory,
the virtues of a good physician should include characteristics
such as compassion, integrity, respect, loyalty, altruism, hon-
esty, impartiality, and self-effacement.10

An approach to clinical ethics need not align itself with
one particular methodology but can utilize relevant aspects
of various methods. It is certainly both reasonable and prac-
tical to blend different models for ethical decision making.

Furthermore, several other sources of moral guidance such as
law, public policy, and spirituality may aid in analyzing ethical
issues. We will review several ethical dilemmas and approaches
to resolving such dilemmas in the cases that follow.

PRACTICAL CONSIDERATIONS IN APPROACHING
ETHICAL DILEMMAS

Whether addressing an ethical dilemma as a formal consul-
tation or not, it is imperative for the clinician to gather all
pertinent information about the patient and the “ethics case.”
A thorough collection of such information will frame the rele-
vant details necessary for case analysis. Initially, when faced with
an ethical question, the clinician needs to identify the patient’s
diagnosis, prognosis, options for care, and the benefits and risks
of alternative treatments.11 It is necessary to assess patients’
goals and objectives, their understanding of the situation, their
decision-making capacity, and in some cases, whether there is
a written advance directive or proxy medical decision maker. It
is also critical for the clinician to investigate the key people and
relationships involved in the particular case. For example, who
is the primary decision maker? What is the relationship among
the patient, family members, and other significant persons?
Who are the key providers for this patient (including primary
care and/or specialist health care providers as well as personal,
emotional, financial, and fiduciary providers)?

To facilitate a resolution to an ethical issue, it is crucial
to explore and understand the attitudes, beliefs, and interests
of the patient and of the other relevant individuals involved.12,13

Such attitudes and beliefs can be influenced by multiple factors
including but not limited to religion, culture, education, age,
and economic status. Clarifying the views of the health care
team is also critically important.

The clinician needs to name and clarify the ethical dilemma
at issue. Sometimes this is not as easy or automatic as might be
surmised. An ethical conflict exists precisely because there are
competing moral considerations or differing views about what
is right or wrong. The reasons supporting each opposing poten-
tial course of action should be elucidated. It also behooves the
clinician to investigate pragmatic issues that may be influencing
the case such as interpersonal conflicts among family members,
poor communication with the hospital team, time or financial
pressures, hospital policy, or insurance coverage.11,12

In addition to evaluating the patient, it is usually helpful
if not crucial to meet with the family or key persons involved
in the care of the patient. Team meetings can be instrumen-
tal in facilitating communication among the patient, family
members, and the health care team. Facilitating such meetings
may involve acknowledging or validating different perspectives
and explicitly discussing emotions, beliefs, and attitudes as
well as interpersonal conflicts. In some cases, it is necessary
to seek further assistance to resolve an ethical dilemma. This
may entail asking for a hospital or institutional ethics com-
mittee consultation and/or involving an ombudsman or legal
counsel.
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Case Number 1 (The Right to Drive)

A widowed, 85-year-old man comes into your office for a rou-
tine physical examination. He is active, lives alone, and drives
regularly. He has a medical history of hypertension, diabetes,
and prostate cancer. During your visit, you notice that the
patient has trouble telling you the names of the medications
he takes and how he takes them. On a Mini-Mental Status
Examination, he loses points for attention, calculation, recall,
and visuospatial tasks. His total score is 21 of 30, likely plac-
ing him in the mild dementia category. His blood pressure in
the office is elevated at 165/85 mm Hg. Otherwise, his physical
examination, including vision and neurological examinations,
is normal. He denies being involved in any recent motor vehi-
cle accidents. He admits to getting lost one night while driving
home from visiting family but attributes this incident to forget-
ting his glasses. You recommend to the patient that he obtain
a driver’s evaluation, but he refuses and responds, “What for?
I haven’t had any problems. Besides, without a car, I’d die. I
wouldn’t be able do anything.”

Later that day, you get a phone call from this patient’s son
asking you to tell his father not to drive anymore. He tells you
that his father’s driving skills have significantly declined and
that he frequently gets lost while driving, even when he is only
a few miles from his house.

DISCUSSION

The number of older drivers is progressively increasing in par-
allel with the growing elderly population. By 2030 people age
65 years and older are expected to represent 25% of the driving
population and 25% of fatal crash involvements.14 Increasingly,
older patients and their families will turn to their physicians
for guidance in assessing the ability to drive and with concerns
about safe driving. Patients may be reticent to raise concerns
to their physician about driving because they do not want the
privilege revoked. To many older adults, driving represents a
critical cornerstone of independence and self-reliance. People
frequently need to drive to perform basic activities of daily
living and to provide social contact. Relinquishing the priv-
ilege of driving may be perceived as tantamount to becom-
ing dependent, lonely, and vulnerable. Such fears may render
patients unwilling to recognize the decline in their driving abil-
ities. Moreover, some patients, due to their underlying medical
conditions, may be unable to perceive deficiencies in their driv-
ing abilities. Therefore, it is incumbent upon the physician to
inquire about whether her patients drive, if they have experi-
enced difficulties driving, and to assess medical conditions that
may affect driving abilities.

Numerous medical conditions may cause impaired driv-
ing abilities including but not limited to epilepsy, Alzheimer’s
disease and other etiologies of cognitive deficit, syncope, cere-
brovascular disease, macular degeneration, glaucoma, Parkin-
son’s disease, osteoarthritis, and alcoholism.15 Advanced age
alone has been associated with an increase in motor vehicle

crashes and fatal car accidents.14 Nevertheless, the ability to
drive should not be solely based on having a particular diagno-
sis or on being a certain age.16 Older patients and patients with
various medical conditions represent a tremendously diverse
population and therefore should be considered and evaluated
on a case-by-case basis.

One of the major ethical conflicts represented in this case
is weighing an individual’s right to confidentiality (and the
physician’s duty to provide confidentiality) versus the physi-
cian’s moral obligation to override that confidentiality to pre-
vent potential harm to third parties. The principle of regard
for patient autonomy may suggest respecting the patient’s con-
tinuing decision to drive and the physician’s need to maintain
confidentiality, particularly in relation to the son’s interven-
tion. The principles of justice and nonmaleficence, however,
may require the physician to breach confidentiality to protect
the safety of others, let alone the safety of her patient. The legal
case of Tarasoff v. Regents of the University of California recog-
nized inherent limitations to patient–physician confidentiality
and the physician’s duty to reveal protected information in cer-
tain circumstances. “A physician may not reveal the confidence
entrusted to him in the course of medical attendance . . . unless
he is required to do so by law or unless it becomes neces-
sary in order to protect the welfare of the individual or of the
community.”17

Regarding the specific issue of driving, clinicians need to
be aware of their specific state’s laws and regulations. Policies
for obtaining, renewing, and restricting drivers’ licenses vary
from state to state. For example, some jurisdictions require
additional driving tests or documentation for all people in
older age groups. All 50 states have regulations supporting
voluntary reporting of unsafe drivers by physicians, especially
when the patient does not comply with requests to be tested or
stop driving. Several states mandate physicians to report cer-
tain medical conditions to state authorities. Many physicians
are unaware of state reporting requirements. Two particularly
helpful resources include the Physician’s Guide to Assessing and
Counseling Older Drivers18 from the American Medical Associ-
ation, which details reporting regulations for each state, and the
Insurance Institute for Highway Safety.14 Importantly, whether
or not one’s driver’s license is limited or revoked based on
reported information represents a determination of the state
department of motor vehicles and lies not within the authority
of the patient’s physician.

Physicians are obliged to advise and counsel their patients
regarding their medical conditions and possible medication
side effects that may impair their ability to drive safely. Case
law illustrates that failure to advise the patient about such issues
is considered negligent behavior.18 In fact, physicians have been
held liable for their patients’ car accidents and for third-party
injuries caused by their patients because physicians failed to
advise patients about medical conditions and medication side
effects that impaired driving performance.18 In most states,
when reporting unsafe drivers to state authorities, physicians
are generally protected from liability if the report is made in
good faith and without malice. Physicians in some states may be
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liable for reporting a patient with questionable driving abilities
for violating patient–physician confidentiality.18

Physicians often fear that reporting patients will adversely
impact the provider–patient relationship and this fear may
serve as a barrier to discussing driving with patients.19 How-
ever, patients prefer to hear about driving concerns from
their doctors rather than other sources.20 Furthermore, older
adults may be more willing to follow recommendations to
stop driving from their well meaning and trusted physician
rather than from family members.21 The ethical dilemma of
whether or not to report someone to state authorities may
be preempted altogether by a thorough and sensitive discus-
sion with the patient about recommendations regarding driv-
ing retirement.22 In particular, educating patients and family
members about community resources and alternatives to driv-
ing may alleviate some of the concerns about dependence and
social isolation. If a patient who is clearly impaired refuses to
stop driving despite the provider’s best efforts and advice, it
may be necessary to breach patient confidentiality and report
the patient to the Department of Motor Vehicles. Health care
providers are encouraged to review applicable driving laws with
their patients and to discuss and clearly document their medical
recommendations to their patients.

Case Number 2 (Disclosing Diagnosis)

An 82-year-old woman is brought into your office by her daugh-
ter. The daughter tells you about her mother’s memory loss,
which has gradually worsened over the past few years, and
that she is becoming more and more forgetful. In addition,
the patient has expressed paranoid thoughts that her daugh-
ter wants to put her in a nursing home and that people are
stealing her possessions. The patient lives alone but nearby her
daughter. The patient is adamant about continuing to live on
her own and has expressed that living in a nursing home is a
fate worse than death. She currently dresses and bathes herself.
The daughter conducts most of her mother’s finances, arranges
and administers her medications, and also does her shopping.
There have been no significant accidents or incidents in which
the mother is wandering or is lost. After a thorough evalu-
ation, you feel this patient most likely has dementia caused
by Alzheimer’s disease. When you express this to the patient’s
daughter, she requests that you not tell her mother as it would
only anger, depress, or worry her. The daughter would like you
to start a medication for dementia but asks you not to tell the
patient the real purpose of the medication.

DISCUSSION

The physician’s primary obligation is to her patient. A clinician
is required to disclose to the patient all reasonable information
relevant to her condition and treatment options so that the
patient can make an appropriate, autonomous decision about
her own health care. The principle of respect for an individual’s
autonomy underscores the patient’s right to be informed about

her condition and her right to participate in her own treatment
plan. The fact that the information regarding early dementia
may be upsetting to the patient does not in and of itself provide
adequate justification to withhold that information from the
patient. With skillful and sensitive physician questioning, the
patient may then communicate with her doctor how much or
what type of information about her condition she would like
to have.

The right to be told the truth has evolved over time along
with changing attitudes of physicians regarding the doctor–
patient relationship. Prior to the 1970s, it was common for
physicians not to disclose a diagnosis such as cancer to a
patient.23 Assertions of nonmaleficence were invoked to justify
paternalism. By the mid-1970s, however, mirroring the con-
sumer rights revolution in the United States, a significant shift
occurred in attitudes supporting patients’ rights and auton-
omy. The majority of health care providers began to affirm
the patient’s right to full disclosure of diagnosis and progno-
sis and thereby empower patients to make informed treatment
decisions.23

A family member’s assertion that a patient would be unable
to handle upsetting information is generally not a sufficient
reason to deny the patient information. The physician must
gently inform a well-meaning family member that the health
care professional’s duty is to assess whether or not a patient
wishes to be informed about her condition even if it may be
distressing. Dialogue with the patient and family is critical in
these situations. Of note, there is little evidence to support the
notion that patients wish to be shielded from distressing infor-
mation. In fact, evidence from pubic opinion polls suggests that
most people want to hear the details of their condition, even if
the information is burdensome or devastating.24,25

There are, however, limited circumstances in which a physi-
cian may be excused from disclosing information to a patient.
Such circumstances arise when there is ample evidence that
the patient is not psychologically or emotionally equipped to
consider the information or that the disclosure of information
itself would pose serious and immediate harm to the patient.
This is known legally as the therapeutic exception to informed
consent; however, this exception should be invoked in only a
few, highly selected situations.

In some situations, a patient’s cultural or ethnic background
may have some bearing on her preferences for disclosing infor-
mation. A patient may wish to delegate authority regarding her
health care to someone else. For instance, a patient may want a
certain family member to be the primary decision maker. Such
a delegation of authority should be clearly stated by the patient
and thoroughly documented in medical records. Moreover, the
clinician needs to address these issues with the patient and not
make assumptions based on cultural or ethnic identity.

Family members and/or clinicians may erroneously pre-
sume that an elderly patient lacks decision-making capac-
ity merely because of her age, physical frailty, or cognitive
decline.4 This may lead caregivers and/or clinicians to circum-
vent inquiring about and fulfilling the patient’s preferences
and wishes. Furthermore, clinicians may assume that family
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members should be informed about the patient’s situation
without seeking the patient’s permission first. Such assump-
tions should be avoided, and patient information should be
discussed with family members only after a patient gives per-
mission to do so.

This case clearly illustrates the importance of dialogue with
a patient while she still possesses decision-making capacity. Dis-
cussing patient preferences, goals, and priorities early on gives
the patient the opportunity to consider her situation and con-
tribute to the management plan. Such communication helps
guide future medical decisions as the disease progresses to the
point when the patient may lack decision-making capacity.

Case Number 3 (Substituted Judgment
and Medical Futility)

An 89-year-old African American woman has a history of dia-
betes, hypertension, congestive heart failure, chronic obstruc-
tive pulmonary disease, and advanced dementia. She has been
a resident in a nursing home for the last 5 years. You meet this
patient and her family when she is hospitalized for a hip frac-
ture. Soon after her hip repair, the patient develops pneumonia.
She requires oxygen therapy to maintain appropriate oxygen
saturation; however, the patient has become delirious and fre-
quently takes off the oxygen. The house staff orders restraints
to keep the oxygen therapy in place. Furthermore, the patient’s
intake of fluids and nutrition has substantially decreased dur-
ing this admission. She develops acute renal failure associated
with dehydration. An intravenous catheter is placed to admin-
ister fluids that, despite her restraints, is quickly torn out by the
patient. Further attempts to place an intravenous catheter are
unsuccessful.

You meet with the family to discuss this patient’s com-
plicated hospital course, her prognosis, and the goals of care
for this patient. You ask the family about the patient’s wishes
regarding resuscitation and the use of other life-sustaining
medical therapies. The patient has not executed an advance
directive or living will. One daughter says that the patient did
not previously express treatment wishes but she believes that
her mother would want everything done to keep her alive and
would not want a do-not-resuscitate order. She requests that the
patient be transferred to the intensive care unit for aggressive
management.

DISCUSSION

This commonplace ethical dilemma in hospital practice illus-
trates selected core ethical issues. In this case, the clinician
has no precise, unequivocal statement of the patient’s prior
autonomous wishes. The clinician has asked for the daughter’s
recall of her mother’s previously expressed desires regarding
treatment. One potential difficultly with this approach lies in
the assumption that the daughter may, in fact, accurately be
able to represent the true autonomous wishes of her mother.

Multiple studies reviewed by Shalowitz et al., however, demon-
strate that patient-designated and next-of-kin surrogates incor-
rectly predict patients’ end-of-life treatment preferences in at
least one-third of cases.26 Furthermore, data suggest that sur-
rogates’ own personal treatment preferences significantly influ-
ence their predictions of patients’ preferences.27 Therefore, one
important distinction the clinician must address with family
members in cases such as this is that of substituted judgment
or clarification of what the patient’s wishes would be were she
magically able to sit up and in a competent and lucid man-
ner tell us what she would desire. Too often, what clinicians
receive from well-meaning but distraught family members is
what they, the family members, would want (either for them-
selves in such a situation or for their loved one) rather than a
statement of what the family members can best estimate their
loved-one would want in this situation.

This case involving a patient with advanced dementia and
the question of what level of aggressiveness of care to use also
highlight the need for discussion with family concerning the
issue of medical futility. Although considerable controversy
exists about how “medical futility” should be defined, it gener-
ally expresses the concept that a medical intervention will not
be successful, in that the intervention will not help restore the
physical function(s) it is attempting to restore, it will not result
in a meaningful benefit, and/or it will not fulfill the patient’s
goals.28 For example, performing a medical intervention on a
patient with a terminal illness may have no beneficial effect
on her underlying medical condition or impact her duration
or quality of life. The intervention may even adversely affect
her quality of life by causing pain, suffering, or worsening
disability.

When considering cases of medical futility, defining a ter-
minal state may not always be straightforward and easy. The
debate regarding medical futility stems less from medical uncer-
tainty than from the value judgments (of the physician, patient,
and/or family) inherent in making determinations about qual-
ity of life, goals of care, and what constitutes a terminal state
and a meaningful benefit. Therefore, the patient’s best interests
and the deliberation over medical futility should be explored
with an open discussion with key persons involved, making
sure to address the different values and perceptions that inform
the decision to pursue or not pursue medical intervention(s).

To recognize a case of medical futility, the health care team
must, of course, understand the disease process and establish
as accurate a prognosis as possible based on available medical
literature. Equipped with these data, a sensitive discussion with
family may often allow the invocation of futility to make a
decision for less intervention with less aggressive intent. Rather
than simply offer the entire menu of treatment choices in cases
of true futility, the thoughtful clinician may invoke some degree
of beneficence (paternalism) to guide a family toward a more
gentle model of palliative and supportive care.

In cases in which there are multiple family members
involved with no one designated health care proxy, it can be
helpful if the family can appoint one representative who can
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speak for the family on behalf of the patient. This may allow bet-
ter communication between health care team and family and
obviate the all too common dilemma of different family mem-
bers hearing different (and sometimes seemingly competing)
messages at different times.

Although providers and families can differ in opinion
regarding cases of medical futility, providers are usually more
comfortable with and respectful of surrogates who attempt to
assert the patient’s right to refuse care than with surrogates who
demand a level of treatment that is more aggressive than the
provider’s best notion of appropriate care.

In fact, clinicians are not obliged to provide medical treat-
ment they believe is futile and outside of the accepted standard
of care. Nevertheless, it is essential that clinicians clearly com-
municate to family members their medical perspective regard-
ing the patient’s condition, prognosis, treatment options, and
rationale for their recommendations. It is worthwhile if not
critical to take the time to explore respectfully the reasons
behind requests for futile medical treatment with the patient
and/or family. If, despite numerous efforts to communicate
about the patient’s poor prognosis, the patient and/or family
still demand seemingly futile treatment, then it may be sensi-
ble to offer a trial of treatment with a mutually agreed on end
point.28

This case also illustrates one of the most common scenarios
in which a hospital or institutional ethics committee consul-
tation may be of value. Family and health care team should
be jointly invited to such a meeting during which a careful
explication of issues stated previously can be addressed with
the involved parties. Everyone’s best intentions and well mean-
ing can be explicitly stated with the same information flowing
to all interested parties so then an acceptable solution may be
reached in difficult cases near or at the end of life.

We would be remiss if we did not include a brief discus-
sion of the need to think through allocation of resource issues
and consideration of culture in matters of futility. Our current
medical environment all too often seems to embrace the notion
of doing “everything that can be done.” This represents neither
good nor thoughtful medical practice. Knowing when to say
no to technological interventions is as important as knowing
when to say yes. Sometimes it simply seems easier to use the
technology because it is available. The time to invoke resource
utilization and, therefore, social justice arguments, may not
necessarily be at the bedside of the individual patient in ques-
tion. Thoughtful clinicians must help set institutional policy
so that some of these matters may be decided with a degree of
anticipatory guidance.

Lastly, the issue of culture and race should not be underes-
timated. Due to a long history of abuse and oppression, doc-
umented health disparities, as well as specific important his-
torical considerations (Tuskegee, Willowbrook, the acquired
immunodeficiency syndrome genocidal theory), a certain level
of mistrust exists among racial and ethnic groups for the larger
medical culture. Without getting into a discussion of the propri-
ety of these fears, we simply need to acknowledge their existence

so that we may deal openly and honestly with any existing fear
and mistrust among our patients and their families.

Case Number 4 (Feeding Tube)

A 77-year-old man with end-stage Alzheimer and multiinfarct
dementia is admitted to a geriatric psychiatric ward for wors-
ening aggressive behavior after physically attacking his wife. He
lives at home with his wife with the live-in help of nursing assis-
tants. The patient’s intake by mouth has substantially decreased
and he has lost approximately 15 lb in the past 3 months. On
admission, the patient’s laboratory values reflect dehydration
and malnutrition. You consider placing an intravenous catheter
in this patient to administer fluids. A nutrition consultation
asserts that the patient requires a feeding tube to address his
malnutrition. On meeting with the patient’s wife, she asks you
not to give her husband intravenous fluids or a feeding tube.
“What good would it do in the end? Can’t we just let him go?”
she asks you.

DISCUSSION

This case highlights a common clinical scenario in both inpa-
tient and long-term care settings that providers caring for
patients with dementia can expect to encounter. It is antici-
pated that all patients with dementia who live long enough
will experience difficulty with eating. As dementia worsens,
patients will express less interest in eating and develop physical
difficulty with chewing, swallowing, and other aspects of motor
coordination involved with eating. Patients with dementia will
frequently pocket their food (store food in the side compart-
ments of the mouth) and subsequently are considered to be at
greater risk of choking. The natural disease trajectory of demen-
tia includes eventual nutritional deficiencies, weight loss, and,
ultimately, terminal dehydration. Once a patient stops chew-
ing and swallowing completely, the average life expectancy is
2 weeks.

When patients are unable to feed themselves successfully,
the two main therapeutic approaches include artificial feeding
by tube or careful feeding by hand. The decision for health care
providers and families is often difficult due to misperceptions
of the specific disease process as well as the added emotional,
social, and cultural traditions and comforts involved with eat-
ing. A careful review of the indication for a feeding tube as
well as the evidence supporting it can be invaluable to both
providers and families when approaching a complex decision
involving a patient’s care.

There are four clinical scenarios in which tube feeding is
deemed beneficial for patients including: head and neck can-
cers, neuromuscular dystrophy syndromes (specifically, amy-
otrophic lateral sclerosis ), gastric decompression in certain
gynecological or abdominal malignancies, and persistent dys-
phagia 30 days after a cerebrovascular accident.29 In the latter,
evidence supports that the optimal timing for placement of
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a percutaneous endoscopic gastrostomy (PEG ) tube for dys-
phagia following a stroke is not until 30 days after the event.20

This allows time to see if the dysphagia will resolve without
aggressive intervention and also permits providers and families
to take time to make an important decision.

Despite the evidence supporting the aforementioned indi-
cations for PEG tube placement, the most common diagnosis
for patients receiving tube feeding is dementia. Additionally,
patients most likely to receive PEG tubes are patients who are
younger, of nonwhite race, and those who lack advance direc-
tives. There are multiple assumed benefits of placing PEG tubes
in patients with dementia but little evidence to support these
benefits. The belief that PEG tubes are associated with less risk
of aspiration has not been proven. In fact, tube feeding is con-
sidered a risk factor for aspiration, which remains the most
common cause of death in patients with PEG tubes. Addi-
tionally, there are no data to support that jejunostomy tubes
are associated with a decreased risk of aspiration.31 Although
many patients, families, and/or providers may intuitively think
that enteral feeding would improve nutritional status, studies
have shown that, in fact, weight loss increased as the duration
of tube feeding increased, lending support to the frail body’s
inability to utilize or absorb the extra nutrition.32 It is also
important to note that the use of enteral feeding to prevent or
treat pressure sores has also not been proven. Finally, mortality
data have not shown a survival benefit for patients with severe
dementia receiving tube feeding.33

Many family members understandably fear that withhold-
ing nutrition is associated with starvation and deprivation of
one of the most comforting aspects of life. Although it is dif-
ficult to assess the level of discomfort in patients with severe
dementia and poor oral intake, we can extrapolate from studies
of patients with terminal illnesses including cancer. Although
patients often have awareness of hunger and thirst at the end
of life, 84% of such patients reported that minimal interven-
tions such as swabbing the mouth and eating small amounts of
food satisfied the feelings of hunger and thirst.34 An additional
consideration in quality-of-life data includes the fact that the
use of PEG tubes in severe dementia leads to increased use of
restraints.35 Lastly, a cross national survey of family members
of cognitively impaired patients who received PEG tubes in
nursing home settings revealed a majority of family members
regretted making the decision to have a PEG tube placed in
their relative.36

Epidemiological trends showed a doubling of the use of
PEG tubes in Medicare patients at the end of the 20th century
with a concomitant increase in use for nonevidenced-based
indications.37 Medicare reimbursements for tube-fed patients
in long-term care settings are higher, suggesting that financial
incentive may play a role in this trend. The major challenge
regarding the appropriate provision (or withholding) of artifi-
cial nutrition in patients with terminal illnesses remains edu-
cational in nature. In a study addressing physicians’ attitudes
in decisions regarding PEG tube placement, 90% felt starting
tube feeding was the correct decision if family members were
in agreement but only 50% still believed it to be the right

decision if family members were not in agreement.38 It remains
the health care provider’s responsibility to find the balance
between beneficence (promoting medical interventions that
can help the patient) and nonmaleficence (not recommending
interventions that are not helpful and may even be harmful to
patients). Patients with end-stage dementia often rely on sur-
rogate decision makers to determine if a feeding tube should
be placed. Substituted judgment may be particularly difficult
in these scenarios because they often involve beliefs and atti-
tudes deeply rooted in cultural and religious practices. This
difficulty highlights the importance of encouraging discussion
of advance directives early on in the disease process. In the
setting of dementia, anticipatory guidance regarding the nat-
ural history of the disease and the nutritional issues that will
arise may help patients make decisions when they still possess
decisional-making capacity.

CONCLUSION

Ethical decision making is an essential component of appropri-
ate, sound, caring, and compassionate medical practice. Prac-
titioners of geriatric medicine may be more likely to confront
ethical dilemmas in clinical practice involving end-of-life care
and quality-of-life issues. Particularly as the aging population
expands and technology advances, ethical decision making in
medicine will assume even more importance. Understanding
a variety of approaches to clinical ethics, ranging from the
practical to the theoretical, will undoubtedly facilitate analysis
and resolution of ethical dilemmas in the clinical setting. Ulti-
mately, both the medical care we provide and the welfare of
our patients will benefit from improving our knowledge of and
skills pertaining to clinical ethics.
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cigarettes. See tobacco smoking
cilostazol, 128
circadian rhythms, 39
CK. See creatine kinase
claudication, 127, 128
Clinical Antipsychotic Trial of Intervention

Effectiveness (CATIE), 184
clobazam, 156
clock-drawing test, 19, 181, 511
clonidine, 204
clozapine, 165, 195
CML. See chronic myeloid leukemia
Cochrane Systematic Review, 461
Cockcroft–Gault (CG) equations, 50, 254,

384
coenzyme Q10, 165, 521
Cogan’ syndrome, 425
cognitive behavioral therapy (CBT), 40,

195, 204

cognitive disorders, 190. See also specific
disorders

adverse drug reactions (ADRs), 54
CIND and, 180
cognitive function, 19, 164, 448, 531
diagnosis of, 179
intellectual disability, 211, 212, 213,

215
memory and, 19, 53, 140, 539
mild impairment, 180
pain and, 481
screening for, 511
therapy for, 194

colchicine, 320
coldness, 125, 498
colitis, 236
collaborative management, 1, 8, 80
colonic diverticular disease, 237, 276
colorectal cancer

bowel cancer, 396
chemotherapy for, 398
clinical presentation of, 398
colonoscopy, 397
diagnosis of, 398
family history of, 396
FOBT and, 397
obesity and, 396
risk factors for, 396
screening for, 397
sigmoidoscopy, 397

communication, 577
bad news and, 479
capacity and, 487
competence and, 487
decision-making and, 487
diagnosis and, 611
doctor–patient relationship and, 611
informed consent and, 488
media for, 489
physicians and, 3, 611
prognosis and, 479, 611
SBAR technique, 578
Values History interview, 599

community-based services, 15, 186, 459
comorbid conditions, impact of, 447
compassionate care, 9
competence, concept of, 487
complementary and alternative medicine

(CAM), 517, 554
comprehensive geriatric assessment (CGA),

393. See also specific topics
assessment and, 14
availability of, 16
community-dwelling elders and, 15
hospital, 25
medications and, 18
multidisciplinary approach and, 14
physician and, 15
screening and, 16
structure of, 15
success in, 16
targeting and, 15–16

compulsive behavior, 166

computer tomography (CT) scans, 134,
182, 225, 226, 394

COMT inhibitors, 165, 167
confidentiality, 191
confusion, 53, 172, 481. See also specific

disorders
conjunctivitis, 414
consciousness, loss of, 164
consent, of patient, 6, 214, 488, 490, 598
consistency, concept of, 489
Consortium of Academic Health Centers

for Integrative Medicine
(CAHCIM), 517

constipation, 43–44, 55
construct validity, 16
Continuing Care Retirement Communities

(CCRCs), 562
continuity of care, 1–2, 472
contraceptive agents, 124
COPD. See chronic obstructive lung disease
CoQ. See coenzyme Q10
CORF. See Certified Outpatient

Rehabilitation Facilities
cornea, 415
Cornell Scale for Depression (CSDD), 21
corticosteroids, 159, 222, 387

arthritis and, 319
asthma and, 222
gout and, 320
herpes zoster, 360
inhaled, 222
IPF and, 226
osteoarthritis and, 315

cortisol
Cushing’s syndrome and, 299, 300
diabetes and, 299
pituitary gland and, 301

cortobasal ganglionic degeneration (CBD),
164, 178

cost-effective strategies, 3, 10
Cousins, N., 4
COX2 inhibitors, 522
CPT. See current procedural terminology

system
cracker test, 438
creatine kinase, 104, 159, 161, 303
creatinine, 6, 50, 255, 384
Creutzfeldt-Jakob disease (CJD), 179
criterion validity, 16
critical care, 226
critical limb ischemia, 126
Crohn’s disease, 236, 276
Cronbach’s alpha statistic, 17
crowded nest syndrome, 3
crutches, 449, 450
Cruzan decision, 11, 597, 598
cryglobulinemia, 149
cryotherapy, 270, 365
CSDD. See Cornell Scale for Depression
CT. See computer tomography
cultural aspects, of health care, 552
current procedural terminology (CPT)

system, 594
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Cushing’s syndrome, 324
ACTH and, 299
adenoma and, 300
cancer and, 300
cortisol and, 299, 300
hypercortisolism and, 299
iatrogenic, 299

cyclothymia, 192
cystoid macular edema, 417
cystourethroscopy, 266–267
cytochrome enzymes, 520
cytokines, 383, 384

dapsone, 352
darafenacin, 284
day care models, 462
DD. See developmental disabilities
death

advance directives, 596
Alzheimer’s disease and, 554
bereavement and, 215
cancer and, 553
causes of, 212, 553
decline and, 533
delirium and, 171, 481
diabetes and, 553
differential morality, 214
DRR and, 612
dyspnea and, 482
end of life care, 11, 476, 596
family and, 193, 484, 489
health care professionals and, 533
heart disease and, 553
leading causes of, 553
life expectancy. See life expectancy
life-sustaining treatment, 598
loneliness and, 533
medical futility and, 612
mortality and, 212
of spouse, 193
pain and, 479
palliative care, 476
physical changes and, 484
rate of, 545
sedation and, 483
spirituality and, 484
stroke and, 553
suicide, 488
symptom management, 479
terminal illness and, 478, 591

decision-making, 487, 608
decubitus ulcers. See pressure ulcers
degenerative disc disease, 156
dehydration, 255, 257
delirium

alcohol and, 173
brain failure and, 171
cholinesterase inhibitors and, 172
confusion assessment method, 53, 481
death and, 171, 481
definition of, 171
dementia and, 172, 180
diagnosis of, 172

epidemiology of, 171
infectious diseases and, 242
management of, 173
nonroutine investigations, 173
pain and, 481
palliative care and, 482
pathophysiology of, 172
patient examination and, 172
patient history and, 172
pharmacologic treatment of, 173–174
prevention of, 174
recovery from, 171
safe environment and, 173
speech and, 171
subtypes of, 171
tests for, 171

delusional disorder, 194, 195
dementia, 34, 176, 531

AD. See Alzheimer’s disease
advance care planning, 185
affective symptoms, 184
anemia and, 380
antipsychotics and, 184
behavioral disturbances, 183
brain and, 182
burns and, 495
CAPD and, 426
caregiver training, 183
cholinesterase inhibitors, 182
CIND and, 180
cognitive assessment, 180
community resources, 186
DD and, 215
definition of, 176
delirium and, 172, 180
depression and, 6, 21, 184
diagnosis of, 180
disease-modifying agents for, 182
epidemiology of, 176
estrogen replacement therapy, 183
ethnic groups and, 554
FDG-PET and, 182
feeding tubes and, 185
genetic testing and, 181
haloperidol and, 184
home injury and, 494
intellectual disability and, 215
intraoral bleeding and, 440
laboratory examination of, 181
lifestyle and, 183
management of, 215
memantine and, 182
MMSE and, 172
MRI and, 181
national data sets, 554
neuroimaging and, 181
nonpharmacologic management, 183
normal pressure hydrodephalus, 143
pain and, 25
patient examination, 180, 181
patient history and, 180
patient safety, 185
PEG tube and, 614

pharmacologic management of, 182
prodrome and, 180
psychotic symptoms, 184
racial groups and, 554
rehabilitation and, 448, 454
respite care, 471
reversible, 179, 186
risk factors for, 176, 177, 183
screening for, 19, 182
seizures and, 146
starvation and, 614
statins and, 183
stroke and, 137
subtypes of, 176
tests for, 19
treatment of, 182
urinary incontinence and, 282, 283
vascular, 6

dementia with Lewy bodies (DLB), 164, 178
demographics, 1

aging and, 4, 380, 543
boomer generation, 9, 548, 572
ethnic groups, 553. See specific groups
life expectancy, 544
longevity, 541
Medicare and, 587
trends in, 572

dentistry, 19, 60, 214, 435
depression, 53, 124, 337, 338, 490, 520

antidepressants, 55, 184, 192, 482. See
specific medications

bereavement and, 193
CES-D scale, 20
co-morbid conditions, 192
Cornell Scale, 21
dementia and, 6, 21, 184
diabetes and, 2
diagnosis of, 34, 192
driving and, 509
Geriatrics Depression Scale, 34, 448
insomnia and, 39
rehabilitation and, 448
symptoms of, 191
TCAs and, 53, 155, 185, 192
treatment of, 192

dermatitis, 340, 351
dermatoheliosis. See photoaging
dermatology, 345
dermatophyte molds, 362
developmental disabilities (DD), 210

age-related risks, 214, 217
Alzheimer’s disease and, 215, 217
ARC and, 214
behavioral problems, 213
clinical management of, 212
common health issues, 214
definition of, 210
dementia and, 215
demographic changes, 210
diagnosis and, 213
emotional problems and, 215
end of life care and, 215
frequency of survival, 210
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health problems, 217
healthy aging and, 218
informed consent and, 214
intellectual disability, 213
life expectancy and, 212
lifelong disabilities, 214, 215
Medicaid and, 214
medication-related problems, 213
mortality and, 211, 214
nationwide estimates, 211
obesity and, 213, 215, 217
prevalence of, 211
preventive recommendations, 216
residence and, 212
risk factors, 214
screening for, 214
secondary conditions, 213
seizures and, 213

Developmental Disabilities Assistance Bill
of Rights Act of 2000, 210

DHT. See dihydrotestosterone
diabetes mellitus (DM), 79, 127, 231, 324,

337
ADH and, 257
amputation and, 85, 457
balanitis and, 274
biguanides and, 82
blood glucose, 83
cancer and, 553
cardiovascular risk and, 84
cataracts and, 416
centenarians and, 540
Certified Diabetes Educator, 81
cognitive functions and, 85
cortisol and, 299
CR mimetics and, 540
death and, 553
depression and, 2
Diabetes Association

recommendations, 81
diagnosis of, 79
diet and, 81
DPP-IV inhibitors, 83
epidemiology of, 79
exercise and, 81
eye disease and, 84
families and, 86
foot disorders and, 85, 340, 341
gender and, 85
Geriatrics Society guidelines, 80
glucose-lowering and, 81–82
group visit model, 86
Healthcare Foundation guidelines, 80
hyperglycemia and, 81
hypertension and, 84
insipidus, 257
insulin therapy, 83
kidney disease and, 260
major challenges of, 79
management of, 80
meglitinides and, 82
metabolic syndrome and, 84
metformin and, 82, 83

minority groups, 79
monitoring, 83
nephropathy and, 152, 259
race and, 85
renal disease and, 554
retinopathy and, 420
screening for, 80
stroke and, 135
sulfonylureas and, 81
thiazolidinediones and, 82
types of, 80
UK study, 82
uric acid stone production, 269
visual acuity and, 420
weight gain and, 82
weight loss and, 81

diagnosis. See also specific disorders
assessment and, 14
communication and, 611
DD and, 213
elderly and, 39–44
evaluation and, 14
history and, 18
overshadowing, 213
PAD and, 125
parsimony, principle of, 8
physical examination and, 18
predictive validity, 16
procedure for, 157
prognosis and, 611
tests and, 16. See specific instruments

Diagnosis Related Groups (DRG), 470, 593
dialysis. See renal replacement
diarrhea, 237
diazepam, 203
diet, 541

chewing and, 437
DASH program, 98
diabetes and, 81
fat and, 519
fiber and, 43
fruits and, 534
guidelines for, 518
hypertension and, 98
neuropathy and, 152
nutrition and, 517. See nutrition
obesity and, 519
reference intakes, 60
stomach disorders and, 519
stroke and, 137
supplements and, 520
vitamin B12 and, 152
weight loss and, 42

Dietary Supplement Health and Education
Act (DSHEA), 519

diffuse Lewy Body disease, 164
digestive system, disease of, 212
digoxin, 49, 112
dihydrotestosterone, 271
discs, degenerative, 156
disequilibirum, 44
disulfiram, 206
diverticulosis, of colon, 237

dizziness, 44
DLB. See dementia with Lewy bodies
Doctor and the Soul, The (Frankl), 4
doctors. See physicians
dopamine agonists, 164, 165, 167
Doppler studies, 126, 337, 341
Down syndrome, 211, 214, 215, 216

African Americans and, 212
congenital heart disease and, 216
exercise training, 215
mortality in, 212, 216
obesity and, 216
preventive recommendations, 216

doxorubicin, 52
driving, 24, 36, 610

accidents and, 508
Alzheimer’s disease and, 509, 610
assessment of, 509
crash risk, 509
depression and, 509
drivers’ licenses, 610
drugs and, 509
ethical issues, 513
interventions, 512
legal issues, 513
Parkinson’s disease and, 509
visual acuity and, 509

dronabinol, 43
drug abuse, 191, 199

addiction, defined, 199, 200
advisement and, 202
alcohol and, 199
assessment and, 201–202
behavioral therapy, 204
benzodiazepines and, 207
brief interventions, 202
counselors and, 208
diagnosis of, 199
etiology of, 200
heritability of, 200
long-term monitoring, 207
medication misuse and, 583
misuse and, 200
mood disorders and, 192
NIH and, 199
nutrition and, 204
outpatient treatment and, 206
pain management and, 203
pharmacology of, 205
pharmacy records, 201
prevalence of, 200
primary care team, 208
referral and, 202
WHO and, 199
withdrawal and, 202

drugs
absorption, 48, 49
abstinence and, 206
abuse of. See drug abuse
acidic effects, 49
adherence, 56
ADRs and, 52. See adverse drug

reactions
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drugs (cont.)
assessment and, 18
Beers criteria, 52, 581
behavioral therapy, 204
benefit-risk balance, 7, 592
bioavailability, 48
CGA programs, 18
checklist for, 582
cohort effects, 200
confusion and, 444
CR mimetics, 540
detoxification, 204
driving, 509
drug adherence, 56
error program, 584
fixed-dose combinations, 56
illicit, 146, 200
increase in use, 550
interaction, 18
kidneys, 52
long-term use of, 52, 200
medical errors and, 580, 581
medical risk factors, 509
Medicare and, 548, 590, 592
medication errors, 579–580, 583
metabolism, 48, 146, 234
nurses and, 208
obesity and, 213
overdoses, 497
pharmacology and, 48, 49, 200, 203, 205
physical dependence, 200
prescriptions and, 154, 200, 581
psychoactive substances, 200
psychosis and, 194
race and, 554
renal clearance, 52
screening for, 200
tolerance for, 200
toxins and, 146
underutilization of, 55
vestibular reflexes, 45
water soluble, 49
withdrawal, 204

dry mouth. See xerostomia
DSHEA. See Dietary Supplement Health

and Education Act
durable power of attorney, 596–597, 601
dysesthesia, 149
dyslipidemia, 91, 102
dysmetria, 144
dyspareunia, 292
dysphagia, 431, 456

esophagus and, 231
PEG tube and, 613
stroke and, 64

dysphonia, 432
dyspnea, 482
dysthymia, 192

EAI. See Elder Assessment Instrument
ear, 424

AIED and, 425
cancer and, 424

ear drops, 424
earache, 424
eardrum, 424
hearing. See hearing
inner ear, 425
labyrinthitis, 427
malignant external, 424
middle ear, 424
otitis, 424
outer ear, 424

eating, 451
choking, 498
diets. See diets
nutrition. See nutrition
swallowing, 221, 231, 431

EBRT. See external beam radiation therapy
echocardiography, 117
echolalia, 178
economic factors, 545
ECT. See electroconvulsive therapy
ectopic ACTH syndrome, 300
eczema, 340, 351
ED. See erectile dysfunction
Eden Alternative, 467
edentulism, rate of, 435
education, level of, 177, 532, 552, 555
EEG. See electroencephalogram
Elahi-Clark-Andres system, 6
elder abuse, 34, 502

case management, 506
clinical identification of, 503
home care and, 506
interviewing victims, 504–505
mistreatment and, 23, 502
National Center on, 502
neglect and, 34
nursing homes and, 507
perpetrators of, 505
screening tests, 505
types of, 502

Elder Assessment Instrument (EAI), 23
elderly, care of, 1. See also specific types,

topics
compassionate care, 1
entitlement plans, 9, 547
essential principles, 1
functional capacities of, 7
nursing homes. See nursing homes
physicians’ time with, 9

electrical stimulation, 455
electrocholeography, 426
electroconvulsive therapy (ECT), 196
electroencephalograms (EEG), 147
electrolyte balance, 254
electrolyte-induced myopathy, 160
electronic health records (EHR), 7, 578, 584
ELISA tests, 224
emotional well-being, 524
en-bloc turning, 142
encephalopathy, 146
endocrine system, 159, 255, 296, 538
endolymph-cupola system, 428
endometrial cancers, 291, 292, 399

endovascular intervention, 129, 132, 134
energy therapy, 524–526
English language, 4
entacapone, 167
entitlement plans, 9, 547
environmental factors, 23, 102, 447, 494,

496
enzymes, 372, 519

binding and, 520
CoQ10 and, 165, 521
CYP system, 49
defense mechanisms and, 539
PARP-1 and, 537
repair and, 539
vitamins and, 520

epidemiology, 22
epididymitis, 275
epilepsy, 145, 147
epiretinal membranes, 420
eplerenone, 106
Epley maneuver, 429
Epstein-Barr virus, 159, 388
EPUAP. See European Pressure Ulcer

Advisory Panel
erectile dysfunction (ED), 163, 271, 274,

568
erysipelas, 355
erythropoiesis, 380, 383, 384
esophagus, 231

achalasia and, 233
cancer and, 232
dysphagia and, 231
GERD and, 231
infectious esophagitis, 232
medication induced injury, 232

estrogen, 291, 292, 310
bones and, 310
dementia and, 183
exercise and, 75
incontinence and, 285
replacement therapy, 183, 268, 277
SERMS and, 310, 393, 399
urethral caruncles and, 276
vaginitis and, 277

eszopiclone, 41
ethics, 8, 490, 608

capacity and, 487
competence and, 487
consultation service for, 490
decision-making, 1, 8, 608
feminist approaches, 609
medical, 598, 608
practical considerations, 609
principalism and, 608, 609
Values History instrument and, 599
virtue theory and, 609

ethnic groups. See also specific groups
demographics for, 553
end of life care and, 556
ethnogeriatrics, 558
health care and, 552
heart failure and, 104
language assistance and, 556
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minorities and, 552
PAD and, 124
pharmacology and, 554
pressure ulcers and, 370
psychobiology and, 554

evaluation, 1, 14. See specific disorders, tests
EVBT. See endovascular brachytherapy
evidence-based interventions, 3
exercise, 7, 67, 127, 534

aerobic, 71
assessment and, 69
balance training, 76
basic modalities of, 74
benefits of, 68–69
blood pressure and, 75
cardiovascular exercise, 69, 71, 73, 75
diabetes and, 81
disuse and, 67
Down syndrome, 215
endurance training, 71
estrogen and, 75
failure to progress, 72
falling and, 76
fitness and, 72, 522
fluid balance and, 73
growth hormone and, 75
heart rate and, 72, 75
high-impact, 71, 74
hypoglycemia and, 73
integrative medicine and, 517
isometrics and, 77
levels of, 72
metabolic complications, 73
minimal prescription for, 73
multimodal, 70
muscle strengthening and, 74
musculoskeletal problems and, 74
nutrition and, 68
objectives for, 67
ophthalmologic surgery and, 73
PAD and, 127
peripheral vascular disease and, 73
physical activity patterns, 67
physical medicine, 521
prescription of, 70
pulmonary conditions and, 448
rationale for, 67
resistance training, 71, 74
risks of, 74
RPE scale, 72
sleep and, 40
slow movements and, 76
steroids and, 75
strength and, 69
testing and, 69
walking and, 69, 72
warming up, 74

existential psychotherapy, 4
exposure therapy, 194
extrapyramidal disorders, 140
eye problems

AMD and, 421
cataracts, 415

cellophane maculopathy, 420
choroidal disorders, 421
cornea, 415
diabetes and, 84
diagnosis and, 428
eyelids, 412
floaters, 419
floppy-iris syndrome, 271
glaucoma. See glaucoma
glaucoma and, 417
head-thrust test, 428
herpes zoster and, 246
lacrimal system, 412
macular degeneration, 421
ocular disorders, 412
optic nerve, 422
presbyopia, 415
retina. See retina
retinopathy, 84
structural changes, 412
vascular disorders, 420
vestibulo-ocular reflex, 428
vision and, 417
vitreoretinal complications, 417, 419
Weiss ring, 419

ezetimibe, 92

Fabry disease, 135
facial expression, 437
facial pain, 155
falling, 71, 140, 296, 494

adverse drug reactions and, 53
balance and, 71
benzodiazepines and, 201, 495
effects of, 22
exercise and, 76
hip fractures, 53, 65
prevention of, 35, 522
substance use disorder and, 201

familial adenomatous polyposis (FAP),
396

families, 3, 18
adult children, 4
advance care and, 603
capacity and, 489
caregivers and, 572
decision-making and, 557
disconnected, 11
dysfunctional, 5
end of life care and, 596
family covenant, 600, 604
home and, 1, 3
information from, 191
interventions and, 203
relationships in, 550
retirement and, 561
support system, 5

FAP. See familial adenomatous polyposis
FAQ. See Functional Activities

Questionnaire
fasting, 541
fatigue, 158
fatty acids, 519

FD. See frontotemporal dementia
FDA. See Food and Drug Administration
fecal incontinence, 237
Federal Aviation Agency, 10
feeding tubes. See tube feeding
Feldenkrais method, 524
ferritin, 382, 383
festination, 142
fetal alcohol syndrome, 211
fibrinolytic therapy, 107
fibroblast growth factor, 129
fibromyalgia, 521, 524
fibrous plaque, 274
FIM. See Functional Independence

Measure
fish oil, 520, 521
Fisher test, 180
fistulae, genitourinary, 276
fluid homeostasis, 43, 254
fluorouracil, 364
food. See nutrition
Food and Drug Administration (FDA),

583
foot problems, 128, 336

amputation and, 85
ankle. See ankle
assessment of, 336
cellulitis, 358
claudication and, 127
deformities, 6, 341
dermatologic, 339, 341
diabetes and, 85, 340, 341
emotional transfer and, 338
fractures, 342
gait and, 341
Helfand index, 336
hyperkeratosis, 341
long-term care and, 342
management of, 338
Medicare and, 336
neurologic deficits, 336
numbness, 125
onychial, 338
peripheral arterial disease, 336, 340,

341
peripheral neuropathy, 151
primary problems, 338
psychosomatic problems, 337
risk factors for, 336
routine hygienic care, 336
shoe modifications, 342
therapeutic shoes, 337
toenails, 338
ulcerations, 340

fractures, 307
ankle, 329
distal radius and, 331
electromagnetic therapy, 524
femoral neck and, 328
hip, 307, 327, 456
joint replacement and, 325
Neer classification, 330
osteoporosis and, 308
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fractures (cont.)
periprosthetic fractures, 326
proximal humerus, 330
skeletal injuries and, 325
stroke patients and, 324
vertebral compression and, 333

fragile X syndrome, 211
frailty, 7, 8, 98
Framingham Heart Study, 32, 96, 100, 102,

117
Framingham Offspring Study, 127
Frankl, V., 4, 10
free radical theory, 539
Froment’s sign, 162
frontal lobe degeneration, 163
frontotemporal dementia (FD), 164, 177
FSQ. See Functional Status Questionnaire
Fuch’s dystrophy, 415
Functional Activities Questionnaire (FAQ),

19, 21
Functional Assessment Staging, 180
Functional Independence Measure (FIM),

21, 448
Functional Status Questionnaire (FSQ), 21
fungal infections, 338, 362
Future of Family Medicine, 1

gabapentin, 147, 148, 153, 156, 481
GAD. See generalized anxiety disorder
gait disorders, 141

frontal lesions and, 142
gait apraxia, 142
gait patterns, 142
localization and, 141
magnetic gait, 142
movement therapies, 522
neurologic problems, 140
normal gait pattern, 141
NPH and, 143
Parkinson’s disease and, 523
posture and, 162
spastic gait, 144
speed and, 22, 545
stride length, 545
treadmill and, 455

gallbladder, 135, 235
gamma aminobutyric acid, 172
gambling, 166
gangrene, 125
Gans maneuver, 429
gap coverage, 592
gastroenterologic disease, 231
gastroesophageal reflux disease (GERD),

152, 431
antireflux surgery, 232
barium swallow, 232
esophagus and, 231
hydrogen receptor antagonists, 232
metaclopramide and, 232
proton pump therapy, 232

GBS. See Guillain-Barré syndrome
GCA. See giant cell arteritis
GDP, healthcare and, 594

GDS. See Geriatric Depression Scale
GEM. See geriatric evaluation and

management
gender, 124

drinking and, 201
heart failure and, 104
IBS and, 236
insomnia and, 39
intellectual disability and, 212
PAD and, 124
stroke and, 135

generalized anxiety disorder (GAD), 194
genetics, 536

aging and, 538
IL-6 gene and, 124
longevity, 540
PAD, 124
testing, 181

GERD. See gastroesophageal reflux disease
Geriatric Depression Scale (GDS), 21, 172,

407, 448, 573
geriatric evaluation and management

(GEM), 56
geriatrics, concept of, 530
Get Up and Go Test, 142
GH. See growth hormone
giant cell arteritis (GCA), 319, 421

CRP levels and, 422
optic nerve and, 422
temporal arteritis, 319

gingivitis, 438
ginkgo biloba, 183
glandular tissue, 438, 519
glaucoma, 84

acute angle glaucoma, 418
beta-blockers and, 418
blindness and, 417
filtration surgery, 419
laser trabeculoplasty, 419
low tension, 417
open angle glaucoma, 417, 418
prostaglandin analogues, 418
risk factors for, 417
vision and, 417

glial cytoplasmic inclusion, 164
Global Deterioration Scale, 180
glucocorticoids, 300
glucosamine sulfate, 521
glucose, 539
glycolysis, 540
gonorrhea, 414
gout, 320

allopurinol, 321
arthritis, 320
corticosteroids and, 320
hands and, 320
hypertension and, 321

grief, 193, 215, 533
GRIMPS. See Gross Impairment Screening

Battery
griseofulvin, 362
Gross Impairment Screening Battery

(GRIMPS), 514

group therapy, 195, 204
growth hormone, 75, 306, 538
Guillain-Barré syndrome (GBS), 153, 159,

160
gynecology, 289
gynecomastia, 271

hair, 347
hallucinations, 167, 195
haloperidol, 184, 204, 554
Handicap Inventory for the Elderly

(HHIE), 18
hands, 314, 320
handwriting, 162
HAS. See home assessment
headaches, 153–154

cluster, 155
giant cell arteritis and, 155
hypoxia and, 156
migraines, 153–154, 427
morning ands, 156
NSAIDs and, 154
primary syndromes, 153
secondary causes, 156
secondary symptoms, 155
supine position and, 154
tension-type, 155

head-thrust test, 428
healing response, 372
health care system. See also specific topics

cultural aspects of, 552
delivery and, 549
ethnic aspects, 552
financing, 580, 589
GDP and, 580
health literacy, 24, 555
insurance. See health insurance
organization of, 587
racial aspects, 552

health expectancy index, 29
health insurance, 548, 587

basic goals of, 588
health insurance, 563
HIPAA and, 469. See Medicare
Long Term Nursing Facility, 548
Medicare. See Medicare
nursing facility, 548
retirement, 563
spreading risk by, 588

Health Insurance Portability and
Accountability Act (HIPAA), 469

health maintenance organizations
(HMOs), 449, 598

Health Plan Employer Data and
Information Set (HEDIS), 52

Healthy People 2010, 369
hearing, 18, 33, 45, 196, 216

auditory disorders, 425
brainstem response and, 426
cancer and, 427
evaluation of, 426
hearing aids, 426
hypertension and, 425
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inner ear disease, 425
management of, 426
metabolism and, 425
presbycusis, 425
Sensitivity Index, 426
speech discrimination, 426
SSNHL and, 425
thyroid disorders and, 425
tinnitus, 426
whisper test, 33

Heart and Estrogen/Progestin Replacement
(HERS) study, 137, 285

heart disease
aortic insufficiency, 113–114
arrhythmias and, 116, 302
atrial fibrillation, 116
bradycardia, 116
CAD and, 102, 109, 303
cardiovascular system, 102
chronic coronary disease, 108
claudication, 128
conduction disturbances and, 116
death and, 553
diagnosis of, 102
endocarditis, 115
enhanced counterpulsation and,

109
epidemiology of, 102
Framingham Heart Study, 100, 117
heart failure. See heart failure
ischemic heart disease, 102
management of, 102
MI. See myocardial infarction
mitral stenosis, 114
risk factors, 108
SVTs and, 116
valvular, 113

heart failure, 109
ACE inhibitors and, 111
anticoagulants and, 112
antiinflammatory drugs and, 112
ARBs and, 111
beta-blockers and, 111
BNPs and, 110
classification system, 110
diagnosis of, 110
digoxin and, 112
diuretics and, 111
epidemiology of, 109
etiology of, 109
gender and, 104
heart disease and, 109
inotropic agents and, 112, 113
intravenous vasodilators, 112
mortality in, 113
myocardial infarction and, 108
oral vasodilators, 111
pathophysiology of, 109
prevention of, 109
prognosis in, 113
race and, 104
spironolactone and, 112
symptoms of, 110

systolic, 111
tachycardia and, 116
therapy and, 113

Heart Protection Study (HPS), 91
heartburn, 232
heat stroke, 499
HEDIS. See Health Plan Employer Data

and Information Set
hematologic problems, 380
hematospermia, 267
hematuria, 266, 270
hemolytic anemias, 385
hepatitis, 234, 388
hepatocyte growth factor, 129
hepcidin, 383
herbal medicine, 519–520
herpes simplex, 415
herpes zoster, 156, 245, 424

acyclovir and, 360
antiviral treatment, 360
corticosteroid therapy, 360
eyes and, 359
neuralgia and, 359
skin and, 358
vaccine for, 246, 360

HHC. See Home Health Care industry
HHIE. See Handicap Inventory for the

Elderly
hip fractures, 63, 308, 327

falls and, 53, 65
pressure ulcers and, 370
rehabilitation and, 456
surgery and, 456

HIPAA. See Health Insurance Portability
and Accountability Act

Hippocrates, 59
hips

bone density and, 307
DXA screening and, 307
fractures. See hip fractures
osteoarthritis and, 314
osteoporosis and, 307
waddling gait and, 144, 307

Hispanic groups, 135, 417, 553
HIV. See human immunodeficiency virus

(HIV)
HMOs. See health maintenance

organizations
Holmes tremor, 158
home care, 1, 460, 589

certification and, 460
cost-effectiveness of, 461
defined, 460, 461
elder abuse, 502, 506
electronic house calls, 460
family, 1, 3
home assessment, 14
home safety and, 460
household injuries, 494
Medicare and, 460
primary care physicians and, 460
procedures offered, 460
Quality Initiative, 461

reimbursement options, 460
safety checklist, 495
telehome care, 460
VA programs, 461
visits, 2

home injury, 494
homeopathy, 519, 521
Hopkins Verbal Learning Test, 19
hormone replacement therapy (HRT), 291,

310, 519
asymptomatic bacteriuria and, 268
breast cancer and, 401
dementia and, 183
estrogen. See estrogen
hormone levels, 347, 539
postmenopausal bleeding, 292
stroke and, 137
tamoxifen and, 401

hospice care, 461
benefit eligibility, 462
criteria for referral, 462
interdisciplinary team for, 462
Medicaid and, 477
Medicare and, 477, 591
payment rates, 477
services and, 462
spiritual dimensions, 484
ten principles of, 478
terminal care and, 471, 477

hospital-at-home, 461
hospitals, 577, 593

advance directives and, 598
error programs, 584
errors in care, 577
iatrogenic problems, 8
insurance and, 590
Medicare and, 590, 591
nursing facilities, 470
sign-out program, 578

housing, 452, 546
HRT. See hormone replacement therapy
Huchinson’s sign, 359
human immunodeficiency virus (HIV),

242, 250, 277, 384. See acquired
immunodeficiency syndrome

human papillomavirus (HPV), 290
Hutchinson’s freckle, 364
hydration, 269. See also dehydration
hydrocele, 275
hydrocephalus, 211
hydrochlorothiazide, 191
hydrocodone, 480
hydromorphone, 480
hydroxychloroquine, 318
hypercalcemia, 257, 298, 394
hypercorisolism, 299
hyperesthesia, 149
hyperglycemia, 81. See diabetes mellitus
hyperkalemia, 258
hyperkeratosis, 341
hypernatremia, 257
hyperparathyroidism, 324
hypersensitivity, 146
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hypertension, 31, 96, 102, 191
adverse outcomes from, 96
African Americans and, 554
angiotensin and, 98, 99
auscultations and, 97
beta-blockers and, 98, 99
blood pressure measurement, 97
bruits and, 97
calcium-channel blockers and, 98, 99,

554
DASH therapy, 98
definition of, 98
diagnosis of, 97
dietary approaches to, 99
electrocardiograms and, 97
epidemiology of, 96
gout and, 321
hearing loss and, 425
hypotension and, 50
hypothyroidism and, 302
J-curve hypothesis, 100
kidney disease and, 260
lifestyle modification and, 98–99
lipid lowering and, 90
palliative care and, 100
pharmacology for, 98
prehypertension, 97
pulse pressure and, 100
race and, 554
risk factors for, 96
secondary causes, 98
sodium and, 137
stroke and, 135
surgery and, 443
systolic, 100
thiazides and, 98, 554
treatment of, 98

hyperthermia, 498
hyperthyroidism, 304, 305
hyperuricemia, 320
hypesthesia, 149
hypoactive sexual desire disorder, 291
hypoadrenocorticism. See Addison’s disease
hypoglycemia, 146, 296. See also diabetes

mellitus
Addison’s disease and, 301
headaches and, 156

hypokalemia, 257–258
hypomagnesemia, 258
hyponatremia, 256, 303
hypopituitarism, 303, 306
hypothalamic impairment, 257
hypothermia, 372, 498
hypothyroidism, 215

birth and, 303
creatine kinase and, 303
hypertension and, 302
hypopituitarism and, 303
low back syndrome and, 302
myxedema precoma and, 302
radioablation and, 305
replacement therapy, 303
risk of, 302

severe, 302
subclinical, 304

IADLs. See instrumental activities of daily
living

iatrogenic problems, 8
ICUs. See intensive care units
idiopathic pulmonary fibrosis, 226
idiopathic thrombocytopenic purpura, 388
IGCS. See inpatient geriatric consultation

services
IHI. See Institute for Healthcare

Improvement
imipramine, 192
immune function

aging and, 538, 539
AIDS. See acquired immunodeficiency

syndrome
cell-mediated, 358
CRP levels and, 541
decline in, 241
enzymes and, 539
infections and, 241

immune thrombocytopenic purpura, 388
immunization, 31
inclusion body myositis, 159
income level, 541
incontinence, 22, 55, 143, 280
Indian Health Service (IHS), 465
indigenous populations, 212
infectious diseases, 538

catheters and, 246
cornea and, 415
delirium and, 242
diagnosis of, 242
drug resistance in, 246
febrile response and, 242
H. pylori and, 233
immune function and, 241
influenza and, 244
pneumonia, 243
prosthetics and, 246
serious, 241
skin and, 241, 246
urinary tract and, 242

infertility, 275
inflammation, 159, 382, 539

anemia and, 383
attenuation and, 541
bowel disease and, 236
caloric reduction and, 539
centenarians and, 540
chronic, 383
markers and, 2
molecular theory, 539
response and, 372

influenza, 159, 224, 243–244
informal caregiving, 464
Informant Questionnaire for Cognitive

Decline in the Elderly (IQCODE), 19
information, health and, 555, 584
informed consent, 6, 488, 490, 598

DD, 214

inpatient geriatric consultation services
(IGCS), 14

insomnia, 39, 53, 191
Institute for Healthcare Improvement

(IHI), 578
Institute for Safe Medication Practices

(ISMP), 579, 584
institutionalization, 3, 466
instrumental activities of daily living

(IADLs), 98, 180, 459
insulin, 538, 539, 540. See also diabetes

mellitus
integrative medicine, 517

classifications of, 518
defined, 517
exercise and, 517
nutrition and, 517
stress management and, 517

intellectual disability, 211. See also
cognitive disorders

DD and, 213
dementia and, 215
gender and, 212
mortality and, 212

intensive care units (ICUs), 226, 472, 612
interdisciplinary team approach, 376
interferon, 387
INTERHEART study, 89
interleukins, 539
International Classification of Functioning,

Disability and Health (ICF), 447
interpersonal psychotherapy, 195
interstitial lung disease (ILD), 226
intestinal disorders, 519
intraconazole, 362
intracranial tumors, 146, 156
intravenous immunoglobin (IVIG)

therapy, 352
intravenous nutrients, 520
intravenous pyelography (IVP), 266
intravenous thrombolytic, 132
IQCODE. See Informant Questionnaire for

Cognitive Decline in the Elderly
iron deficiency, 382–383
irritable bowel syndrome, 236
ischemic heart disease, 90

clinical presentation of, 103
epidemiology of, 102
heart disease, 102
primary prevention of, 102
TIA and, 132, 135, 136

ISMP. See Institute for Safe Medication
Practices

isoniazid therapy, 226
IVIG. See intravenous immunoglobin

therapy
IVP. See intravenous pyelography

jaundice, 235, 385
JCAHO. See Joint Commission on

Accreditation of Healthcare
Organizations

Johnson Institute, 203
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Joint Commission on Accreditation of
Healthcare Organizations (JCAHO),
476, 577

joint pain, 313, 436

Katz index, 21
Kegel exercises, 284
keratoacanthomas, 350, 413
Keyes punch, 290
kibbutz communities, 532
kidney disorders, 254, 383, 384

acute renal failure, 258
aging and, 254
anemia and, 384
ANP and, 255
asymmetric size and, 260
atonic bladder, 281, 285
blood flow and, 50
blood pressure and, 261
cancer, 266, 270
cardiovascular disease, 261
chronic, 260, 384
Cockcroft-Gault formula, 50, 384
creatinine and, 384
death and, 212, 554
diabetes mellitus and, 260, 554
diet and, 50, 254, 384
drugs and, 52
electrolyte balance, 254
ESRD and, 590
fluid balance, 254
glomerular disease, 6, 50, 254, 259,

260
hormones and, 255
hypertensive diseases, 260
masked renal disease, 384
MDRD and, 50, 254, 384
metoclopramide and, 482
nephrons and, 254, 255
OAB and, 281
postobstructive uropathy, 259
renal artery stenosis, 260
renal elimination and, 50
renal failure, 258
renal replacement, 261
renovascular disease, 260
sodium balance, 255
tubulo-interstitial diseases, 259

King Health Questionnaire, 22
knee jerk test, 428
knees, 314
Koebner’s phenomenon, 353

labetalol, 50
lactic acidosis, 82
Lambert-Eaton syndrome, 160, 394
lamotrigine, 147, 148
language assistance, 178, 556
laryngopharyngeal reflux, 431
laser photocoagulation, 421
laser trabeculoplasty, 419
Lawton-Brody scale, 21
laxatives, 55

LDCT. See low dose helical computer
tomograpghy

learning, 539
legal issues, 487
Legionella, 243
Leisure Oriented Retirement Communities

(LORCs), 562
lentigo maligna, 364
LEP. See limited English proficient patients
leukemia, 386–387
leukoplakia, 431
levodopa, 163, 165–166, 178
Lewy body, 164
lichen sclerosis, 274
lichen simplex chronicus, 352
life expectancy, 443, 531, 544. See also

longevity
lifestyle, 91–92, 534
limited English proficient (LEP) patients,

556
linzolid, 52
lipid disorders, 32, 84, 89

adherence and, 93
atherosclerosis and, 89
bile acid and, 93
cardiovascular disease and, 89
cholesterol. See cholesterol
CVD and, 90
dialysis and, 93
dyslipidemia, 91
fibrates and, 93
LDL lowering, 90, 93, 127
lifestyle changes and, 91
management of, 90
nicotinic acid and, 93
PAD and, 127
patient-physician encounter, 93
peripheral arterial disease and, 91
pharmacological therapy, 92
plant stanols/sterols, 91–92
polypharmacy and, 93
pravastatin and, 90
prevention trials, 90
saturated fats, 91–92
statins in, 90, 91, 92, 93, 94
stroke and, 91
thrombosis and, 107, 135, 224, 388, 440

lithium, 165, 257
liver

alcohol and, 385
cancer and, 235
drug metabolism and, 49
macrocytosis, 385

living wills, 11, 442, 596–597. See also
advance directives

locked-plating systems, 324
logorrhea, 178
logotherapy, 4, 10
loneliness, 533
long-term care, 464. See also specific types,

topics
assessments for, 460
community-based facilities, 459

physician and, 459
longevity, 531, 533, 536, 541

calorie restriction and, 539
centenarians, 540
C-reactive protein level, 541
demographic factors, 541
genetics and, 540
life span and, 536, 540
resveratrol and, 540
somatic mutation and, 537

lorazepam, 203, 227
LORCs. See leisure oriented retirement

communities
loss of protective sensation, 337
low back syndrome, 302
low dose helical computer tomography

(LDCT), 394
LSNS. See Lubben Social Network Scale
Lubben Social Network Scale (LSNS), 23
lumbar nerve root, 140
lung cancer, 300

chemotherapy for, 395
ELVIS study, 395
non small cell, 395
radiation therapy for, 395
small cell, 393, 395, 396
surgery for, 395
tobacco smoking and, 393–394

lungs
aging and, 221
asthma and. See asthma
cancer and. See lung cancer
COPD. See chronic obstructive lung

disease
dyspnea and, 482
interstitial lung disease, 226
mechanical defenses of, 221
pulmonary issues, 221
respiratory diseases, 212, 498, 521
SARS. See severe adult respiratory

syndrome
lupus erythematosis, 159, 388
lycopenes, 272
Lyme disease, 357, 425
lymph nodes, 387
lymphatic tissues, 438
lymphomas, 159

MacArthur Study of Successful Aging, 530,
532

macrocytosis, 384
macular degeneration, 420–421
magnesium, 521
magnetic resonance angiography (MRA),

134, 337
MAOI. See monoamine oxidase inhibitors
Marfan syndrome, 135
mass action effects, 520
massage, 523
MAST. See Michigan Alcohol Screening

Test
mastication, 437
MAT. See multifocal atrial tachycardias
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maxillofacial region, 438, 440
Maze procedure, 117
McGill Pain Scale, 376
MDNT. See Modified Boston Naming Test
measles, 425
Medicaid, 25, 460, 463, 470, 547, 592

assisted living and, 463, 471
children and, 548
CMS and, 578
demographics and, 587
EHRs and, 584
elective operations, 442
eligibility for, 590, 592
False Claims Act, 468
gap coverage, 590, 592
home-based programs, 3
hospice care and, 77, 477
nursing homes and, 467, 471, 592
PACE programs, 464, 592
Part D coverage, 592
RICO Act and, 468
waiver programs, 3

Medicare, 7, 25, 337, 460, 463, 470, 547,
589, 590

“donut hole” in, 592
adaptive equipment, 451
Advantage Program, 590, 591
assisted living and, 463
Balanced Budget Act and, 460
benefit period, 591
capitation payments, 590
Center for Medicare and Medicaid

Services, 578
coverage limits, 587, 590, 592
demographics and, 587
diagnostic related groups, 109, 470, 593
EHRs and, 584
elective operations, 442
eligibility criteria, 591
expenditures of, 547, 588, 590
four parts to, 590
function of, 587, 590
gap coverage, 587, 590, 592
geriatricians and, 590
history of, 590
HMOs and, 449
home health agencies, 460
hospice programs and, 462, 477, 591
hospital insurance and, 548, 590, 591
income and, 590
managed care programs, 470, 473
MDS program, 594
Medicaid. See Medicaid
Medicare’s Durable Medical Equipment

program, 337
nurse practitioner and, 472, 473
nursing homes and, 467, 470, 473
opioids, 207
PACE and, 464, 592
payments to, 548, 591
physician assistant and, 472
physicians and, 591, 593, 594
PPS and, 548

preventive services, 592
private insurance and, 547, 587
prospective payment system, 470
relative value units, 593
resource utilization groups, 594
services not covered, 592
SMI trust fund and, 591
Social Security and, 591
terminal illness and, 591
three-hour rule, 448

medications. See drugs
Mediterranean diet, 541
megestrol, 43
meglitinides, 82
melanoma, 347, 366
melanosis, 431
melatonin, 40
memantine, 182
memory, 19, 53, 140, 196, 539
Ménière’s disease, 140, 426, 427, 429
menopausal symptoms, 291
mental health disorders, 190. See also

specific disorders, therapies
cognitive. See cognitive disorders
cultural issues, 196
diagnosis of, 190. See specific

instruments
mood disorders, 192
psychosocial considerations, 196
rates of, 191
severe life-long, 190, 196
treatment issues, 196

mental retardation, 211, 215
cardiac arrhythmias and, 214
clinical experience with, 212
defined, 211
thyroid disease and, 214

meperidine, 207, 480
metabolic disorders

Asian patients, 554
benzodiazepines and, 49
bones and, 307
calcium metabolism, 296
diabetes and, 84
drugs, 48
hearing loss, 425
lactic acidosis and, 82
osteoporosis and, 307
seizures and, 146
skeleton and, 307

metformin, 82, 540
methadone, 204, 207
methotrexate, 318
metoclopramide, 482
Mexican Americans, 552
MI. See myocardial infarction
Michigan Alcohol Screening Test (MAST),

200
micturition, 280
midazolam, 483
migraines, 153–154
mind-body approaches, 524, 525
mineralocorticoid excess, 300

minerals, 519
Mini-Cog test, 19, 181
Mini-Mental State Examination (MMSE),

19, 172, 181, 490, 511
minimum data set, 25
mistreatment. See elder abuse
mitral stenosis, 114
MMSE. See Mini-Mental State

Examination
Modified Boston Naming Test (MBNT),

181
Mohs surgery, 365, 413
molecular inflammation theory, 539
moneuritis, 149
monoamine oxidase inhibitors (MAOI),

165
monofiliment sensory testing, 337
mononeuropathy, 149, 150
mood disorders, 190, 192
morality. See ethics
morphine, 52, 480, 481
motivational enhancement therapy, 204
motor control, 455
mouth, 60, 431, 435

amalgam tattoo, 431
blood supply, 438
candidiasis, 431
dentistry, 435
diagnosis and, 431
glandular tissue, 438
headaches and, 156
leukoplakia, 431
mastication and, 437
melanosis, 431
mucosa, 435
prosthetics and, 435, 439
radiation and, 438
swallowing disorders, 431
teeth. See dentistry
voice disorders, 432

movement therapies, 522
MRA. See magnetic resonance angiography
Mt. Sinai Visiting Doctors Program, 461
multidisciplinary approach, 14
Multidisciplinary Resident Assessment

program, 594
multiple sclerosis (MS), 144, 159, 160, 281,

430
multiple system atrophy, 164
mumps, 425
muscles. See also myopathies

exercise and, 74, 76
injuries and, 324
mastication and, 437
motor control, 455
pain and, 313
strength of, 71

myasthenia gravis, 159, 160, 394
mycoplasma, 243
myelodysplastic syndrome, 384, 388
myelopathy, 52, 140, 386
myocardial infarction (MI), 105

aldosterone inhibition and, 106
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aneurysm and, 108
angiotensin and, 106
antiarrhythmic drugs, 107
antiplatelet therapy for, 105
antithrombotic therapy for, 106
beta-blockers for, 106
calcium-channel blockers and, 107
complications of, 108
diagnosis of, 104
dihydropyridines and, 107
eplerenone and, 106
heart disease and, 104
heart failure and, 108
interventricular septum and, 108
mitral regurgitation and, 108
morphine and, 107
nitrates and, 107
percutaneous coronary intervention,

107
pericardial tamponade, 108
pharmacologic management of, 105
pioglitazone and, 83
reperfusion in, 107
right ventricular, 108
statins for, 91, 106
thrombolytic therapy, 107
TIMI Risk Score, 107
ventricular tachyarrhythmias, 108

myopathies
causes of, 159
drug induced, 159
infectious causes of, 159
medications and, 161
statins and, 92

NA. See Narcotics Anonymous
nails, 347, 362
naloxone, 207
naltrexone, 206
Narcotics Anonymous (NA), 202, 204
NART. See National Adult Reading Test
nasal problems, 430
National Adult Reading Test (NART),

181
National Ambulatory Medical Care Survey,

266
National Center for Assisted Living, 463
National Center for Complementary and

Alternative Medicine (NCCAM),
520

National Center on Elder Abuse (NCEA),
502

National Cholesterol Education Panel
(NCEP), 89, 90, 91, 92

National Citizens Coalition for Nursing
Home Reform (NCCNHR), 466

National Committee for Quality Assurance
(NCQA), 578

National Family Caregiver Support
Program (NFCSP), 464, 574

National Health and Nutrition
Examination Survey (NHANES),
100, 381

National Health Interview Survey (1989),
84

National Hospice Organization (NHPCO),
462, 478

National Institute of Neurological
Disorders and Stroke (NINDS), 133

National Institute on Aging (NIA), 555
National Institutes of Health (NIH), 199
National Patient Safety Goals (NPSG), 577
National Surgical Quality Improvement

Project, 443
Native American groups, 417
naturally occurring retirement

communities (NORCs), 562
nausea, 482
NCCAM. See National Center for

Complementary and Alternative
Medicine

NCCNHR. See National Citizens Coalition
for Nursing Home Reform

NCEA. See National Center on Elder Abuse
NCEP. See National Cholesterol Education

Panel
NCQA. See National Committee for

Quality Assusrance
NDI. See nephrogenic diabetes insipidus
Neer classification, 330
neoplasms, 159
NEP. See non-English proficient patients
nephrogenic diabetes insipidus (NDI), 257
neuroendocrine system, 538
neurofibrillary tangles, 163, 177
neurofibromatosis, 135
neuroimaging, 181
neurologic disorders, 159

alcoholism and, 152
diets and, 152
foot disorders, 336
gait disorders, 140
nerves and, 433
peripheral, 152
seizures, 145
sensory loss, 149

neuropsychological testing, 181
neurotransmitters, 172
New York Heart Association Functional

Classification, 110
NFCSP. See National Family Caregiver

Support Program
NHANES. See National Health and

Nutrition Examination Survey
NHPCO. See National Hospice

Organization
NIA. See National Institute on Aging
nicotine, 224, 536
nicotinic acid, 93
night sweats, 387
NIH. See National Institutes of Health
NINDS. See National Institute of

Neurological Disorders and Stroke
nonarteric ischemic optic neuropathy, 422
non-English proficient (NEP) patients, 556
non-Hodgins lymphoma, 159

nonresponse bias, 370
nonsteroidal antiinflammatory drugs

(NSAIDs), 154, 183, 232, 320, 481,
541

NORCs. See naturally occurring retirement
communities

norepinephrine, 172
normal pressure hydrocephalus, 143, 165,

180
nose, 424
NP. See nurse practitioner
NPH. See normal pressure hydrocephalus
NPSG. See National Patient Safety Goals
NSAIDs. See nonsteroidal anti-

inflammatory drugs
numbness, 125, 151
nursing, 472

clinical, 208
hospitals and, 470
Medicaid and, 548
Medicare and, 472
medication errors and, 582
role of, 208
shortage of, 549, 550
SNF care, 594

nursing homes, 25, 361, 589, 612
assessment tools, 373
beds in, 3
Braden score, 370
citizen action guide, 466
continuity of care, 472
discrimination in, 468
Eden Alternative, 467
elder abuse and, 507
emergency room visits, 472
HIPAA and, 469
involuntary placement, 491
Kuhn on, 466
legal regulation of, 467
long-term care and, 459
Medicaid and, 467, 471, 592
Medicare and, 467, 473
OBRA and, 466, 467
physicians and, 2, 472, 473, 474
pressure ulcers and, 370, 376
publicly financed programs, 3
reform movements, 466
regulation of, 603
short-term programs, 470

nutrition, 22, 59, 325, 599
alcohol and, 204
assessment tools, 61
calories in, 22, 69, 428, 429. See also

caloric restriction
cardiovascular disease and, 64
choking and, 498
congestive heart failure and, 64
dementia and, 183
dietary reference intakes, 64
diets and, 517
drug abuse and, 204
exercise and, 68
feeding tubes, 613
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nutrition (cont.)
Food Frequency Screening

Questionnaire, 62
food pyramid, 60
GNRI and, 23
herbal medicine and, 520
Hippocrates on, 59
integrative medicine and, 517
loss of appetite, 62
malnutrition syndromes, 63
micronutrients, 64
nutrient levels, 60
nutritional therapies, 64
obesity and, 63
optimal aging and, 59
PEG tube and, 64, 614
pressure ulcers and, 374, 375
protein and, 62, 65
refeeding syndrome, 64
requirements of, 60
Risk Index and, 23
supplements and, 374, 519–520
swallow function and, 64
terminal illness and, 483
undernutrition, 64
USDA guidelines, 61
UTIs and, 268
vitamins and minerals, 64
weight loss and, 42

nystagmus, 428

obesity, 33, 81, 98
arthritis and, 313
body mass index, 215
caloric restriction and, 536, 539
colon cancer and, 396
diets and, 519
disability and, 213, 215, 217
Down syndrome and, 216
medications and, 213
nutrition and, 63
stroke and, 136

OBRA. See Omnibus Budget Reconciliation
Act

obsessive compulsive disorder (OCD), 194
OCD. See obsessive complusive disorder
ocular disorders, 163, 412
olanzapine, 184, 195, 482
Older Americans Act of 1965, 211, 460,

463, 574
olivopontocerebellar atrophy, 164
Olmstead decision, 459, 471
omega-3 fatty acids, 520, 521
Omnibus Budget Reconciliation Act

(OBRA), 212, 467
onychia, 338
onychomycosis, 337, 362
opioids, 203, 480

adjuvant agents, 481
ceiling dose of, 481
maintenance and, 207
Medicare and, 207
pain control and, 153, 201, 207, 481
poisoning and, 201

routes of delivery, 481
surgery and, 444

orthotics, 455
osteoarthritis, 313, 522

alcohol and, 315
corticosteroids and, 315
hands and, 314
hips and, 314
knees and, 314
spine and, 314
surgery for, 315
therapeutic approaches, 314

osteology, 436
osteomalacia, 296, 324, 325
osteopathic manipulative medicine, 523
osteopenia, 324
osteoporosis, 32, 56, 60, 440

antiepileptic medication and, 147
assessment of risk, 308
biophosphonates and, 309–310
bones and, 307, 324
calcium and, 309
cerebral palsy and, 216
defined, 307
DHEA and, 309
evaluation of, 308
fractures and, 308
lifestyle modification, 309
medications for, 213, 309
metabolic disorders, 307
natural health products, 309
ORAI test, 308, 424
periodontal disease and, 437
phytoestrogens and, 309
prevention of, 309
SCORE instrument, 308
screening for, 307
strontium ranelate, 310
treatment of, 309
vitamin D and, 309
vitamin K and, 309

Outcome and Assessment Information Set,
449

outpatient clinic settings, 14
ovarian cancer, 290
ovarian cyst, 293
overdoses, of drugs, 497
oxazapem, 203
oxcarbazepine, 148
oxidative stress, 539, 540
oxybutynin, 284
oxycodone, 480, 481
oxygen, 72, 496

PACE. See Program of All Inclusive Care of
the Elderly

Paget’s disease, 290, 333
pain, 7

adjuvant agents, 481
anticonvulsants and, 481
assessment of, 25, 479
chronic, 522
cognitive function and, 481
controlled substances for, 207

death, 479
electromagnetic therapy, 524
equianalgesic doses, 480
gabapentin and, 153
intractable suffering, 483
management of, 207, 476
McGill scale, 376
medication and, 480
mind-body approaches, 524
nonpharmacologic control of, 481
opioids and, 153, 201, 481
palliative care and, 476
peripheral neuropathy and, 152
persistent, 41
pressure ulcers and, 376
spirituality and, 484
standards for, 476
treatment of, 207
WHO scale, 480
yoga and, 524

palilalia, 178
palliative care

antidepressants and, 482
benzodiazepines and, 482
communication issues, 479
death and, 476
delirium and, 482
family members, 489
hospice and, 477
main attributes of, 476
pain management standards, 476
physician-assisted suicide, 483
refusal of treatment, 479
reimbursement for, 476
spiritual dimensions, 484
symptom management, 479
WHO model of, 477

palsy, 163, 178–179
pancreas, 234
pancytopenia, 382
panic disorder, 194
pap smear, 289
paraneoplastic syndromes, 144, 394
paraphimosis, 274
parathyroid disease

hormone-related peptide and, 298
hyperparathyroidism and, 296
hypoparathyroidism, 299
hypophosphatemia and, 297
laboratory findings of, 297
PTH and, 309, 310
treatment of, 297
tumor and, 298

paresthesias, 125, 151
Parkinson’s disease, 142, 155, 178, 324, 450,

540
advanced, 166
Alexander technique and, 524
amantadine, 166
anticholinergic agents for, 166
antipsychotic treatment and, 165
atypical, 161
bradykinesia and, 162
CALM-PD trial, 165
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cerebrovascular disease and, 165
clinical features of, 162
DATATOP study, 165
deep brain stimulation and, 168
dementia and, 164, 178
diagnosis of, 163
DLB and, 164
dopamine agonists and, 166
driving and, 509
drug induced, 165
early therapy, 165
familial, 161
gait and, 163, 523
hallucinations and, 167
heroin and, 165
levodopa and, 163, 165, 166, 167
manifestations of, 163
medications and, 165, 166
metoclopramide and, 482
neuroprotective therapy, 165
neuropsychotic symptoms, 163
normal pressure hydrocephalus, 165
OMM and, 523
palsy and, 179
postural instability, 163
PSP and, 163, 164
psychosis and, 167, 194
pull test, 162
pyramidal signs, 163
REAL-PET study, 165
rehabilitation, 457
secondary causes of, 161
secondary symptoms, 163, 168
smell and, 430
surgical therapy, 168
symptom-based approach, 167
syndromes of, 164
taste and, 430
tau protein, 163
TEMPO study, 165
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toxins associated with, 165
treatment of, 165
tremors and, 162
urge incontinence and, 281
vascular, 165
voice and, 432
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PEG. See percutaneous endoscopic

gastrostomy tube
pelvic examination, 274, 277, 290, 293
PEMF. See pulsed electromagnetic therapy
penile disorders, 274
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percutaneous endoscopic gastrostomy

(PEG) tube, 64
pericardial diseases, 115
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discharges, 147
periodontal disease, 438, 440

cardiovascular disease and, 435

examination of, 439
osteoporosis and, 437
teeth and, 439

peripheral arterial disease
African American patients and, 124
angioplasty for, 129
ankle brachial index, 123
asymptomatic patients, 124
atherosclerosis, 123
clinical presentation of, 124
complications of, 129
death risk, 127
diagnosis of, 123, 125
differential diagnosis and, 126
drug therapy for, 128
epidemiology of, 123
exercise and, 127
foot disorders, 336, 340, 341
gender and, 124
genetics and, 124
ischemia in, 125
limb loss risk, 127
lipid disorders and, 91
lipid lowering, 127
management of, 127
pathophysiology of, 124
pulse and, 125
race and, 124
risk factors for, 124
screening for, 125, 126
surgery for, 128

peripheral nervous system, 159
peripheral neuropathy, 151–152

CIDP and, 153
common form of, 152
common symptoms, 153
diabetes and, 152
diagnosis of, 152
evaluation for, 152
feet and, 151
Guillain-Barré syndrome, 153
inflammatory, 153
pain and, 152
polyneuropathy, 149

peripheral vascular disease, 73, 123
periprosthetic fractures, 326
pernicious anemia, 303
peroxisome prolferator-activating factor,
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personal factors, 447
personality, and health, 531
PET. See positron emission tomography
Peyronie’s disease, 274
Pfeiffer, J., 5
pharmacology. See drugs
phenobarbital, 204, 483
phenothazines, 204
phenylpropanolamine, 285
phenytoin, 148, 325
pheochromocytoma, 301
Philadelphia chromosome, 386
phimosis, 274
phobias, 194
phosphorus levels, 261

photoaging, 347
photodynamic therapy, 365
photoplethesmography, 126
physical activity, 33, 67. See also exercise
physical examination, 18, 289
physical medicine, 521
physicians, 593

assessment and, 6
attitudes of, 2
biopsychological model, 1
capacity and, 5
CGA trials, 15
communication and, 3, 611
compassion in, 9
CPT codes and, 594
doctor-patient relationship, 1, 5, 9
evaluation, 6
limitations of, 217
long-term care, 459
Medicare and, 593, 594
minimal interference, 8
nursing homes, 2
office visits and, 2, 593
PA and, 472
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PPC and, 578
role of, 1
RVUs and, 593
shortage of, 549
suicides and, 483
United States and, 2

physiology, of aging, 221, 536
phytoestrogens, 309
pill-rolling, 162
PIOPED study, 224, 225
pituitary gland

Addison’s disease and, 301
cortisol and, 301
diseases of, 305
growth hormone and, 306
hypercortisolism and, 299
thyrotropin and, 303
tumors and, 306

plasma exchange therapy, 388
platelet count, 388
pneumonia, 243
PNS. See peripheral nervous system
poikilothermia, 125
poisoning, 494, 497
polycythemia vera, 386
polymyalgia rheumatica, 318
polypharmacy, 7, 53, 55, 146, 147, 213. See

also specific drugs
polysomnography, 226
population

aging of, 1, 380
demographics of, 544
elderly and, 544
race and, 553

positron emission tomography (PET), 182
posttraumatic stress disorder (PTSD), 194
postherpetic neuralgia, 156, 246, 359
posture, gait and, 162
posturography, 429
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power of attorney, 596–597, 601
PPC. See physician practice connections
pravastatin, 90
prednisone, 388
pregabalin, 481
premature aging, 211
presbycusis, 539
presbyopia, 415, 539
pressure ulcers, 369
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dressings for, 375
dying process and, 376
epidemiology of, 370
healing response, 372
hip fractures, 370
hospital costs, 371
incidence of, 369
infection and, 374
interdisciplinary approach, 376
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nursing homes and, 370, 376
nutrition and, 374, 375
pain management, 376
pathophysiology of, 372
pressure redistribution, 375
prevention of, 373
PUSH scale, 371
quality of life and, 372
racial differences, 370
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risk factors for, 372
stages of, 370, 374
treatment of, 374

preventive medicine, 7, 31
primidone, 157
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probiotics, 519, 521
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progeroid syndromes, 538
Program of All-Inclusive Care for the
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592

propofol, 483
propoxyphene, 207, 480
propranolol, 204
prostaglandin, 418
prostate

benign disorders, 271
biofeedback and, 285
BPH and, 271, 282, 286, 520
cancer. See prostate cancer
eyes and, 271
hematospermia and, 267
neoplasm and, 282
prostatitis, 273, 275
PSA level, 267, 271, 404
rectal exam, 404
urge incontinence and, 281
urinary retention and, 282

prostate cancer, 403
active surveillance, 405
African Americans and, 403
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androgen deprivation and, 406
bisphosphonate and, 406
brachytherapy and, 406
conservative management, 405
epidemiology of, 270
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hormone therapy, 406
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palliative care, 406
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prostate biopsy, 404
PSA and, 404
radial prostatectomy, 282, 405
radiation therapy, 405, 406
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screening for, 270, 404
symptoms of, 404
thermotherapy, 273

prostate specific antigens (PSA) levels, 267
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assistive function, 449
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mouth, 439
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stump care and, 457

proteins, 135, 537
proteinuria, 84
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pruritus, 292, 339, 350
PSA. See prostate specific antigens
pseudophakic bullous keratopathy, 415
psoriasis, 353
psychoactive substances, 53, 200
psychobiology, 554
psychological therapies, 4, 190, 525
psychosis, 53, 167, 184, 194
psychosocial models, 531, 533
PTH. See parathyroid hormone
PTSD. See posttraumatic stress disorder
public health strategies, 499
public housing, 561
pudendal nerve, 280
pull sheet, use of, 372
pulmonary embolism, 224
pulmonary function, 221. See lungs
pulsed electromagnetic therapy, 524

qi gong, 524, 526
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Quinlan decision, 596

radiation therapy
breast cancer, 401
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lung cancer and, 395
mouth and, 438

prostate cancer and, 405–406
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radiculopathy, 150, 159
radiotherapy, 270, 273, 365
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Ramsay-Hunt’s syndrome, 359, 424
RAS. See renal artery stenosis
rasagiline, 165, 166
rationality, 489
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RCFs. See residential care facilities
RDAs. See recommended dietary

allowances
reactive oxygen species, 372
receiver-operating curve, 16
recommended dietary allowances (RDAs),
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red blood cells, 380
reflux disorder. See gastroesophageal reflux
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refusal, right of, 597
rehabilitation, 447
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dementia and, 448, 454
depression and, 448
hip fracture and, 456
Parkinson’s disease, 457
reimbursement for, 448
stroke and, 452, 454
team approach, 449

Reiki treatments, 526
relative value units, 593
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religion, 24, 489, 599, 601
remelteon, 41
reproductive changes, 538
reserpine, 165
residential care facilities (RCFs), 463
resistance training, 75
resource utilization groups, 449, 594
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diabetes and,
macular hole, 420
photoreceptors and, 419
posterior vitreous detachment, 419
retinal detachment, 420
retinopathy, 84
vascular disorders, 420
vitreoretinal interface, 419

retinoids, 348
retirement, 560–561, 563

communities for, 459, 561
elderly and, 9
employment and, 560
family and, 561
Health and Retirement Study, 9
insurance and, 563
living arrangements, 561
Social Security and, 563
vulnerability and, 561

retroperitoneal fibrosis, 166
review of systems (ROS), 18
rheumatic diseases, 159, 313
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rhinitis, 430
right to refuse medical treatment, 597
rigidity, 178
risperidone, 195, 482
Rocky Mountain spotted fever, 425
Romberg test, 144, 151, 428
ROS. See review of systems
rosacea, 354
Rowe-Kahn model, 532

safety, home and, 495
safety, of patient, 577
salivary glands, 438
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SARS. See severe adult respiratory

syndrome
saw palmetto, 272, 520
scabies, 361
scalding, 496
scanning ability, 144
Schiavo case, 596, 598
schizophrenia, 194, 338
scooters, 451
scopalomine, 482
scrotal disorders, 275
SDB. See sleep disordered breathing
sebaceous cell carcinoma, 413
seborrheic dermatitis, 350, 355, 413
sedation, 483
seizures

antiepileptics and, 147
causes of, 146
conditions that mimic, 145
DD and, 213
dementia and, 146
depression and, 147
diagnosis of, 146
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idiopathic, 145
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medications and, 148
metabolic disturbances, 146
mortality and, 149
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phenothazines and, 204
recurrence risk, 149
safety promotion, 147
second peak in, 145
strokes and, 145, 147
subarachnoid hemorrhage, 146
symptomatic, 145
treatment of, 147
visual convulsions, 145

selective estrogen receptor modulators
(SERMS), 310, 393, 399
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selenium, 272
self-care, 451
self-determination, 597
self-help groups, 202, 204, 207
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sensory loss

causes of, 149, 153
neurologic problems, 140, 149
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septicaemia, 212
SERMS. See selective estrogen receptor

modulators
serotonin specific reuptake inhibitors

(SSRIs), 53, 155, 172, 184, 192
severe adult respiratory syndrome (SARS),
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sexuality, 565

coital positions, 570
disorders, 277
dysfunction and, 164, 291
lubricants, 569
sex toys, 568
STDs and, 566

sexually transmitted diseases (STDs), 276,
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shingles, 246. See also herpes zoster
Short Michigan Alcohol Screening Test
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Shy-Drager syndrome (SDS), 164
sialoliths, 438
sigmoidoscopy, 397
simvastatin, 90
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sirtuins, 539
sitagliptin, 83
sitz baths, 276
six minute walk tests, 69
six sigma approach, 376
Sjogren’s syndrome, 152, 315, 438
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skin
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alpha-hydroxy acids and, 348
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cancer, 347, 363
cellulitis and, 355
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dermatologic, 345
diseases of, 345
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function of, 369
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lichen simplex chronicus, 352
malignant lesions, 364
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pruritus, 350

retinoids, 348
rosacea, 354
scabies, 361
seborrheic dermatitis, 350, 355
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stasis dermatitis, 355
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sunscreens and, 347
UVR and, 350
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SKs. See seborrheic keratoses
sleep disorders, 39, 163

cognitive-behavioral treatment for, 40,
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disordered breathing, 39, 226
exercise and, 40
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REM disorder, 39, 164
sleep apnea, 163, 164
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SMAST. See Short Michigan Alcohol
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smell, 59, 430
smoking. See tobacco smoking
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Social Security, 9, 522, 547, 560, 563, 590,

591
society, aging and, 543
sodium
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blood pressure and, 255
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free water deficit, 257
homeostasis, 255
hypernatremia and, 257
hypertension and, 137
hyponatremia and, 256
kidneys and, 255
level of, 257
lithium, 257
NSAIDs and, 255
retention of, 255

solifenacin, 284
spastic gait, 144
speech, 144, 171, 426, 432
spermatocele, 275
spine

ataxias and, 144
compression of, 140, 151
degenerative disease, 156
injuries and, 159
lesions and, 151
motor neuron disease, 178
osteoarthritis and, 314

spirituality, 1, 24, 484, 524
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staphylococcus, 242, 243, 246, 268, 357
starvation, 599, 614
statins, 159

acute coronary syndromes and, 91
dementia and, 183
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LDL lowering, 90
lipid disorders and, 92–93
liver enzymes and, 92
myocardial infarction and, 91
safety and, 92

STD. See sexually transmitted diseases
Stead, E., 10
stem cells, 380, 387, 539
steroids, 75, 194
Stevens-Johnson’s syndrome, 414
stomach disorders, 231

cancer and, 233
diets and, 519
peptic ulcer disease, 233

stone disease, 266, 267, 269
strength training, 7
stress management, 2, 3, 155, 517, 524
stretching, 517
striatonigral degeneration, 164
stridor, 164
stroke, 64, 132

acute stroke team, 132
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antiplatelet agents for, 137
aspirin and, 136, 137
associated morbidities, 137
atrial fibrillation, 136
blood pressure and, 135
braces and, 455
brain tumor and, 132
CADISIL and, 135
carotid stenosis and, 136
cholesterol and, 91
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constipation and, 137
death and, 553
dementia and, 137
diabetes and, 135
dietary factors and, 137
dysphagia and, 64
endovascular intervention, 134
family history of, 135
fractures and, 324
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hemorrhagic, 134
hormone replacement and, 137
hyperlipidemia and, 136
hypertension and, 135
ischemic stroke, 132, 135
IV-tPA and, 132, 134
lipid disorders and, 91
lost function in, 454
management of, 132
obesity and, 136
outcome in, 137

poststroke seizures, 145
prevention of, 132, 135
rapid assessment room, 132
recovery processes, 454
rehabilitation from, 137, 452, 454
risk factors for, 134–135
secondary conditions, 454
seizures and, 147
sex and, 133
SPARCL study, 91
stroke code system, 132
subtypes of, 132
thrombosis and, 133, 135
tobacco smoking and, 135
transient attacks, 132
treatment of, 132
women and, 135

strontium ranelate, 310
substance abuse. See drug abuse
suicide, 195, 483, 488, 599
sulfasalazine, 318
sulfonylurea drugs, 81
sundowning, 184
support services, community-based,

459
support system, 5. See also family
surgery

accurate medication and, 443
anesthesia and, 444
beta-blockers and, 443
communication issues, 442
elderly patients and, 442
hip fracture and, 456
hypertension and, 443
opioids and, 444
perioperative care, 443
risk factors, 443, 444

swallowing, 221, 231, 431, 498
sweat glands, 301, 347
syncopal episodes, 44
syphilis, 425

tachycardia, 116
tai chi, 76, 77, 522, 524
tamoxifen, 399, 400, 401
tamponade, 115
tap test, 144
taste, 59, 430
tau protein, 163
teeth, 435, 436, 438–439
telomeres, 538
temperature, extremes of, 499
temporomandibular joint (TMJ), 436
tendons, reflex and, 151
terbinafine, 362
terminal illness, 471, 533, 591, 612
Terri Schiavo case, 11, 596, 598
testicular torsion, 275
testis cancer, 271
testosterone, 271
tetrabenazine, 165
thalamic lesions, 150
theophylline, 223

thermoregulation, 498
thiamine, 204
thiazide diuretics, 258, 303

hypertension and, 98, 554
hyponatremia and, 256

thiazolidinediones, 82, 540
thirst response, 257
throat, 386, 424. See specific topics
thrombosis, 107, 135, 224, 388, 440
thyroid disorders, 159, 302, 324

angina and, 303
autoimmune system and, 303
bradycardia, 302
cancer, 305
goiter and, 305
hearing loss and, 425
hormone replacement and, 302, 303
hyperthyroidism, 304
hypothyroidism, 302
mental retardation and, 214
thyroiditis, 303
TSH and, 303

TIA. See transient ischemic attack
Time and Change test, 19
Timed Up and Go (TUG) test, 21, 35
tinea infections, 340, 353, 362
tinnitus, 425, 426
tissue damage, 370, 372
TKIs. See tyrosine kinase inhibitors
TMJ. See temporalomandibular joint
tobacco smoking, 84, 102, 123, 127, 135,

224, 298, 300, 396, 494
cancer and, 36, 393, 394
cardiovascular risks, 90
fire fatalities and, 495
stroke and, 135

toenails, 338, 339
tolcapone, 167
tolterodine, 284
topiramate, 147, 148
touch therapy, 517, 526
toxidromes, 498
Trager approach, 524
Trails-Making B test, 511
tramadol, 207
transferrin levels, 382, 383
transfusions, 383
transient ischemic attack (TIA), 132, 135,

136
trauma, 445
treadmill tests, 69, 455
tremors, 156, 178

beta-blockers and, 157
categories of, 158
drug induced, 157
essential, 156
intention and, 158
medications and, 157, 158
Parkinson’s. See Parkinson’s disease
physiologic, 157
postural-action, 156
primidone and, 157
rest tremors, 156
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rubral, 158
toxins and, 158

tricyclic antidepressants (TCAs), 53, 155,
185, 192

trigeminal nerve, 155, 437
triglycerides, 82, 128
troponin levels, 104
trospium, 284
tube feeding, 613
tuberculosis, 225, 244
Tullio phenomenon, 427
tumors. See also specific types, locations

acoustic, 427
Breslow thickness of, 366
cancer and. See cancer
cellular aging and, 539
tumor necrosis factor, 65

Twelve-Step groups, 204
tyrosine kinase inhibitors, 386

U.S. Pharmacopeia (USP), 584
U.S. Preventive Services Task Force

(USPSTF), 31, 33, 97, 490,
494

UHC. See University HealthSystem
Consortium

ulcers, 236, 369
ultrasonography, 126, 225
ultraviolet radiation (UVR), 345

cancer, 363, 364, 365
exposure to, 345, 347, 363
keratinocyte damage, 365
photodamage, 347
skin and, 350
solar lentigines, 350
sunscreens and, 347

United States, 2, 7, 31, 33, 97, 490. See
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University HealthSystem Consortium
(UHC), 578

Unna boots, 358
urethra, 280

cancer and, 270
diverticulum, 276
insufficiency of, 285
stents, 273
strictures, 276, 282

urinary incontinence, 280
absorbent pads for, 286
age-related changes, 280
atonic bladder and, 282, 285
behavioral treatment, 283, 284, 286
biofeedback and, 283, 285
bladder outlet obstruction, 282
BPH and, 286
catheters, 268, 274, 275, 444
classifications of, 281
continence products, 286
dementia and, 282
diagnostic tests, 282
dietary management and, 283
drug treatment and, 285
epidemiology of, 280

estrogen and, 285
evaluation of, 282
exercises for, 284
inventory for, 22
long-term care facilities and, 286
penis sheaths, 286
pessaries for, 285
pharmacologic therapy, 284
physiological mechanism and, 280
prevalence of, 281
risk factors for, 280
sphincter and, 284
stress incontinence, 282, 284
surgery for, 285
transient incontinence, 281
treatment of, 283
unreported, 280
urethra and. See urethra
urge incontinence, 281, 282, 283, 284
urodynamic testing, 283

urinary stone disease, 269, 296
urinary tract

antibiotic therapy for, 267
benign disorders of, 276
bladder and, 268
catheterization and, 268
common organisms, 268
cranberries and, 268
hydration and, 268
incontinence and. See urinary

incontinence
infections of, 242, 247, 267
infectious diseases and, 242
lower female, 276
nutrition and, 268
Staphylococcus aureus and, 247
urologic issues, 266, 286

USP. See U.S. Pharmacopeia
USPSTF. See U.S. Preventive Services Task

Force
uterine cancer, 291
UVR. See ultraviolet radiation
uvulopalatopharyngoplasty, 226

VA. See Veterans Administration
vagal nerve stimulation, 148
vaginitis, 268, 277
valacyclovir, 360
valerian, 40
valproic acid, 148
Values History interview, 599, 605
vancomycin, 247
vaporizers, 496
varicocele, 275
vascular dementia, 177, 555
vascular diseases, 115
vascular endothelial growth factor, 129
vascular system, 438
vasectomy, 275
vegetarians, 237
VEGF. See vascular endothelial growth

factor
venous thromboembolism, 224

ventilation-perfusion lung scanning, 225
ventilatory support, 227
ventricular arrhythmias, 118
verbal descriptor scales, 25
vertebral compression fractures, 333
vertebroplasty, 333
vertigo, 44, 144, 425

benign positional, 427, 429
labyrinthine fistula and, 427
loud sound and, 427
Ménière’s disease, 427, 429
nystagmus, 428
vestibular neuronitis, 427

vestibular disorders, 140, 144
central disorders, 427
drug toxicity and, 427
nystagmus and, 428
ocular reflex and, 428
ototoxicity and, 430
vertigo and, 427

Veterans Administration (VA) programs,
461, 587

videoflouroscopy, 231
vinorelbine, 395
vision, 18, 33, 196, 415

diabetes and, 420
driving and, 509
GCA and, 319
glaucoma and, 417
impairment of, 45, 412
macular edema, 417, 420
optic nerve, 319, 422
retina. See retina
useful field of, 509

vitamin B12, 152, 384, 388, 519
vitamin C, 520
vitamin D, 33, 269, 297, 298, 309, 325,

521
vitamin D3, 261
vitamins, 519, 520, 521, 541
vitreous body, 417, 419
Vogt-Koyanagi-Harada disease, 425
voice, 171, 426, 432
vomiting, 482
vulvovaginal problems, 290, 292

Wagner model, 595
WAIT category, 69
walk text, 69
walkers, 449, 450
walking, 44, 69, 71. See also gait
warfarin, 50, 136
water homeostasis, 255–256
weakness, 158
weather, 499
Wegener’s granulomatosis, 425
weight, 33, 536

AIDS and, 43
diabetes and, 81–82
gain, 43, 82, 191
loss of, 42, 59, 81

Weiss ring, 419
Werner’s syndrome, 538
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wheelchairs, 380, 449, 450, 451
whisper test, 33
WHO. See World Health Organization
wills. See advance directives
Wilson’s disease, 158
withdrawal syndrome, 200, 202–203
Wolff-Davis law, 341
women, 124

drinking and, 201
Health Initiative study, 285

heart failure and, 104
IBS and, 236
insomnia and, 39
intellectual disability and, 212
PAD and, 124
stroke and, 135

World Health Organization (WHO), 199,
200, 448, 480

xanthomatosis disease, 431
xerosis, 339, 350

xerostomia, 156, 422, 438
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yeasts, 355
yoga, 76, 77, 517, 522, 524
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Zarit Burden Interview, 23, 573
Zenker’s diverticulum, 231
zinc, 272
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